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A RECENT “ FIND” IN BRITISH 
PALAEONTOLOGY 

HE world is but rarely startled nowadays by the dis¬ 
covery of whole groups of new organisms from the 
rocks of Britain; it is only from the Far West that 
such surprises come. Two or three generations of active 
collectors have ransacked our strata so thoroughly that 
only now and then by some happy chance is a new vein 
of research opened, the finder of which may be con¬ 
gratulated rather on his good luck than on his special 
acuteness in observation. Such a vein has recently been 
struck by the Geological Survey among the Lower Cat* 
bomferous rocks of the south of Scotland. Some account 
of the more important features of this “find ” may be of 
interest to the general reader. 

Travellers who enter Scotland from the south, remark 
that after leaving the plains of the Tweed on the cast 
side, or those of the Solway on the west, they find them¬ 
selves in a range of hills or uplands, not lofty and pic¬ 
turesque indeed, but with sufficient height and individuality 
0? feature to form a notable barrier between the valleys 
of the border on the one hand and the Scottish Lowlands 
on the other. This belt of pastoral high grounrs, so 
bright with the glamour of poetry and romance, has a 
special Interest to the geologist. He can trace it back 
to Its origin about thtr, f lose of the Silurian period, when 
it first began to rise out of the sea, and served, by its up¬ 
heaval, to define one or more of the great inland basins in 
which the Old Red Sandstone was deposited. From that 
ancient time down to the present the ridge seems to have 
formed a barrier between the basins on its northern and 
southern margin. No doubt it has been enormously worn 
down Jn the general denudation of the country, deep 
valleys have been trenched through it; much of it has 
now and again been submerged and covered by masses 
of sedimentary material. Nevertheless it has preserved 
its existence. Lying along a line of terrestrial weakness, its 
strata, originally horizontal sheets oT mud and sand,, piled 
over each other to a depth of many thtmtetyd feet, have 
been' Ornmpfed and corrugated to a vast extent The 
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movements by which those contortions were produced 
have doubtless recurred at many intervals, so that we 
may conceive them to have in some measure, if not en¬ 
tirely, compensated by occasional elevation for the lower¬ 
ing of the level of the ridge by continuous denudation. 

During the early part of the Carboniferous period these 
southein Silurian uplands of Scotland formed a barrier 
between the lagoons of the Lowlands and the more open 
waters to the south which spread over the north and centre 
of England. That the ridge was not continuous, or at least 
that there was now some water-way across it or round its 
end, between the basins on either side, is indicated by the 
similarity of their fossils. Yet that it formed on the 
whole a tolerably effective barrier is indicated partly 
by the marked difference between the corresponding 
strata on its northern and southern flanks, and partly by 
the singular series of organic remains to which attention 
is here called. 

For some years past the Geological Survey of Scotland 
has been engaged in the detailed investigation of the 
Carboniferous rocks between the Silurian uplands and 
the English border. The whole region lias now been 
mapped; the maps are partly published, and partly in the 
hands of the engraver for speedy publication. The rocks 
have been collected, and their chemical and microscopic 
analysis is in progress. Their fossils have been gathered 
from every available stratum, and have already been in 
large measure named and described. So that materials 
now exist fora tolerably complete review and comparison 
of the stratigraphy, petrography, and palaeontology of the 
Carboniferous rocks of the Scottish Border. In the 
course of the work one particular zone of shale on the 
banks of the River Esk has been found to possess ex¬ 
traordinary palaeontological value. From this stratum 
where exposed for a few square yards by the edge of the 
river a larger number of new organisms has been ex¬ 
humed by the Survey than has been obtained from the 
entire Carboniferous system of Scotland for years past. 
As a whole the remains are in an excellent state of pre¬ 
servation, Indeed in'some instances they have been so 
adorably wrapped up in their matrix of fine day as to 
retain structures which have never before, been recognised 
In a, fossil state. 
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The more important treasures from the shales of 
Eskdale and Liddesdale are fishes, crustaceans, and 
arachnids. The fishes were at once placed in the hands 
of Dr. R. H. Traquair, whose devotion to fossil ichthyo¬ 
logy has made him our facile princcps in this department 
of palaeontology. The first part of his report on them, 
devoted to the Ganoidei, has been completed and is pub¬ 
lished by the Royal Society of Edinburgh (Trans. Roy. 
Soc. Edin, xxx. (1881), p. 15). He points out the extra¬ 
ordinary interest of the collection, both as opening up an 
almost entirely new fish-fauna, and as revealing remark¬ 
able structural peculiarities in many of the new forms. 
Out of twenty-eight species of ganoids no fewer than 
twenty at least are new. Of the sixteen genera in which 
these species are comprised five are now for the first time 
added to science (Pkanerostton, Hohtrus, Canobius y 
Cheirodopsis , and Tarrasius), of which one ( Tarrasius ) is 
altogether $0 peculiar that no place can be found for it in 
any known family. To the family of PalaeoniscicUe fifteen 
new species and three new genera are added. The most 
abundant species is a form of Rhadinichthys, which occurs 
also on the north side of the Silurian barrier. Another 
fish of common occurrence in the latter region is 
Eurynolus crcnatus , of which only a single scale has been 
found in the Eskdale and Liddesdale region. A third 
species common to the two sides of the barrier is probably 
Wardichlhys cyclosoma. But with these and possibly 
one or two other exceptions, all the fishes in the southern 
area are as yet peculiar to it, while at the same time the 
common forms of the Lothians are conspicuous by their 
absence in Eskdale and Liddesdale. These facts suggest 
interesting problems in Carboniferous geography and in 
ancient zoological distribution. 

Without entering here into structural ‘details, we may 
refer to the peculiarities of one or two of the new fonrfs 
described by Dr. Traquair. He proposes the term 
Pkanerosteon for a genus of Palaeoniscid fishes, possessing 
a fusiform body, apparently for the most part devoid of 
scales, with a peculiarly rounded off dorsal fin, and desti¬ 
tute of fin-fulcra. If the nakedness of the body be due 
not to the non-preservation of scales, but, as seems almost 
certain, to the original absence of them, we are here pre¬ 
sented with a Palaeoniscoid fish showing a condition of 
squamation almost identical with that of Polyodon. Only 
one'specics, but’a number of specimens of it have been 
obtained. The new genus Holurus , though placed by its 
author among the Palseoniscidae, offers in its non-bifur- 
cated caudal and rounded long-based pectoral fin a con¬ 
tradiction to his definition of this family ; but the cranial 
osteology is in the main so decidedly Palaeoniscid that he 
prefers to"regard the genus as 'standing most fittingly 
where he has put it. Two species are described. Still 
more aberrant from the typical Palseoniscidae is the genus 
Canobius, which to the general configuration of the family 
unites" a disposition" of, the suspensorial fand opercular 
apparatus almost Identical with that of the same parts in 
the Platysomld Enrynotus. Four species are described. 
But the JmostJremarkable of all 'this ^singular *group of 
fishes istincluded by Dr. Traquair in a new family, to 
which/from ’the more characteristic ftf ftwo specimens 
havingjbeen found at the foot of the Tarras Water, he 
has'given the name of TarrasHde. Tarrasius^ the typical 
and only known genus possesses rhombic, minute, 


shagreen-like scales^ persistent notochord, well ossified 
neural and haemal arches and spines, with the slender 1 
interspinous bones penetrating between the extremities of 
the vertebral spines as in teleostean fishes, and a long 
dorsal fin composed of closely-set jointed rays. Only 
two specimens, conjectured to belong to the same 
species, have as yet been obtained. Their state of pre¬ 
servation is such as to leave in doubt some important 
parts of the structure of this curious fish. It is to be 
hoped that future exploration in the same prolific locality 
may furnish Dr. Traquair with additional evidence on 
the subject, and enable him to complete his work. 

Associated with the skeletons of the fishes are the re¬ 
mains of some new phyllopod and decapod crustaceans, 
which have been worked out by Mr. B. N. Peach, the 
Acting Palaeontologist of the Scottish Geological Survey, 
who has described them in a memoir also communicated 
to the Royal Society of Edinburgh (Trans. Roy. Soc. 
Edin. vol. xxx. (1881) Part 1). The Phyllopods consist of 
two new species of Ceratiocaris , which differ from the 
Silurian species of this genus in having the body rela¬ 
tively much larger than the carapace. The numerous 
specimens are in a good state of preservation, one indi¬ 
vidual having been found with its intestinal canal dis¬ 
tended with food. Of Macrurous Decapods several new 
species occur that differ in no essential respect from their 
living representatives. They belong to the genera 
Antkrapalamon , Palaocrangon , and Palceocaris, upwards 
of forty specimens of one species of Anthrapalamon 
having been obtained. Mr. Peach has worked out their 
structure with great skill Among his observations is 
the occurrence of abundant minute calcareous calculi on 
the tests of these Crustacea, precisely like those of the 
common shrimp. 

One of the most singular features in our recent additions 
to the palaeontology of the Lower Carboniferous rocks of the 
Scottish Border is the abundance in which the remains of 
scorpions have been discovered. The existence of these 
arachnids (Eoscorpius) in strata of this age in Scotland was 
made known some years ago by Dr. H. Woodward. But 
we are now in possession not of mere single and imperfect 
fragments, but of numerous and often admirably-pre¬ 
served specimens which have enabled Mr. Peach to work 
out the structure of the insects in great detail. In an¬ 
ticipation of the early publication of his descriptions 
the following notes may be given here. He finds that 
these Palaeozoic forms differ in no essential respect from 
the living scorpion so far as regards external organs. He 
has recognised in them every structure of the recent 
form, down even to hairs and hooks on the feet. The 
sting alone has not been certainly observed, but that it 
existed may be inferred from the presence of the poison 
gland which Mr. Peach has detected in the fosalf state. 
The chief difference between the living scorpion and its 
ancient progenitors lies in the fact that in the fossil forms 
the mesial eyes are much larger in proportion to the 
lateral ones, and also to the size of thewhole animal. Urn 
two mesial eyes Are placed on an eminence near the 
anterior margin of the carapace formed by two con¬ 
verging tubes, and so arranged that the creature could 
look with them upwards, outwards, and forwards. There 
are at least four lateral ayes on each side. The man¬ 
dibles, palpi, and four pairs of walking legs are beauti. 
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Ally distinct on many specimen;. The combs are much 
like those of the modern scorpion, but with a very 
remarkable sculpturing which at once recalls that so 
characteristic of the Eurypterids. The genital orifice, 
combs, and eight breathing stigmata occupy positions 
similar to those of the same organs in the modern 
scorpion. As regards theories of descent these fossils 
afford no more help in tracing the pedigree of the 
scorpion than is furnished by the living form, for it is 
obvious that the scorpion has remained with hardly any 
change since Carboniferous times. There can be little 
doubt that it is the most ancient type of Arachnid, whence 
the others have been derived. 

Since tbe first specimens of scorpion were found by the 
Geological Survey among the Lower Carboniferous beds 
of the Border further research has brought many more to 
light from other and distant parts of the country. No 
fewer than five species belonging to a single genus 
(Eoscorpius) have been recognised by Mr. Peach, some 
of which must have contained individuals eight or ten 
inches in length. Most of these specimens, andjalso the 
Crustacea and fishes above referred to, have been obtained 
by the Survey fossil-collector. A, Macconochie. 

One further interesting fact deserves mention here. 
When the Geological Survey first began its work in Scot¬ 
land, and was engaged in mapping tbe east of Berwickshire 
and Haddingtonshire, a remarkable and hitherto unique 
specimen was found there which was described by Salter 
under the name of Cycadites Calcdonicus , as the most 
ancient cycad yet known. Among the specimens recently 
collected by A. Macconochie from the Border ground are 
several apparently of this same form which are so well 
preserved as to show that they are not plants at all. They 
occur together with species of Euryfterus , and are almost 
certainly a yet undescribed comb-like organ belonging 
to that creature. This fact, coupled with the singular 
eurypterid-like sculpture on the combs of the fossil scor¬ 
pions, lends support to the suggestion which has been 
made that the eurypterids are ancestral aquatic arachnids. 

Arch. Geikie 


THE HEAD-HUNTERS OF BORNEO 
The Head-hunters of Borneo; a Narrative of Travel up 
the Mahakkam and down the Barito j also Journeying* 
in Sumatra. By Carl Bock (late Commissioner of the 
Dutch Government). With thirty Coloured Plates, 
Map, and other Illustrations. (London : Sampson 
Low, Marston, Searle, and Rivington, 1881.) 
r P HIS large and lavishly-illustrated volume derives its 
A chief value from the fact that the author is a clever 
artist, and that all the handsome coloured plates which 
form the main feature of the book are evidently careful 
drawing* made on the spot, not imaginary designs con* 
cocted from more or ’less imperfect sketches or descrip¬ 
tions. The houses, villages, and forest Beenes are all true 
to nature, and the same may be said of the numerous 
portraits of tbe Dyaka and illustrations of their domestic 
life and customs. The figures are lhdeed wonderfully 
life-like and the drawing accurate, the only fault being 
* very slight tendency to Europeanise the features— a 
kind of personal equation due to Mr. Bock's artistic 
tkgdta having teen made from European models. This 


is visible in the small and well-formed mouths of the two 
women in Plate 16, and in tbe perfectly straight and 
well-developed nose of the “Chief of the Forest People " 
in Plate 24. When, however, he has taken special pains 
and has bad ample time to finish his drawing, as in 
" Hetdung, my favourite Dyak Boy* (Plate 23), he 
avoids this fault, and gives us a portrait as perfect 
and as characteristic as a good photograph. 

Mr. Bock went out to the East to collect birds in 
Sumatra for the late Marquis of Tweeddale, and spent 
about nine months in that island. He was then em¬ 
ployed by the Dutch Government to make an excursion 
through the interior of Borneo, to report on some of the 
Dyak tribes and collect specimens of natural history for 
the museums of Holland. This journey, which occupied 
in its preparation and execution about six months, was 
partly over ground new to European travellers; first to 
the country of the Poonau Dyaks in about i° 40' N. Iat. f 
116 0 30' E. long., and then up a western tributary of tbe 
Mahakkam or Koti River, and overland for a short 
distance to the head waters of the Teweb, a branch of 
the Barito or Banjermassin River. This watershed is 
in about 0 s 5' S. lat. and 115" 35' E. long., and appears to 
consist of an undulating country with a few detached 
hills. It is however marked by a curious geological 
phenomenon very rarely met with in the tropics, a large 
area covered with huge angular rocks, of every shape and 
size and tossed about in the greatest confusion. It is 
called by the natives Jalan hatu, or the Stony way, and 
our author’s description of it will bear quotation:— 

M Covering an area of several square miles, and crop¬ 
ping up as it were in the centre of a 'vast forest, this 
field of Stones is well calculated to arouse the super¬ 
stitious dread of a savage people. Here scattered in 
wonderful confusion like the remains of a ruined castle : 
there standing erect and orderly as if carved by chisel 
and levelled by plumb-line and square; some in pon¬ 
derous masses as large as a house, fifty of sixty feet in 
height and of still greater width and thickness : others 
heaped like so many petrified cocoa-nuts, or like a pile of 
forty-pounder cannon-balls: here bare and gaunt like the 
pillars of Stonehenge: there moss-covered and decked 
with ferns or gorgeous flowers : in all directions for miles 
and miles the stones lie scattered. Some of them have 
assumed fantastic shapes, in which the imagination can 
easily picture a travesty of the human form, or of other 
familiar objects: others again are marked with quaint 
devices, where wind and rain have put finishing touches 
to natural cracks and crevices, and made them assume 
the appearance of deliberately carved inscriptions, like 
those seen on ancient weather-beaten tombstones—or 
rather, like the curious * picture-writings ’ found on scat¬ 
tered stones and rocks in British Guiana and other parts 
of South America. . , , For miles our route lay through 
this wilderness of sterility and fertility combined—some¬ 
times creeping between two parallel walls of stone, thrown 
so closely together that there was scarcely room to walk 
sideways; sometimes making a considerable dltour to 
avoid a more than usually rough spot. In some places 
the earth was covered with small loose stones, most diffi¬ 
cult and painful to walk over; in others, the ground 
seemed to be of solid rock, and great care was necessary 
in walking to prevent one's feet being fixed in (me of the 
innumerable devices, which were the more dangerous 
from being partially covered by vegetation. Many of the 
large stones were so lightly balanced on a small founda¬ 
tion that it seemed as if tbe exercise of amoderate force 
wodid be sufficient to overturn them," 



4 


MATURE 


[Nov. 3, 1B&1 


Mr. Bock was at first inclined to attribute this pheno¬ 
menal region to volcanic agency; but, considering that 
no earthquakes or volcanic phenomena occur throughout 
Borneo, and that these rocks are all “a rubbly limestone,’* 
he concludes that they owe their origin to “ the denuding 
force of the torrential tropical rains, which have gradually 
bored the limestone deposit.'’ This however is a very 
la ne conclusion, and in no way accounts for the extra¬ 
ordinary way in which the rocks have been fractured and 
heaped over each other. The only sufficient explanation 
is to be found in the action of subterranean waters dis? 
solving, away the limestone rock and thus forming exten¬ 
sive caverns, the roofs of which have at length fallen in 
over a large area, and thus produced the unmistakable 
appearances of violent upheaval and fracture. This 
phenomenon is however very rare on so extensive a scale, 
and, so far as we can recollect, this Bornean “ field of 
stones ” is almost unique. The nature of the surrounding 
country is not described, but the locality appears to be a 
low and nearly level watershed between the lateral tribu¬ 
taries of two great river systems, so that there might be a 
subterranean drainage in two directions. In many other 
parts of Borneo there are indications of long-continued 
denudation, and it may be that the very absence of vol¬ 
canic phenomena, and the consequent stability of the 
surface for long periods, has rendered possible the 
amount of uninterrupted subterranean denudation re¬ 
quired to produce this mimic representation of great 
volcanic convulsions. 

Mr. Bock gives us a pretty full account of tlie Dyak 
tribes of Southern Borneo and all that he could learn 
about them, and the general impression of his descriptions, 
aided by his life-like portraits and domestic scenes, is, that 
there is a wonderful similarity between all the chief tribes 
of this great; island both in physical and mental charac¬ 
teristics, though there are many specialities in habits. In 
the south we find a decided indication of Pacific influence 
in the general practice of tattooing, in the custom of fiomati 
or “ taboo,?’ and perhaps even in the practice of canni¬ 
balism by one tribe—the Tring Dyaks. In the south, 
too, the use of the blow-tube seems to be almost universal, 
whereas it is comparatively rare in the north ; but in their 
general character and habits, customs, ideas, and super¬ 
stitions, there is a practical identity which renders much 
of Mr. Bock's volume a repetition of what has been more 
folly and accurately described by St. John, Grant, and 
other writers. 

We may however note a few of the more novel or 
interesting facts recorded. Mr. Bock never saw an 
orang-utan, so that this animal is evidently fax less 
abundant in the southern, than in the north-western parts 
of the island. He describes- the effects of a great drought 
in 187&—a year before his visit—which destroyed the 
forest-trees aver forge areas and caused the destruction of 
birds, and g/tm* and the failure of crops, to such, an extent 
as. to cause aiamine, and thin on the. equator in an area, 
of dense forest whose rains, are usually of almost constant 
occurrence. Almost' the only amusing episode in the 
book is the account of fen earnest attempt to discover the 
much-talkedrof "tailed: men,"' of, Borneo. Tjtropon, an 
oHAndfaUWulservant of,the Sukan of Koti* decUcedria. 
the SulUft's presence, that ha himself had- seen some: of 
these people in the Paarir cmmtryt He called them 


*' Orang-bontoet,” or tailed men, and added the usual 
statement, that the tail was from two to four inches long* 
and that the people cut holes in the floor to receive it, so 
that they could sit down comfortably 1 Mr. Bock thought 
this so absurd that he disbelieved the whole story, but the 
Sultan of Koti was greatly impressed by it, and it was 
decided to despatch Tjiropon on an embassy to the Sultan 
of Passir with a letter requesting him to send by ’the 
bearer two of the “ Orang-bontoet.” After a long absence 
he returned, and met the party at Banjermasain as 
agreed; but he was very crestfallen, and would, aay 
nothing except that he had delivered the letter, and had 
not been able to procure any tailed men. Thereupon, the 
Resident of Banjermaasin, at Mr. Bock's request, himself 
sent a party to Passir with a letter to the Sultan,, request¬ 
ing him to say if there really were any tailed men in his 
country, and what had happened to the former messenger. 
After twenty-five days’ absence the party returned, with a 
message from the Sultan of Passir explaining the- whole 
matter. It appears that the Sultan’s personal attendants 
are known by the term “ Orang-boentoet di Sultan di 
Passir”—literally “the tail-people of the Sultan of 
Passir,” The Sultan declared he had never heard of 
any other “orang-bontoet.” He was very angry at two 
of bis suite being so. unceremoniously asked for, and 
ordered the messenger to depart instantly on pain of 
being flogged—a threatened indignity which sufficiently 
accounted for poor Tjiropon’s silence. When, again 
spoken to, however, he exclaimed.— (< Before Allah 1 1 
have seen the Orang-bontoet long ago, and have spoken, 
to them, but I could not see them this time.” 

Among the few natural-history facts noted, are, the con¬ 
spicuousness of the wild bees’ nests “at variance with 
the almost universal habit among all animals to conceal 
their nests as much as possible." But these nests, evir 
dently come under the category of objects which exhibit 
warning colours, being sufficiently protected by the stints 
of their inhabitants. The remarkable tenacity of life of 
the Loris tardigradus is well illustrated in the following 
passage 

“ One day I wounded one, and knowing its tenacity of 
life I strangled the little animal, then cut it open and 
pierced its heart. An hour elapsed before I waited to 
skin it, and when 1 took down the body 1 found it still 
alive, its lovely eyes wide open. When, hoping, to 
Anally despatch it, I pierced its brain with a needle, it 
began to shriek, and still some minutes elapsed before it 
was actually gone.” 

An equal tenacity of life is found in the allied Galeo- 
pithecus, which could be killed neither by breaking the 
spine nor piercing the brain, and it is not improbable 
that the continued survival of these very ancient types fti 
the midst of higher forms may be in part due to< this 
extreme power of endurance. 

The journal of the Sumatra expedition contains little of 
importance, and all that is new or valuable in the volume 
might have been well compressed into a couple of maga¬ 
zine articles or papers for the Geographical Society*. The 
illustrations however tarnish tho real raison d’hrt -of , the 
book; and besides the portraits of natives already 
fared to, attention map be- called to the plate « Crossing 
the River Benangae,?* which gives the very- bestead meefa 
aoctueie idea of. an equatorial finest that tile p it mat 
writer- bar ever mar pith* Au**felL.W4fcI44t»t 
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BUTTERFLIES 

Butterflies: their Structure, Changes, and Life-Histories , 
with Special Reference to American Forms . Being an 
Application of the “ Doctrine of Descent ” to the Study 
of Butterflies. With an Appendix of Practical Instruc¬ 
tions. By Samuel H. Scudder. (New York; Henry 
Holt and Company, 1881.) 

R. SCUDDER'S great reputation as an entomolo¬ 
gist will cause many readers to turn to this beauti¬ 
fully got up volume with eager curiosity. They will expect 
to find a tolerably full account of all those interesting and 
complex phenomena of metamorphosis, variation, dimor¬ 
phism and polymorphism, protective colouration, mimicry, 
and distribution, for the elucidation of which no class of 
organisms offers such abundant and striking materials; 
while they might not unreasonably anticipate that the 
bearing of the whole series of these phenomena on the 
“ Doctrine of Descent" would be dearly indicated and 
the necessary conclusions to be drawn from them strongly 
insisted upon. The first separate work ever published on 
the general history of butterflies, as distinguished from 
their classification or specific description, would naturally 
excite some such expectations as these; but those who 
have entertained [such ideas will| be disappointed, and 
may perhaps be inclined to give the book less credit than 
it really deserves. We will therefore briefly indicate its 
contents and point out a few of its merits and deficiencies. 

The first four chapters—'“The Egg,” “The Catter- 
pillar, H “The Chrysalis,” and "The Butterfly *- respec¬ 
tively, give a very good general account of the form and 
structure of the insect during the stages of its existence, 
and they are illustrated by a large number of very excel¬ 
lent woodcuts, many of which seem to be original. Then 
follow descriptions of the internal organs, and their trans¬ 
formations during development, and a good chapter on 
habits, illustrated almost exclusively from North American 
species. We now come to the more important and in¬ 
teresting part of the volume, and find chapters on “ Sea¬ 
sonal Changes and Histories,' 1 “The Colouring of Butter¬ 
flies,** “ Diversity of the Sexes in Colouring and Structure," 
“The Origin and Development of Ornamentation,” “An¬ 
cestry and Classification," and “ Geographical Distribu¬ 
tion, w the titles of which cover a wide range, and seem to 
include all the chief points required for a full exposition 
of the subject. The treatment however is by no means 
satisfactory, since It is a rare thing to find any fact even 
alluded to beyond the range of North American species; 
and though the valuable observations of Edwards and 
HHey are frequently referred to, the important researches 
of Weismann and Frits Muller are hardly mentioned. 
Far more important however is the almost total silence 
on the whole question of protective and warning coloura¬ 
tion 1 b larva and perfect insects and the wonderful phe¬ 
nomena of mimicry, which play 90 large a part in deter¬ 
mining both the forms and colours .of insects all over 
'the world, and which are so marvellously developed in , 
bultttfilee. The absence of ill jfatee considerations 
renders the chapter on “ The Origin and Development of 
Ornamentation " most unsatisfactory, since it is almost 
Whbfly devoted to suggestions as to the probable line* 
wfcfehkwe bean followed in the devtfoportnt of the 
in-rilMWMttot^Vhffe we are Deft without' anyftaeto the 


reasons for such special and wonderfully diversified re¬ 
sults, or the laws by which they have been produced. 
Equally meagre is the chapter on “ Geographical Distri¬ 
bution,” which is treated solely from the point of view of 
the North American collector. 

A more important fault than these deficiencies, in a 
work presumably intended for popular reading and to 
excite young American entomologists to a more complete 
study of their subject, is the very peculiar system of 
nomenclature adopted by the author, which, by the need¬ 
less difficulties it will cause, must tend to disgust begin¬ 
ners with the whole study of natural history. ‘The writer 
who has done more than any other person to facilitate the 
study of North American butterflies is Mr. William H. 
Edwards, who, besides a great work on “The Butterflies 
of North America," illustrated by fine coloured plates, 
has published, so recently as 1877, a complete " Cata¬ 
logue ” of the species. He is* in fact the authority on 
North American butterflies, to the conscientious study of 
which he has devoted his life. When any such standard 
systematic work exists in a country, it seems to us the 
obvious duty of all who write popular books to follow its 
classification and nomenclature, not as endorsing their 
correctness, but simply to facilitate reference to worics 
which every student must constantly refer to. Instead of 
doing so Mr. Scuddcr follows a quite different order in 
his systematic list of species, adopts a complex system of 
families, sub-families, tribes, and genera, mostly with un¬ 
familiar names; and uses a generic nomenclature so totally 
unlike that of the above-named standard work, that out of 
a list of fifty-eight genera referred to in his volume only 
ten have the same names as tho^e adopted by Mr. Ed¬ 
wards. As an example of the difficulty and confusion 
this must cause to a beginner we may mention that the 
North American species of the old genus Papilio are here 
given under five distinct generic names; Eycsma under 
the same number, and Argynnis under four. The family 
Papilionides, which Mr. Scudder retains, no longer con¬ 
tains the genus Papilio, after which it is named, because 
he transfers this name to our old friend the Camberwell 
Beauty, which he styles Papilio Antiopa. The old 
Satyridac, or Meadow Browns, are now named C reades, 
and they are placed at the head of all the butterflies 
instead of near the end, as in the works of Edwards and 
of all the old writers. This must bo all the more puwling, 
because throughout the body of the work these names 
are everywhere given without the least indication that 
they are not in universal use. Thus at pages too-102 we 
have Basilarchia Archippus many times mentioned, with 
a reference to Riley. But that author always uses the old 
name Limenitis disippus , and in the copious index to his 
Missouri Entomological Report, just issued, the name 
Basilarchia is not to be found, neither does it appear, 
even as a synonym, in Mr. Edwards’ “Catalogue” I No 
one will object to differences of opinion on questions of 
nomenclature, when kept to their proper place in strictly 
scientific treatises; but every one who has at heart tfce 
extension of a taste for natural history hat a right to pro¬ 
test against such totally unnecessary difficulties being 
‘thrown in the path of beginners. 

Wmgiet having to speak so strong^Intanimadmshm 
hSf a hook which contains much Interesting‘matter and 
Audi Valuable information, which is written in a pleasant 
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style and' is illustrated in a very attractive manner. But 
arc feel that an opportunity has been mised of producing 
a volume which should open up jone of the mo.t marvel¬ 
lous pages in the book of nature, in a manner to interest 
a wide class of readers and attract many new votaries to 
the study of these most beautiful and in many respects 
most instructive members of the great class of insects. 


0 \JR BOOK SHELF 

The Quarterly Journal ofMicroscopical Science . (London: 

Churchill.) 

The twenty-first volume of the second series of the above 
journal—published during the four quarters of this year- 
lies in its complete form before us, and it seems to merit 
more than a passing record at our hands. The volume 
contains over 650 pages of text, and, besides woodcuts, 
thirty-four plates, many coloured, and the majority of 
double size; but it is not the quantity of the material, 
gratifying though it be ta see that the British school is 
not wanting in this respect, so much as the quality of the 
contributions that wc would call attention to. In the 
importance of its Memoirs this journal, now in its majority, 
may fully claim to rank on the level of the highest of 
those comparable to it published in Germany, and its editor 
and his assistants are to be congratulated on seeing that 
all the subjects coming under their province are so fairly 
dealt with. It is not proposed to treat here of the individual 
memoirs from a critical point of view—no one individual 
could write such a criticism—but as a general rLuml of 
the work done. Slightly classified, vegetable histology and 
physiology is enriched by the pipers on Welwitschia mira- 
oifis by F. Orpen Bower; on the development of starch 
grains, by F. W. Schimper; on the water glands in the leaf 
of Saxifraga crustata, by W. Gardiner. As contributions 
to zoology may be mentioned the memoir by G. Busk 
on Polyzoa; by H. B. Brady on Reticularian Rhizopods; 
a most important paper on Liinulus an Arachnid, by the 
editor ; to embryology the researches of Lan’ ester on 
Limnocodium, Scott on Lampreys, Wilson on Actino- 
trocha} to anatomy the memoirs, on the head cavities 
and nerves of Elasmobranchs, by Dr. Marshall; on the 
nasal mucous membrane, by Dr. Klein; on the Bran¬ 
chiate Echinoderms, by Herbert Carpenter; on the organ 
of Jacobson, by Dr. Klein; on the lymphatic system of 
the skin and mucous membrane, by Dr. Klein ; on the 
Wolffian duct and body in the chick, by Adam Sedgwick; 
on the cranial nerves of Scyllium, by A. Milnes Marshall; 
and on the structure and significance of some aberrant 
forms of Lamellibranchiate gills, by Dr. K. Mitsuri. Nor 
must the papers by Mrs. Ernest Hart on the micrometric 
numeration of the blood corpuscles; by J. F. Dowdeswell 
on some appearances of the blood corpuscles ; nor those 
by Dr. Cunningham on microscopic organisms in the 
intestinal canal, and Prof. Lister on the relations of 
micro-organisms to disease, be overlooked. The value of 
this volume will thus be apparent to the reader who 
knows of the subjects of which the above is a condensed 
list. One thing alone, to our mind, the volume needs, 
viz. a really efficient index to its valuable contents. The 
two pages and a half of index to these 6jo pages of matter 
form an index only in name. Would it not be well to 
have an index volume published to the twenty-one volumes 
of this series, and then with volume xxii. commence a 
yearly index which would be both a help and a service to 
the student ? 

Essays on the Floating-Mafter of the Air in Relation to 
Putrefaction and Infection. By John Tyndall, F.R.S., 
LL.D (London: Longmans and Go., 1881.) 

To reprint these essays in an easfly-accessible form was 
a happy thought of the author's. It is of vast importance 
to the public at large that they should at least know what 


views are being held by a large majority of working and 
thinking men on the subjects or putrefaction and infection. 
C uitc apart from the question of how germs originate Is 
the question of what evils arise from their presence ; and 
although, with most of those who have investigated the 
matter, we regard it as well proven that, except from a 
pre-existing germ, no new germ arises, yet we would be 
prepared almost to overlook this part of the matter in our 
anxiety to see proper notions diffused as to the effects 
produced by these “ floating matters of the air." The 
benefits that mankind has gained by the researches of the 
biologist, chemist, and physicist into this subject are 
already beyond calculation; nor is there yet any appa¬ 
rent limit to them. From the pages of thiB small volume 
some ideas may be gleaned of what the modem treatment 
of surgical cases has gained by a knowledge of this sub¬ 
ject ; nor do we think the day far distant when medicine 
may reach to the rank of surgery through an insight into 
the germ causation of febrile disease. The history of the 
silkworm disease in Italy and France bears witness to the 
enormous value, even if measured in a commercial sense, 
of the labours of Pasteur, Quatrefages, and others in work¬ 
ing out from this point of view the parasitic diseases that 
caused at one time the almost total destruction of the silk 
industry in Europe; and the history of Pasteur’s researches 
on fermentation, even when told in a few words, as in the 
fourth chapter of this volume, does it not tell of discoveries 
full of benefit to one portion at least of mankind? Prof. 
Tyndall well writes : *' The antiseptic system of surgery 
is based on the recognition of living contagia as 
the agents of putrefaction.” Keep these away, de¬ 
stroy them either by an excess of cold or heat, and 
the putrefaction is prevented. But this is true not 
of surgery only; it makes itself felt in the routine of 
every-day life. An account was laid before the Academy 
of Sciences of Paris, in May of this year, of an examina¬ 
tion of the feeding-bottles in use at a crhhc in Paris. The 
milk for the children put into these contracted a nauseous 
odour. Of thirty-one examined, twenty-eight contained 
in the eaoutchouc tubes or nipples germs (microscopical 
microbes), and even in some cases there were masses, 
more or less abundant, of fungoid vegetations. The 
milk found remaining in some was acid, with numerous 
bacteria; and this in spite of what was thought to be clean¬ 
liness. No wonder Prof. Tyndall writes of such material 
—such matter out of place—as dirt. We cannot all con¬ 
trive to live in the grand, pure air to be found in such 
places as the Bel Alp; but all could help towards making 
the air of their dwellings freer from the contagion of dirt; 
and if right and accurate notions were held on such mat¬ 
ters by all interested in them, prevention would soon be 
seen to be much better than cure. This little volume will 
be found exceedingly interesting reading, and its contents 
will furnish the reader with abundant material for thought, 
which perhaps may, in floating through his brain, take 
root there and bring forth a crop of good fruit. 

E.P.W. 


LETTERS TO THE EDITOR 

[The Editor does not hold kitnsef responsible for opinions expressed 
by his correspondents. Neither can he undertake to return, 
or tq correspond with the writers of rejected manuscripts, 
No notice is taken of anonymous communications , 

[ The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his spate is so gnat 
that it is impossible otherwise to ensure the appearance even 
of communications containing interesting and novelputt,] 

The Struggle of Parte In the Organism 
Mr. Romanes, in his tetter published b your number of Oct Vf 
(vol. xxiv. p, 604) draws a distinction between the H Aigamdat 
from Design ts elaborated by the Natural Theologians of the 
past generation,” and. another argument from design whbb ha 
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attributes to me, and which he describes as a " metaphysical M 
teleology—the idea of “an ultimate design pervading all nature, 
and blending into one harmonious Cosmos the combination and 
co-ordination of physical causes." 

The first of these arguments from design he says he has a 
right to contest in your columns and to represent as 4 Sub¬ 
verted ” by Mr. Darwin: whilst as regards the second of these 
arguments from design, he admits the truth of my position that 
44 no possible amount of discovery concerning the physical carneB 
of phenomena can affect it” 


1 not able to accept this distinction, or to withdraw on 
the strength of it my protest against the original communication 
of Mr. Romanes. The distinction is, in toy opinion, purely 
imaginary and fallacious. The fundamental proposition of oil 
arguments from design is simply this; that the exquisite adapta¬ 
tions to special ends which are conspicuous in organic nature are, 
and can only be, the work of physical force* when these are 
under the combination and direction and contiol of Mind. 


nature, a few cases of apparent adaptations and of orderly 
arrangements of a very simple kind which do not necessarily 
suggest Mental Purpose. They may be the effect of what we 
caff accident, or or the action of elementary laws under no 
guidance or direction. Inorganic phenomena furnish many 
examples of such arrangements. Even among organic things 
there may be a few examples of them, but in the special and 
elaborate adaptations of organic structures to their particular 
work and function, the human mind recognises the operation of 
mental faculties having a fundamental analogy with its own. 
Mind ia a known agency, producing well-known effects. T he e 
effects can be recognised with as much certainty as the effects of 
any material force acting by itself. The Argument from Design 
is founded on this recognition. The writers of the last genera- 
tion were perfectly right in resting the general Argument from 
Design on the separate instances of adaptation in which the mark 
of Mind is most signal and conspicuous. I hold, as they held, 
that each particular instance of adaptation which cannot he due 
to chance, and which cannot be due to the uncombined action of 
elementary forces, is 44 a separate piece of evidence pointing to 
operations of special de.-ign.” 

Mr. Darwin’s theory of Natural Selection no more touches this 
argument than his hand could touch the fixed stars. 

When Sir Charles Bell wrote his beautiful and classical Treatise 
on the Hand, he knew that the hand of every individual man has 
been 44 developed ” in the womb. He knew that in the course of 
that development it passed through many successive stages. He 
knew that the vital processes concerned in this development weie 
organic processes forming part of “natural law.” But it never 
occurred to him to imagine that the “law” under which such 
intricate and wonderful adaptations were reached was a “law” 
ia which Design had no part, or over which Mental l’urpose had 
no control, tie saw in physical causation the instrument of 
Mental Purpose, and not its rival or its enemy, lie knew, 
moreover, the dose relations between the hand of man and the 
lam perfect, but the equally adapted structures of the same limb 
to the lower animals. He knew, farther, that the theory of 
Evolution had been started, and that just os individuals were 
bom and grew, so it was suggested that all Animal forms bad 
been born of each other, and that the Human Hand was the 
r ? ult * ? on ® fiction to the womb of Time. He alludes to 
these theories and seta them aside—not as being untrue, but ns 
being immaterial to his argument. And he was right. 

Mr. Romanes is much mistaken if be supposes that the 
present generation Is satisfied with the purely materialistic 
explanations of adapted structures which are erroneously sup¬ 
posed to be the final result of Mr. Darwin’s theory. So 
thoroughly diasatiified, on the contrary, with these explanations 
Is the mud of the present generatloD, that it is breaking out in 
iewlt against them along allthe line. The old school of Theism is 
5? “ OTer » w»d is as ready as ever to appropriate every new 

net into the structure of its well-worn defences. And outside 
this school—among men whojeject Christianity altogether, and 
»oo stt loose from every known theology—a conviction has 
arisen that somehow-by whatever name U may be called- 
■Ww is indeed “Immanent” to nature, working everywhere 
with an awful and an abiding Presence. ' 

This view has been supported of late to Germany la a power- 
nl **iemeftt by an author whose philosophy may seem grotesque, 


but who certainly has at his command all the resources of scien¬ 
tific knowledge, and who accepts and incorporates every fact 
which has been established in the whole field of biological 
investigation. 

I wish Mr. Darwin’s disciples would imitate a little of the 
dignified reticence of their master. He walks with a patient 
and a stately step along the paths of conscientious observation. 
No fact is too minute—no generalisation is too bold. But for the 
most part the whole is kept well within the limits, actual or sup¬ 
posed, of physical causation, and the rash dogmatism on higher 
questions of Philosophy and Theology which are common among 
his more fanatical disciples, are 4 4 conspicuous by their absence ” 
in his writings. ARGYLL 

IT will be instructive to many, I doubt not, as to myself, to 
receive from Mr. Romanes on explanation of the precise sense 
which he attaches to the phrase 44 a general law whose operation 
is presumably competent to produce” any set of phenomena. 

No one is moie desirous than 1 am to see science freed from 
all theological complications ; and it seems to me that every one 
who speaks of laws as “governing,” 14 controlling,” “regu¬ 
lating, or 44 producing” phenomena, is really mixing up ideas 
belonging to two entirely distinct categories. 

That in the purely scientific sense, a “law of Nature" is 
nothing more than a general expression of a certain set of uni¬ 
formities which the intellect of man discerns in the surrounding 
universe—that such a law holds good just so for as it has been 
verified, and not necessity any further—that it accounts for 
nothing, and explains nothing—and that the power of predic¬ 
tion which it is supposed to give, depends entirely on an 
cusumption of its universality, which may or may not be justified 
by facts—was the teaching of the great masters (lter ; chel, 
Whewcll, and fiadeu-Powell), who aimed to form correct habits 
of thought among what half a century ago was the “rising 
generation ” of scientific men. Ai.d os all subsequent writers 
on the logic of science, from J. S. Mill to W. Stanley Jcvons, 
have taken the tame view, I venture to think that it rests with 
Mr. Romanes to show that theie is anything in the law of 
Natural Selection (which is imply the generalised expression of 
the fact of “the survival of the fittest ”), that places it in a 
different category from every other. 

The whole series of expressions to which I have taken excep¬ 
tion may Le regarded either as a 44 survival" of the theological 
concept ions by which science was formerly dominated, or os the 
result of a very common confusion between a “law ” of science 
and a 44 law "of a state. For a “law” can only “govern,” 
“control," “regulate," “ produce,” or exert any kii.d of toercivt 
agency, when there is a power to give it effect; the 44 law,” in 
that tense, being sintply the expression of the will of such 
governing power, divine or huir.a», as the case may be. 

But as science (and in this I am quite at one with Mr, 
Romanes) knows nothing of such “metaphysical” conception*, 
I cannot but think that it would be much better that scientific 
language should be cleared from expressions that' have no mean¬ 
ing at all, if it be not one based upon them. 

If I have not made my meaning sufficiently clear, I may refer 
any one w ho wishes to see this matter more fully discussed to 
my paper on “Naluie and Law,” in the Modern Review for 
October, 1880. William B. Carpenter 

56, Regent’s 1 ’arkJRoad, N.W., October 29 

P.S.—I regret that my reference to what Mr. Simon (in his 
address on Public Med cine at the International Medical Con¬ 
gress) designated as 44 the very remarkable series of facta” 
adduced by Dr. Creighton in rapport of hia view of the com- 
munkabiliiy of bovine tuberculosis to man through the medium 
of milk, should have been so worded as to make it appear that 
Dr. Cieigbton accepts the doctrine of Klebs as to the 44 micro¬ 
coccus” origin of tubercle, his dissent from which h« had 
explicitly recorded. As Mr. Simon spoke of Klebs’ doctrine at 
having been 44 solidly settled and widely extended” by the recent 
researches of Schiiller, and os Dr. Creiahton's difficulty of con¬ 
ceiving “a neutral (?) living organism” to be 41 charged with 
the power of conveying complex details of form and :tructure 
from one body to another,” affords no disproof of It, there 
teemed to me no occasion, in writing for the general public, to 
tale any special notice of a point which Mr. Simon, to 
|ddrwy ftg^ a professional audience, had thought it better to pass 
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Aa Alleged Diminution in the Size of Men’s Heads 

Allow me to draw the attention of your readers to a state¬ 
ment which is certlinly strange, if true. An opinion is preva- 
lcn* in the hat trade tint the size of men’s heads has undergone 
a decrease within the last thirty or forty yearn. The f blowing 
statement has been given to me by a hatter whose name has 
attained a pre-eminence of a duration of more than one genera¬ 
tion. “I'ire-and-thirty years ago,” he says, “vshen I was a 
>ung man, we used to purchase hats for retail trade in the 
dl swing ratio i — 

Sizes.21—2lJ—22—22$ — 23—23$ inches. 

Relative number ... o— i — 2— 4 — 3— 1 
At the jsresent time,” he add.,, " I am selling hats in this 
ratio 

Sizes.21— 21$ — 22 -22$—23—23$ inches. 

Relative number ... 3— 4 —- 3— 1 — 1— o ” 

A manufacturer write-t 1 "I should say that heads generally are 
two sizes le-s than at the time you refer to. A head of more 
than twenty-four inches’ circumference is now quite a rarity, 
whilst we make thousands of hats for heads with a circum¬ 
ference of about twenty-one inches.” I have received similar 
statements from other members of the trade, both wholesale and 
retail, and therefore feel that m further apology is required for 
bringing them under your notice. Accepting the statement 
quantum valcat, 1 have endeavoured to ascertain whether I 
could find any explanation or confirmation thereof. I have 
mt succeeded, and therefore venture to ask information 
or opinions through your columns. The statement comes 
to me not only from men of experience in the trade, but 
from men of intelligence and observation exercised beyond 
the limits of the shop or the factory. It is, I am in¬ 
formed, extensively believed among hatters; it may, neverthe¬ 
less, be merely a general impression. The diminution, it is 
said, is observed mostly among grooms and men of that cla-* in 
the social scale. If this be really the case the change should be 
noticeable oUo among soldiers. The diminution is possibly 
more apparent than real, and may lie traceable to alteration in 
the style of hair-cutting, or of wearing the hat. It lus been 

B ested to me that men of the present generation have from 
smaller heads, dependent upon an alteratio 1 in the dimen¬ 
sions of the female pelvis, in consequence of modem fashion in 
dress. Of this opinion, however, I obtain no confirmation from 
eminent obstetricians of whom I have made inquiries. The 
Statement then, as it stand*, L wanting in explanation, an l calls 
for further Investigation. I may here quote the reply sent me 
by Prof. Flower-to my question as to his opinion on the statement 
made by the hatters “that men’s heads were snailer than they 
were twenty yeais ago" 

“ Before drawing any important con cl u ion from such a state¬ 
ment it would be necessary to know much aliout the auth >ruy 
upon which it is made. Who, for instance, are the hatters that 
make ii Do all hatters concur in the same statement ? Is it a 
mere general impression, or is it founded upon actual arithmetical 
data ? Ikies it refer to any particular class of men, and does it 
refer to the sa ne class of men ? If it should be true, may it not 
arise from some change of fashion (if only founded upon the size 
of the hat, and not of the head) other even than the one you 
suggest, of hair being worn shorter—such as hats being worn 
more on the top of the head than formerly (in old-fashioned 
prints one sees the hat well down over the ears, which is 
certainly not the case now), or perhaps hats of the kind specified 
being now worn by a different (perhaps lower) class of the com¬ 
munity, or by younger people? All these questions must he 
considered, and perhaps other sources of error eliminated which 
may not occur at fijst, before the statement can be accepted. If 
the evidence of the statement appears to bear investigation it 
would be well worth while following it up, as, if true, it would 
be one of the most remarkable facts with which I am acquainted, 
that in the space of twenty years a material diminution in the 
average size of the heads or the same population has taken place 
—a fact so contrary to all theory find to all experience.” 

For my own part I confess to some degree of scepticism as to 
the fact, and should he glad of an explanation of this, probably 
only apparent, diminution In the size of men’s head-. 

Little Park, Enfield, October 26 W. B. Rest even 

The Evolution of the Palmoeole Vegetation 
I AM pleased to have elicited the opinion of so distinguished 
an authority as Prof. Williamson upon Saporta and Marion’s 


work, and his criticisms, even where antagonistic, will alii, 1 
a a sure, be received by them with pleasure. Prof. Williamson 
hilds views regarding the interpretation of some of the plant 
remains which are at variance with those held by most French 
eulogists ; but were the correctness of all his views conceded, 
do not think Saporta and Marion’s theory of the evolu¬ 
tion of plants would thereby fall to the ground. A vast array 
of fact, which is not controverted, has been brought forward 
iu a very able manner, and a connected and well-considered 
theory as to the nature of the modifications that have led through 
Cryptogams to Phanerogams is for the first time presented in a 
conciie and lucid manner j and I think few will agree with the 
professor in. deprecating such work because knowledge of the 
older il im is still incomplete. J. S. GARDNER 


The Teaching of Practical Biology 

In the interesting introductory address of Prof. T. Jeffery 
Parker at Otago there is an omission which I am sure my friend 
would be the very first to wish to have rectified. In speaking 
of that remarkable development of the teaching of practical 
work in biological laboratories which will no doubt have a very 
c m-iderable influence on the pursuit of this branch of science, 
Mr. Parker makes reference to the considerable services which 
have been rendered by Professors Huxley and Ray Lankester ; 
but he forjot to say that one wh >, unfortunately, is no longer 
among u«, provided for systematic teaching in practical work 
some time before Prof. Huxley was enabled to twin' his wishes 
to fulfilment. The characteristics of this line of study were made 
known to the general zoological world in 1870, when Prof. 
Rolle-ton published his “ Forms of Animal Life, being Outlines 
of Z iol >gical Classification daunt upon Anatomical Invest gation 
and illustrated by Descriptions of Specimens and of Figures." 
Prof. Rolle-ton’s system was well enough shown in his preface to 
that work, where there occurs the following sentence, which I beg 
leave to quote as germane to this question " The distinctive 
character of the book consists in its attempting so to combine 
the concrete facts of zoitomy with the outlines of systematic 
classification as to enable the student to put them for himself 
Into their natural relations of foundation and superstructure." 

October 29 F. JEFFREY BELL 


The Igneous Rocks of Iceland 
Last year a friend and I rode'round the north and west sides 
of Iceland, and from my observations then I cannot doubt that 
the conclusions to which Dr. J. Geikie has arrived concerning the 
south-weRt of the island apply equally to the more northerly 
parts. The glider-scorings on the older lava were especially 
mirked in a district unexplored except by a few Icelanders, and 
known as the Siorisande or Big Sand. This desert lies to the 
north of Bail’s jokul and Laage Jokul,- and between Araevatn 
and the River Blanda. As we crossed the undulating surface of 
the old lava, pale and ruddy in colour, the contrast was very 
striking where the black basalt seemed to rise from the plain in 
jagged cliffs up to the ice-field which caps these ranges. Where 
the sand was blown off this jiale lava there were the lines of 
glaciation clearly engraved. The trend of the desert aa a whole 
was towards the north, and the lines of glaciation ran north and 
sonth. In the Husavik district we s iw, Besides these two lavas, 
the lavs of the present century, including that of 1875. 

A. J. Hubbard 

1, Ladbroke Terrace, Notting Hill, W., October 31 


Replacing Flint Flake* 

With reference to the replacing of flint flakes on Palaeolithic 
implements it may be of interest to your correspondent,, Mr. W. 
G. Smith (Nature, vol. xxiv. p, 582), to learn that I have suc¬ 
ceeded in building up a core oat of Neolithic flakes. When 
searching the sandhills at Dundrum, Co- Down, last August, 
with my friend Mr. J. S. Hyland, I noticed a number of flakes 
of a similar colour lying on the slightly raised shingly beach on 
which the sandhills stand, at a point where the sand had appa¬ 
rently been recently blown away. Seeing from an imperfection 
in the stone that several fragments had formed part of the same 
flint, I collected all the plecee I could And, some of which were 
at a yard or two’s distance from the rest. Without much trouble 
I was able the same evening, to put them together, and ham to 
fixed twenty-two flakes info position, forming about three-fourths 
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o£ the original pebble. The operator had first broken the pebble 
into two halves, and then chipped two-third* of one half away 
in Bakes, of which 1 found thirteen; the remainder of that half 
he threw down as useless. Of the other half 1 have nine Bakes, 
and one Is missing; die uubroken remainder is also gone. 
Perhaps the workman threw it away to a distance in disgust, os he 
doei not seem to have got a single satisfactory flake out of the whole 
flint. The appearance of the half which I have almo ,t complete is 
extremely like the illustration of the core made up out ofamoderu 
flint-knapper's flakes in Evans’ 44 Stone Implement',” except that 
the crowns of the flakes are triangular instead of quadrangular. 
There are the same small interstices between the crowns of the 
flakes, showing that the blow splinters off on each side of the 
bulb of percussion a small fragment, as well as the flake itself. 
Tills explains why the average concavity on the core is slightly 
lest than the average convexity of the flake st the top of the 
bulb of percussion. _ F. Archer 

Crosby, Liverpool 


Climate of Atacama 

SOME practical evidence as to climate has come forward at 
the shareholders’ meetings of the northern Railways of Chile, 
the .Coquimbo, Tongoy, a id Carrizal and Cerro Blanco. In 
each of these ditrict* torrential rains have occurred, which are all 
reported as unexampled. Long residents state that rain was 
formerly little known, and such was my observation in connec¬ 
tion with thedistrict. One reason why the weather i> deserving of 
attention is that no change lias taken place in the water-surface 
or vegetation. A similar change to rain in the Suez and Cairo 
district is attributed to the Suez Canal, but it is a matter worthy 
of consideration whether we are not really entering on a cycle of 
change. So far as Atacama is concerned, if at any former 
period there were rains, the conditions of habitation must have 
been different from thuse which have been so long considered to 
apply to the rainless district. Hyde Clarke 


Phylloxera Congress.—D r. E. R. F. wishes to know 
where he can obtain a full report of the recent Phylloxera Con¬ 
gress at Bordeaux. 

Scientific Instruments (J. S. Marston).—W e cannot 
undertake to commend any particular instrument maker; you 
should get the lists of the leading makers, whose addresses you 
will find in our advertising columns. 

Holloway College. —So far as we understand this is not a 
charitable institution : Miss S. should write to the authorities at 
the College, Staines. 

Effects of Coloured Glass (E. M.).— It is owing" to the 
law you refer to. | jowjj 


THE AUTUMN SKY 

I. 

]\/f any and varied must ever be the regrets that attend 
iTA the departure of summer days and summer pleasures; 
and their remembrance casts a lingering sadness even 
over the bright and beautiful hours that often alleviate 
the approach of sterner and gloomier seasons. Such im¬ 
pressions however am not shared alike by all. Few 
perhaps altogether escape their influence; but in some 
classes they are softened or even obliterated by the deve¬ 
lopment of interests and pleasures of a very different de¬ 
scription. Such is especially the ease with the astro¬ 
nomical observer. The shortening of the twilight hours 
» to him as the withdrawing of a veil that obscured the 
minuter, yet not least Interesting, features of the glorious 
scenes that he loves to explore; and he views with fresh 
pleasure the deepening tone of tife background of un¬ 
fathomable space, as the atmospheric illumination fades 
Steadily sway. We cannot indeed in our latitudes rival 
transparent purity of the south, that gives such a 
magnificent depth to the aspect of the firmament, and 
throws out in such radiant brilliancy the host of heaven; 
yet even our autumnal sides are so great an advance upon 


the misty softness of the summer's night that the observer 
cannot but rejoice in their return. 

These remarks are very obvious, not to say somewhat 
late in their application, when the sun has already ad¬ 
vanced so far upon his downward way; yet they may not 
be entirely inappropriate when we are about to draw 
attention to some of the present characteristics of the 
sky. Much now in every direction invites the inquiring 
gaze, and an early hour challenges the opening of the 
observatory, or the arrangement of the telescope. Eye¬ 
pieces should be cleaned, adjustments rectified. Instru¬ 
ments of all kinds and sizes may be called into profitable 
and pleasant requisition—let the possessors only make 
the best of what they have. If we do not see more than 
we anticipate, though that may sometimes happen among 
the uncertainties of the English climate, yet we shall 
surely see enough to amaze us at the greatness of the 
Creator. 

From its pre-eminent brightness, the planet Jupiter will 
naturally be the first object of attention. Belts we shall 
expect to find traversing his great broad disk, for they 
are very seldom absent; but there also we shall encounter 
a more unusual object, the ruddy patch, which has been 
sometimes described as vermilion, possibly from "personal 
equation," but which to most eyes exhibits a cinnamon or 
brick-red hue. There it has been, with scarcely any ap¬ 
preciable change, for the last three years *—a degree of 
permanence equalled, and even surpassed, by some dark 
spots in ancient days, but singularly contrasted with the 
general mutability of the markings of the disk. What is 
that spot ? and where is it situated with regard to the real 
surface of the planet? Is it mere superficial colouring? 
but if so, of what material ? Or is it an opening in the 
great mass of clouds—or what we call such—that is 
thought to envelope this colossal globe ? But if so, how 
strange that its outline should have remained so steadily 
permanent. And in that case, as it is difficult to suppose 
it at the same level with those dark grey bands which 
have been ascribed to a similar absence of vapour, shall 
we place it above or bel jw them? We might infer the 
former, if it is the case, as has been said, that it is more 
easily traced up to the limb than the dark belts ; but the 
observation is aelicate, and the effacing of the grey bands 
in that situation is not matter of universal consent. We 
might possibly conceive, on other grounds, admitting that 
the dark belts do indicate a deep clearing of vapour, that 
ruddy tints are caused by something at a higher level, 
because these are occasionally suffused over the whole 
equatorial zone and its markings, so as sometimes even 
to affect the general colour of the planet to the naked 
eye. The interposition of trees has prevented the writer 
hitherto from observation this year, but the accompany¬ 
ing sketch, taken 1879, November it, with my 9j-inch 
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"With * mirror, may perhaps be of some interest in com- 
! parison with the observations of the present season. 

The image, it will .be noted, it telescopic, i*. inverted. 


Ttmm o* h nagQt detected m A* Karl of Rmac’t oWrvatkaui la 1873 I 
but it hmh to bar* boon unnoticed in tbo interval 
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The red spot was su^H-cie-I 10 consist of two confluent 
masses, as well as to be somewhat inclined to the neigh¬ 
bouring belt; but the former Ides, at least, not being 
confirmed by other observers, was probably owing to the 
inferior atmospheric conditions, which did not admit of a 
power much above too. The central girdle consisted as 
usual of three divisions: the N. broadest and darkest, 
and of a cinnamon hue j the equatorial zone pale grey, 
with very feeble transverse interruptions, an indistinct 
continuation of the ‘‘portholes 11 so conspicuous some 
years previous; the S. band grey also, but deeper in 
tone. The N. hemisphere, beyond a bright region, had 
many faint grey stripes: towards the opposite pole was a 
feeble brownish shading; so that the colouring of the 
disk as a whole was, in heraldic language, “ counter- 
changed.’' On other occasions very singular tints have 
been noted by eminent observers—yellow, full blue, and 
crimson; ana the subject well deserves study, even 
though, as seems likely, that study should lead to little 
of a satisfactory nature. 

Then there are other markings to be investigated on 
that great disk, both luminous and dusky, ana that in 
another aspect, with a view to the determination of rota¬ 
tion ; for, strange to say, it is found that some small dark 
specks travel more rapidly than other bright ones, and 
that the red spot moves slowest of all. And thus it is 
that the uncertainty in the axial velocity of that vast 
globe, first noticed by Cassini more than two centuries 
ago, is almost as far trom being removed as ever; and, 
on the whole, one is tempted to question whether, after 
all, we have a single accurate idea, excepting that 
of mutability, concerning that enormous surface; and 
whether, if we could be transported there, we should not 
be surprised at the baselessness of all our conjectures. 
Certainly it may be said as to Jupiter, and not as to 
Jupiter only, that the recent advances in optical power 
and observing skill have only served to make more 
evident the thickness of the veil that obscures these 
objects in mystery. Analogy leads us a little way safely 
enough, but only to desert us before long. However, we 
must patiently watch and wonder. 

Other matters, too, might be noted before we lake our 
leave of that brilliant disk, so easy of investigation, so 
difficult to interpret. Why are the shadows cast on it by 
the satellites sometimes so black, at others so dim, or so 
abnormally small ? Why, when a satellite passes behind 
the*limb, is it sometimes neatly bisected by it, at others 
visible behind or through it, either from optical projec¬ 
tion, as stars have been seen in front of the moon, or 
from the partial transparency of the edge of the globe ? 
And then the satellites—they, too, have their anomalies 
in differences of apparent magnitude and brightness, due 
perhaps to variable obscurations of surface, but, if so, 
indicating conditions totally unlike that of our own 
satellite—the presence of considerable atmospheres, the 
possible want of coincidence between their periods of 
revolution and rotation—or even a superficial constitu¬ 
tion as mutable and as hard of interpretation as that of 
the primary whom they obey. 

We shall not remove our telescope far before a still 
more interesting and surprising object will present itself 
in Saturn, now especially suited-for investigation, both as 
to altitude and the presentation of the ring. If there was 
much in Jupiter to perplex us, there is far more here; 
and it is ratner mortifying to remark how little advance 
in knowledge has been made by the great increase, in 
recent years, of telescopic power. But little is ascertained 
now, beyond what was dc%ted by the perfect vision of 
Dawes with his 6J-inch Merz object-glass, or the beautiful 
definition of the 15-inch achromatic, by the same maker, 
at Harvard College. A study, in fact, of the memoir by 
Hood and his associates, in the Annals of that college, 
vol. ii part r, published in 1857, would be the best pre¬ 
paration for an intelligent scrutiny of this planet. But 


not much beyond a general impression can be expected 
from ordinary telescopes. It will require considerable 
power, as well as light and sharpness, to detect Encke's 
subdivision of the outer ring (which, however, 1 caught 
in 1880 with my clinch mirror), to trace any possible 
subdivisions of the inner ring, to ascertain whether, as 
Trouvelot thinks, the gauze veil is becoming less trans¬ 
parent in its outer portion, or to Investigate those strange 
and puzzling outlines of the shadow of the ball on the 
rings, which, noted in part by others, have been recorded 
in detail in the Harvard memoir. A copy is here given 
of one, but not perhaps the most remarkable, of their 
diagrams. 
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Such a contour could be only accounted for, if at all, 
by an amount of unequal thickness in the ring, which 
ought to be, but is not in the smallest degree, visible in 
the edgeways presentation. The success of Prof, Hall 
in detecting a bright spot of considerable permanency 
upon the bail encourages attention in that direction— 
especially as there are several previous records of such 
phenomena. To hunt for the smaller satellites with any 
but superior instruments would of course be waste of 
time, but it may be remarked that EnceJadus has been 
seen by Ward with exceptionally keen sight and a 4-3 
inch Wray object-glass, by Franks with 5 inch ditto, by- 
Pratt with an 8-i<; inch “With” mirror, and by myself 
with 9'33 inch. Mimas, the innermost, has been detected 
with a 7-inch achromatic by Wray. Meyer at Geneva 
has found it of late nearly as bright as Enccladus, and 
thinks it may be variable. 

The morning skies at present are graced by Venus, 
not however a remarkable object in her gibbous phase; 
and Mars, who is coming rapidly round by his opposition 
to the evening. The smallness of his diameter, about 
15", is a great impediment, especially in the English 
sky, to the hope of success with his minor details, though 
it may be borne in mind that in the air of Milan, and with 
an admirably defining Merz object-glass of 7} inches, 
Schiaparelli has made many delicate observations on a 
scarcely larger diameter, and with exceptionally fine air 
has carried them down, strange as it may appear, to a 
diameter of only 6". 

The only other of the larger planets now visible is 
Neptune, easily picked up by means of an ephemeris, 
ana distinguishable from a fixed star, even in a small 
telescope, by its dull and steady light. It demands, 
however, a large aperture for the bringing out and sharp 
definition of its pallid disk; in the latter respect the 
great achromatics at Rome fo'3 inch) and Bothkamp 
(11'5 inch) were unsuccessful, but I have seen it neatly 
terminated with Huggins’s I5*inch object-glass. Its 
satellite, though glimpsed by Ward with a 4'3-UJCh achro¬ 
matic, is far too difficult for ordinary vision or common 
apertures; I have seen it however plainly with the i$- 
inch just mentioned, 

Vesta, though possibly visible with the naked eye, is a 
mere brilliant point of less than 1" in the telescope. 

Some notes on the autumnal constellations will be 
brought forward in a subsequent paper. 

T. w. Webb 

[To bt continued) 
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METEOROLOGY OF BEN NEVIS 
# T*HE cairn on the top of Ben Nevis marks, as is well 
1 known, the highest spot in the British Islands, and 
when the question of high-level meteorological observa¬ 
tions came to be seriously entertained some years ago, 
attention was drawn to this position as the best afforded 
in these islands for a first-class meteorological observatory 
which would form one of the more important members in 
the network of the high-level stations of the Continent 
The advantages of the situation are enhanced by the con¬ 
sideration that the mountain rises directly from the level 
of the sea to a height of 4406 feet, an i that its summit 
stands from 2000 to 3000 feet clear above the mountain 
ridge to westward which lies between it and the Atlantic. 
The mountain thus raises its head in the very midst of 
the west-south-westerly winds from the Atlantic, which 
exercise so preponderating an influence on the meteorology 
of Europe. Among the results from observations made 
at this elevated situation the more important to be looked 
for are those which relate to the greater movements of the 
atmosphere, particularly the upper currents in their rela¬ 
tions to the cyclones and anti-cyclones of Europe, the 
data for the investigation of some of the laws regulating 
these movements being obtained by a comparison on the 
one hand of observations made on Ben Nevis with those 
made at the other high-level stations of Europe, and on 
the other with those made at lower levels, ana published 
in the different Daily Weather Reports. 

When therefore the Scottish Meteorological Society 
Oast spring) accepted the handsome offer of Mr. Clement 
L. Wragge to ascend Ben Nevis every morning in time to 
make observations on the top at 9 a.m., every care and 
precaution was taken as regards the quality of the instru¬ 
ments procured, and in the arrangements made for their 
exposure and protection, so as to make the observations 
first-class, as far as this could be secured without constant 
residence on the top or the erection of continuously re¬ 
cording instruments. Further, as it is contemplated to 
build an observatory on the top, the arrangements regard¬ 
ing the instruments and their positions were carried out, 
so that all that will be required to complete the observa¬ 
tory is simply the erection of a suitable residence for the 
observers. 

That Mr. Wragge possessed not only enthusiasm, but 
also strength of will, skill, and readiness of resource, was 
soon manifested. He met the Council of the Society in 
Edinburgh on May 26 and 27, was in Fort William on 
the following day, and on Tuesday, the 31st, fixed and 
secured the instruments in proper position on the top of 
the Ben, including a masSively-built cairn for the recep¬ 
tion of the barometer, On June 1, at 9 a.m., the obser¬ 
vations were regularly begun, and have since been con¬ 
tinued without the break of a single day up to the disas¬ 
trous storm of October 14. This continuity, so extremely 
desirable in such a series of observations, was guaranteed 
by Mr. Wragge securing at the outset the services of a 
well-qualified assistant, whom he trained to the work, as 
well as a second assistant, whom he also trained, to meet 
any emergency that might arise. 

The instruments are these:—A barometer inclosed in a 
cairn, 6$ feet high and 17 feet in circumference,' which in¬ 
closes a strong box fastened with lock and key, with a second 
door protecting the box from heavy rains and the gusts 
of wind which blow up the narrow gullies of the tremen¬ 
dous precipices, 1800 feet high, only a few paces off, and 
sweep over the instruments with terrific fur)'. A Ste¬ 
venson's screen, with maximum, minimum, dry ami wet- 
bulb thermometers, the bulbB of which are 4 feet above 
the mountain stone; the box opens to north, and also 
contains the ozone tests. The other instruments are a 1 
terrestrial minimum radiation thermometer, a solar 
maximum radiation thermometer, 4 feet high, and a rain- 
. gauge, & inches in diameter, and its .rim * foot high. 
Fig. 1 shews Stevenson's thermometer screen in elevation, 


erected on four stout posts, having angle-sloping stan¬ 
chions, by which the box was securely and immovably 
fixed. 

This arrangement continued till the end of July, when, 
as the tourist season was then setting in, a more effectual 
protection of the thermometers was necessary, so as to pre¬ 
vent the possible occurrence of any crowding of tourists 
immediately around the thermometers, or any other inter¬ 
ference which might vitiate the readings made daily at so 
heavy an expenditure of time and trouble. In order to 
afford the required protection, Mr. Stevenson designed a 
strong wire cage, measuring five feet each way, the wire- 
netting being supported by strong iron rods continued 
downwards beyond the cage, ana bent below at right 
angles. The horizontal projecting rods below are weighted 
with heavy blocks of stone, so as to secure complete 
stability to the structure. In the interior of the cage the 
Stevenson screen, with the thermometers and ozone tests, 
is placed, and firmly secured with supports. 

Fig. 2 is a sketch of the station, kindly prepared by Mr. 
Wragge, which will explain, better than any verbal descrip¬ 
tion could do, the arrangements which have been carried 
out with regard to the instruments, and also the remark¬ 
able character of the plateau at the top of Ben Nevis. A 
is the barometer cairn; b, the wire cage, with the ther¬ 
mometer screen seen inside ; C, the solar maximum radia¬ 
tion thermometer, a black-bulb in vacuo, the terrestrial 
radiation thermometer being placed on one of the stones 
adjacent; D, the rain-gauge; and e, the hut, covered 



with tarpaulin and built of the surrounding stones-for 
shelter to the observer. The cairn of the Ordnance Sur¬ 
vey is distant twenty-five paces north-westwards from the 
barometer cairn. 

Under instructions from the Council of the Scottish 
Meteorological Society I inspected the station on the top 
of the Ben on July 28, and on the following day the station 
at Fort William, where observations are, carefully and 
intelligently made by Mrs. Wragge as nearly as possible at 
the same instant of time that observations are made at 
the top and at the different points on the outward and 
homeward journeys. We left Fort William about half- 

K st five on Thursday ‘morning, the party consisting of 
r. Wragge, Dr. Sanderson, the Society’s honorary 
treasurer, Mr. R. C. Sanderson, and.myself, as well as 
Mr. Wragge’s Newfoundland dog, Renzo, that daily ac¬ 
companies him in his ascents. The Instruments are read 
at Foit William before starting, and the first observation 
on the journey is made at a peat bog, which was reached 
at 6.12 a.m., Mr. Wragge dismounting and reading his 
aneroid and sling thermometer, and noting the wind, 
clouds, and other observations of the wegther. The lake 
was reached at 7.23 a.111., where the third set of observa¬ 
tions were made, including the temperature of the water 
of the lake, which was 4^ - 3» being f'o higher than that 
of the air. Here our ponies were left, and Mr. Wragge 
■pushed on, in order to reach the topiij time for the regular 
9 a.m. observation, while we followed more at leisure. 
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The fourth set of observations were made at the spring, 
which is about 800 feet from the top, the temperature of 
the spring being 37°-$. Observations are again made at 
these samepoints on the homeward journey, which,together 
with the three at the top at 9,9.30, and 10 a.m., make a 
daily series of ten observations, independently of those 
made at the same times by Mrs. Wraggeat Fort 'William, 
and at other times in the afternoon and evening. In 
addition, extra observations are also made, such as when 
entering or emerging from the cloud-fog, when the wind 
suddenly changes in direction or force, &c., these being 
made from their important bearings on general atmo¬ 
spheric circulation. These observations, which are taken 
with scrupulous regularity, evince on the part of Mr. 
Wragge the most undaunted devotion to his work, par¬ 
ticularly in consideration of the extreme discomfort they 
often entail, since to make them he must dismount not 
unfrequently in a piercingly cold 9 torm of wind and rain. 

The following are the observations made on July 28, at 
9 a.m., by Mr. Wragge, and also those made at the same 
time by Mr?. Wragge at Fort William :— 

Ben Nevis. Tort William, 

inches. inches. 

Barometer at 32* . 25*434 ... 29*931 

Aneroid. 25*355 — ~ 


Max. Thermometer 
Min. „ 
Dry-bulb „ 
Wet-bulb „ 

Solar max. ,, 
Torres, min.,, 


Rainfall . 

Wind, direction 
„ force (0-12) 
Cloud-fog (o-lo) ... 


36*8 

54*o 

32-5 

49-2 

35*o 

53*5 

3S*o 

5°'3 

940 

— 

EZ " 

inch. 

0260 

0*069 

South-westerly 

South-westerly 

3 to 4 .. 

4 

to 

9 


We reached the summit shortly before eleven, the last 
1000 feet of the ascent having been through a dense doud- 
fog, which clung persistently to the mountain the whole 
time we were on it We found the protecting wire cage 
in its position, having been placed there on the previous 
day, but the Stevenson screen was still in the position it 
had occupied since the observations began, and as is 
shown in Fig. 1. A reading of the instruments having 
been made, the workmen proceeded to remove the ther¬ 
mometer-box to its new position inside the wire cage, as 
represented in Fig. 2, and the party withdrew to the hut, 
which, though containing only one apartment, 8 feet by 4 
feet, and its walls far from wind-tight, afforded a most 
welcome shelter from the bitterly cold masses of mingled 
fog, Scotch mist, and sleety drizzle which drifted across 
the mountain. A fire was quickly lighted in the middle 
of the but with splinters of wood and balls of tow stepped: 
in paraffin, the excessive dampness-of everything nam¬ 
ing the use of paraffin indispensable. The iospoctfoa 
which followed showed that the foil equipment of,In¬ 
struments were in excellent order and in excellent posi¬ 
tions, and that the observations men made.' with a 
precision and a fidelity which left nothing to ho desired. 

At the time of our visit everything was drenched with 
wet. On opening the thermometer*fc}ox the wholeitotide 
presented the appearance of ha ring been jm’lltod outof 
water, a drop hanging from the bulbs of the dry end 
other thermometers. Mr. Wragge informed us that 
(during the fifty-one days preceding our visit the dry- 
bulb thermometer was found on opening the baic to be 
without the drop hanging from it only On six occasions 

A noteworthy feature of the meteorology of Ben N«v» 
it the winds. Repeated instances were seen, during the 
ascent and descent, of a thin filmy fragment of mist sud¬ 
denly appearing over one of the gkes, whfafc on befog 
watched was observed sMy to amend, lengthening 
«ad becoming denser as tt iwe,frequently assunung in 
lime an appearance sencmUing Jhe smoke rising fam* 

I burning mountain. Cn «n occasion the whole of that 
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part of Glen Nevis seen from our position was clear of 
cloud and mist, but in a brief space of time, not exoeeding 
five seconds, a dense mist suddenly filled the whole 
breadth of the glen, the upper limit of the cloud-fog 
being only a little lower than the level of our position. 
These facts point to ascensional movements in the atmo¬ 
sphere over Ben Nevis, which in all probability are caused 
bv the temperature of the surface of the mountain being 
higher than that of the enveloping atmosphere at the 
same heights. These ascensional movements are dis¬ 
turbing influences on the winds prevailing on the Ben, 
but especially at the top, the result being that it is fre¬ 
quently difficult, if not impossible, to say what the true 
direction of the wind is, as it is found to blow from all 
points of the compass within the space of a few minutes, 
In the accompanying sketch (Fig. 2) Mr. Wragge has 
given a faithful representation of the surface of the plateau 
of the summit. This plateau consists of about ninety acres, 
the difference of level between any two points of which 
does not exceed ten feet. It is throughout strewn to a 
depth of about four feet, with blocks of felstone lavas and 
volcanic agglomerates, nearly all tilted up to such a degree 
that the only mode of progression is over the sharp edges 
of the stones. These blocks aie different from the rock 
of the mountain itself, the nearest rock resembling them 


being found in Glencoe, twelve miles distant. No soil is 
[ anywhere visible, the heavy rains doubtless having longago 
washed it all down hill; indeed, except in small detached 
patches, the mountain is wholly bare of soil for the lai* 
1500 feet of the ascent 

That the striking bareness of Ben Nevis is due to the ex- 
ccssive rains having washed away the sod, and not to the 
climate, is shown by the remarkably well-grown specimens 
of Cerastium alpinum, C. trigynium , Saxifraga stellaris, 
and AlchemiUa abpina , which were found at heights closely 
approaching 4000 feet in situations which protected the 
soil from being carried away by the rains. In a small 
patch only 240 feet from the summit, I gathered a small 
grown specimen of Saxifraga s tell art's in flower, and in 
the same patch there was growing a Carex, which however 
showed no flower. Excepting the above flowers and 
Sag in a saxalilts, Carex rigida, Luxula spicata , and a 
single specimen of Sibbaldiaproiumbens , I did not notice 
any other flowering plants which a botanist would take 
the trouble to put into hk vasculum. The scanty flora of 
Ben Nevis as regards the rarer species is thus in striking 
contrast to the rich floras of Ben Lawcrs and many others 
of our Scottish mountains, a circumstance which may 
pcrliaps possess some geological significance. 

Alexander Buchan 


THE ELECTSLC TRAMWA V 

/'“\NE of the most interesting sights in counection with 
^ the Exhibition at Paris is the electrical tramway; 
it is A practical evidence of the great future in store for 


electricity as a motive power. From an article in La 
Nature we give some of the leading features of this 
recent application of electricity. In the case of a train- 
way the question is a complicated one, for the rails can¬ 
not be isolated, and they therefore cannot be used as 



Wo. Electric : D*p«u re Proton tt th* Phwe He ht Concord*. 

ONRtoton. How then, hi these conditions, is the Truster several fruitless attemptt. which almost always precede 
twfhecamage connected with the fixed generator placed successes of this kind. In the txwKmhary nx s erh ncnts 
in lbs ^ at the Palais -do rinttustrie* This to marie at the workshop in Rue Picot, they made use, ns 

tie p ietolem which MM. Bototd and S*ptey,fhe-eugv ce&dncfors, of a brass tube wtectricaijhr connected with 
wen wf Messrs. Siemens, have completely solved, after the carriage by a traverser, the function of Wtridh we 
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shall explain; the wheels and rails will serve as the 
return wire. This system worked well at the workshop. 
In practice a special difficulty was encountered. The 
dirt sticking to the rails and felloes of the wheels formed 
a sort of crust so insulating as to prevent adequate com* 
munication with the earth. The .increase of resistance 
produced by this interposition of finely conducting bod’es 
was often sufficient to arrest the vehicle. The remedy 
was happily beside the evil, and a second conductor wa 3 
established parallel with the first, in communication 
with the second pole of the generator, oh which runs a 
second traverses identical with the former. These two 
cars follow on their respective tubes the movements of 
the vehicle, and ensure a good and constant communica¬ 
tion between the electrical generator and the motor. 
Fig. i represents the carriage and the station at the 
Place de la Concorde. At the height of the knife-board 
are seen the two conducting tubes supported at certain 
distances by posts, and in the intervals by iron wires, 
like the floor of a suspension bridge. The carriage is 
exactly the same as the ordinary tramway car. The 
motor is placed underneath the feet of the inside pas¬ 
sengers; ttis a Siemens dynamo-electric machine, with 
horizontal inductors similar to that which produces the 
current in the Palais de l’lndustrie. The distance traversed 
is about 500 metres, and is accomplished in one minute. 
The work expended reaches 8 horse-power in the curved 



Fig. 9.—■'Travellers conducting the current to the carriage. 

part; on a level straight run it does not exceed 3J horse¬ 
power. The transmission of motion to the wheels is 
effected by means of a fall-chain. By a happy coinci¬ 
dence, which belongs to the very nature of the electric 
motor, the static effort is maximum when the motor is in 
repose. This renders the starting very easy, and no diffi¬ 
culty is met with from this point of view. To regulate the 
speed, resistances are introduced Into the general circuit, 
which reduces the intensity of the current, and conse¬ 
quently the work of the motor; this operation is very 
simply effected by means of a lever placed at each end of 
the carriage. For stopping, the current is broken, and at 
the same time an ordinary brake is applied. 

As to the mode of communication of the conductors 
with the carriage, we have said that it is effected by 
means of two identical traversers; It will suffice to describe 
one of them. Fig. 2 represents in detail one of these 
traversers. It is composed of a rectangular frame, bearing 
in Us centre a wheel of which the groove R Is semf- 
cylindrical, and is applied against the exterior part of the 
conductor c, formed of a brass tube 22 millimetres in 
diameter and slit on its lower part along all its length 
to a breadth of about 1 millimetre. In this tube 
slides a cylindrical core of 12 centimetres in length, bn 
which are fixed, at Us extremities, two vertical shafts, 
A, B, which support the wheel or roller. Two springs sup¬ 
ported on these vertical shafts pres* the wheel against the 


tube, and maintain an elastic contact between the tube 
and the wheel The carriage may then be moved; tie 
wheel runs against the tube, the core glides in the interior, 
without the communication ceasing to be, if not perfect, 
at least quite sufficient for the purpose. Only at times 
a few sparks are seen at the moment when the carriage 
passes the coupling of the tubes ; these sparks are due 
to smill instantaneous ruptures of the current which do 
not affect the regular working of the system. The expe¬ 
riment shows that the wear and tear scarcely affects the 
tube, and bears almost entirely on the core placed in the 
tube; but nothing is easier than to replace a core. The 
current reaches the machine by the copper conductor f. 
The traction of the carriage is effected by the cords D or 
Z>', according to the direction. 

The electric railway of the Palais de l’lndustrie pre¬ 
sents the first practical solution of an electric traction in 
the case of a tramway. Of course it is easy to see how 
this application of electricity is capable of the greatest 
development, and that by modification of details the 
principle might be applied to railways. 


THE BOLOMETER _ 

A N instrument a thousand times more sensitive to 
radiant heat than the thermopile, and capable of indi¬ 
cating a change of temperature as minute as 1-100,oooth 
of a single Centigrade degree, deserves the attention of 
the physicist. When to these aualifications it can be 
added that the new instrument is far more prompt in its 
action, and more reliable than the thermopile for the 
quantitative measure of radiation, then, indeed, no apology 
is needed for a detailed description. The instrument is 
termed by its discoverer, Prof. S. P. Langley, the bolo¬ 
meter, or actinic balance . The earliest design of the in- 


FlG.t. 



ventor was to have two strips of thin metal, virtually 
forming arms of a Wheatstone's bridge, placed side by 
side in as nearly as possible identical conditions as to 
environment, one only of them being exposed to radiation. 
Such radiation would slightly warm the strip and therefore 
alter Us electric resistance, and the amount of this change 
would be indicated by the movement of the needle of the 
galvanometer placed in the middle circuit of the “bridge." 
For various reasons iron was eventually chosen as the 
material for the thin strips, as it combines the qualities 
of tenacity and laminability, with a greater sensitiveness 
in its electric resistance to temperature changes than 
either gold, platinum, or silver. Preliminary experiments 
made with a simple strip of iron in comparison with 
several delicate thermopiles showed the advantage of the 
new. method of investigation. A large Elliott thermopile 
of sixty-three pairs, a very sensitive thermopile of sixteen 
small pairs, and a delicate linear thermopile of seven pairs 
of elements were selected. The iron strip taken was 
7 miliims. long, 'm mUttms. broad, and 0*004 mililas 
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thick. Its resistance was o'q ohm. The three former 
instruments were one after the other connected with a 
short-coil mirror galvanometer of sufficient delicacy. The 
same galvanometer was used in the bridge, the three re¬ 
sistances used with the strip being respectively '9, *4, and 
a 4 ohm, and the total current employed being a little over 
half a weber. The result showed the sensitiveness of the 
three instruments and of the strip to heating by radiation 
to be respectively as 1, 4*1, 16*3, and 226‘3. 

The actual bolometer embodies the principle of the 
preliminary experiment with various additional refine¬ 


ments. Sheets of steel (palladium and platinum can also 
be used) are rolled out until of a thickness of from - oi to 
*oo2 of a millimetre is attained. Out of these sheets small 
gratings are cut or punched, having the individual bars 
about 1 millimetre wide ana 1 centimetre long. Two 
systems of strips are arranged so that the current from a 
suitable battery divides itself, half passing through each, 
the interposed galvanometer showing no deflexion when 
the two currents are of equal strength. Fig. 1 shows the 
general arrangements of the gratings of strips, A rectan- 
t gular opening is cut in a disk of ebonite of 3 centimetres 



diameter. A second disk of the same size is clamped 
behind it, and between the two the gratings or systems 
of strips are fixed. That system which is to be exposed 
to radiation is placed in the centre of the rectangular 
opening at m. It consists of fifteen strips, eight of them 
being in front, and seven at a little distance behind. 
The second system is divided into two halves, N and N', 
on each side of M, each half consisting of seven similar 
strips, four in front, three behind. Every joint is soldered, 
and the resistance of the fourteen strips in N N' is made 
up equal to that of the fifteen strips in M by the inter¬ 
position of a short wire in the circuit. M is placed in 
one arm of the bridge, and n n' in the other, as indicated 
in the diagram of Fig. 3 - 

To protect the bolometer from air-currents, sudden 
changes of temperature, and from danger in handling, it 
is inclosed in a cylinder of ebonite lined with sheet 
copper. This is represented in Fig. 2, where the tube is 
drawn partly in section to display the interior. At the 
anterior end of the tube is a revolving diaphragm with 
suitable apertures. Within, a number of cardboard dia¬ 
phragms or stops are placed, being retained in position 
by rings of ebonite tube between them. Behind these is 
the grating q of the bolometer fixed between the tw< 
disks of ebonite A and B. At the back there is a layer ot 
solid non-conducting material, through which the con¬ 
ducting-wires pass to the two terminals. In the posterior 
end of the case are contained the resistance-wires by which 
to bring the two systems to equality ; this being advisable 
because, if they are unequal at the beginning of the 
experiment, though they can be balanced by taking pro¬ 
portionally unequal resistances in the other arms of the 
bridge, according to the well-known law, any general rise 
of temperature will produce a t reater increment of resist¬ 
ance in the system whose resistance is at first greater, 
producing a continuous “drift” Jp the galvanometer 
needle. 4 *' Fig. 3 shows the connecttths of Ue bolometer 
and the bridge. A battery of one or more Daniels cells. 
Z, C, provides a current the strength of which Is controlled 
at will by changing the resistances in a box of coils, R, 
arranged as a Aunt to the bridge-circuit. The working. 

current is measured by a shunted galvanometer, g t ana 


the two systems of strips M and N n' of the bolometer are 
connected to their respective places in the bridge by four 
insulated wires twisted together and covered with flannel. 
A modification of the usual formula enables the change of 
resistance of M to be calculated from the currents observed 
in the galvanometer G. 

The results of the new instrument are somewhat 
startling. A sunbeam one square centimetre in section 
will, according to Prof. Langley, warm one gramme of 
water i° C. in one minute. It would therefore raise a 
sheet of water i-5ooth of a millimetre thick, and i-ioth 


FIG. 3 . 



of a square centimetre in area, 83I 0 C. in one second, 
supposing all the beat to be retained^ And as platinum 
has a specific heat of only *032, the same sunbeam falling 
on a strip of platinum of these dimensions should, on a 
similar supposition, raise it in one second to 2603* G, a 
temperature sufficient to melt it I This result is, how¬ 
ever, prevented by the re-radiation which the strip almost 
instantaneously exerts. 

“An examination of the heating effect of rays from 
different portions of the spectrum of solar radiations was 
made, but under conditions different from those of the 

measurements made by MiiUer, Hersche), and Tynda 
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Theao experimenter* worked with spectra obtained by 
prisms of quartz, lock-salt, and other refractive sub¬ 
stances* Prof. Langley used the fur purer spectrum 
obtained by reflection from the surface of one of Ruther¬ 
ford's diffraction-gratings ruled on speculum-metal* This 
showed the result that the heat-maximum (of solar 
rays) in a normal spectrum is not in the infra-red rays, 
but is at least as far up the visible spectrum as the orange 
near the D-line. This result is so important that we 
append the figures. In the upper line are the wave¬ 
lengths of rays in millimetres; in the lower the corre¬ 
sponding reduced galvanometer deflections. 


X j *00035 

*0004 

•000s 

•0006 

I '0007 j *uoo8 ^ '0009 j 0010 

■00.1 

4 1 19 

SS 

B07 

» 5 <S 

198 j uj | 8 o | 58 

41 


[The H line in the violet has X - ‘00039} the IJ line in 
the orange has X « *00039 I and the A line at the end of 
the visible red has X — '00076.] 

Wc give the above figures as stated by Prof Langley; 
but we cannot help remarking that if these were obtained 
by letting sunlight fall upon strips of polished metal they 
cannot be accepted offhand as a true representation of 
the facts of solar radiation, as they merely in that case 
indicate the position of the maximum of the rays absorbed 
by the metiu surface employed. A blackened surface 
would without doubt tell a very different tale and show a 
maximum for other rays. 

In conclusion it may be pointed out that the funda¬ 
mental principle of the bolometer is identical with that of 
Siemens’ electrical pyrometer, where also changes of tem¬ 
perature are measured by changes in the electric resistance 
of a conductor. But though the principle be identical the 
application is quite novel; and we must congratulate 
Prof. Langley on the skill and ingenuity with which he 
has applied an unpromising principle to the construction 
of this mo9t interesting and most promising instrument 
of research. S. P. T* 


NOTES 

The announcement will be received with regret that Prof. 
Huxley, in consequence of the pressure of other duties, has been 
compelled to resign the Secretaryship of the Royal Society. It is 
believed that Prof. Michael Foster will probably be his successor. 

Sir C. Wyvillje Thomson has not yet resigned the clnir of 
Natural History in Edinburgh University, though we regret to 
learn that he is likely to do so in a few days, 

The arrangements for the Crystal Palace Electrical Exhibition 
are progressing very satisfactorily. Major Flood Tage has gone 
over to Paris to put himself in direct communication with the 
different administrations there and with the largest exhibitors. 
Applications for space have been very numerous, especially from 
Eaglisk manufacturers. The Postmaster-General has signified 
his intention of sending all the apparatus now In Paris, and in 
addition there will be a considerable accession of modern appa¬ 
ratus in use in the Post Office Telegraph Department. The 
display will be easentiolly a display of the electric light. The 
whole of the building will be divided off and illuminated by 
the different inventors and manufacturers of lamps. The new 
Edison light will be shown in operation in the Concert Hall, 
and very gimt interest is evinced in the public display of this 
light. The effect produced by it in Paris was quite startling, 
end it is generally believed that Mr. Edison has solved the 
problem that he set himself, vis. to produce a light to supersede 
gas in our houses. 

The success of women in the late Honours Examinations of 
the University of London in Arts, Science, and Medicine was 
very remarls able. In the conjoint Honours Examination in 
Mathematics for candidates for the 1st B.A, and 1st B.Sc. Exa¬ 


minations Miss Charlotte A, Scott obtained the first place in rite 
faht class, with marks qualifying for an exhibition. In the 1st 
B.A. Honours Examination in English subjects Miss M. L. G. 
Petrie detained a precisely similar position, whilst two other 
ladies, Misse, C. A. J. Claer and H. E. Clay, were also placed 
in the first class. In the 1st H.A. Honours Examination in 
German, Misses A, Page and H. H. Drown were placed ia the 
first class, the former qualifying for a prize. Miss F. H. 
Prideaux actually carried off the supreme honours in Human 
Anatomy at the Honours Examination of the 1st M.B., being 
placed first in the fir-t class, and being awarded the Gold Medal 
in Anatomy. In the Honours Examination in Materia Medica 
and Pharmaceutical Chemistry Mrs. M. A. D. Scharlieb attained 
a place in the first class. 

The first meeting of the one hundred and twenty-eighth 
session of the Society of Arts will be held on 'Wednesday, 
November 16, when the opening addre-s will he delivered by 
Sir Frederick J. Brainwell, F.K.S., chairman of the Council. 
The following are among the papers which will be read during 
the session :—The American system of heating towns by steam, 
by Capl. Douglas Galton, C.B., F.R.S. ; practical hints on the 
manufacture of gelatine emulsions and plates for photographic 
purposes, by W. K. Burton ; stained gln--s windows, by Lewis 
Foreman Day ; photometric standard-*, by Harold Dixon ; tele¬ 
phonic comraunicati >n, by Lient.-Col. C. E. Webber; the 
causes and remedies of bad trade, by Walter R. Browne, M.A.; 
the native tribes of the Hudson’s Bay Teiritoriea, by Dr. Rae, 
F.R.S.; the manufacture of ordnance, by Col. Maitland; some 
practical aspect-) of recent investigations in nitrification, by R. 
Warington; the production and use of gas for purpo-ea of heat¬ 
ing and motive power, by J. Emerson Dowson 9 gas for light¬ 
houses, by John Wigham (illustrated by an exhibition of some 
of the gas flames and apparatus used in lighthouses); the relation 
of botanical science to ornamental art, by F. Edward Hulma, 
P.L.S., F.S.A. ; the storage of electricity, by Prof. Silvanus 
Thnmpson, D.Sc. 5 the high-pressure steam-engine, by Loftus 
Perkins; the industrial resource-of Ireland, byj. Philips Bevan; 
a new chemical compound, and its application to the preservation 
of food, by Prof. Barff, M.A.; the distribution of time by a 
syfetem of pneumatic clocks, by J. A. Beriy; tonnage measure¬ 
ment, by Admiral Sir R. Spencer Robinson, K.C.B., F.R.S.; 
tools and cutting edges, by D. A. Aird; the teaching of forestry, 
by Col. G. F. Pearson ; the art of turning, by P. W. Hasluck. 
live usual short course of Juveuilc Lectures, given during the 
Christinas holidays, will be by Mr. W. H. Preece, F.R.S., the 
subject being " Recent Wonders of Electricity.” The following 
are the subjects of the courses of the Cantor lectures for the 
session just about to commence !—First course, on some of the 
industrial u-es of the calcium compounds, fry Thomas Bolus, 
F.C.S.; second course, on recent advances in photography, by 
Capt. Abney, R.E., F.R.S.; third course, on hydranlic machi¬ 
nery, by Prof. John Perry 9 fourth course, on book illustration* 
old and new, by J. Comyns Carr. In connection with Capt. 
Abney’s lectures, it is intended to arrange for an exhibition of 
photographic apparatus, processes, ftc, These lectures origin¬ 
ated in 1863, with a bequest t j the Society of Arts by the late 
Dr. Cantor. Since that dale three or more- courses have been 
given every session, each course dealing with some application 
of science or art to industry or manufactures. 

We understand that Mr. Donald McAlister, Fellow and Lec¬ 
turer of St. John's College, Cambridge, has undertaken to 
prepare for Messrs. Macmillan and Co. an English edition of 
Prof. Ernst Ziegler's “ Text-Book of General and Special Patho¬ 
logical Anatomy,” which is on all hands regarded as the standard 
authority on its subject. The book will range with Dr. M. 
Foster’s ” Text-Book of Physiology,” Gegenbsur’s “ Compara¬ 
tive Anatomy,” and other works published by the same firm. 
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The eminent Italian geodesist, General Marquis J. Ricci, of 
Genoa, died at Novan on September 27, at the age of .seventy 
years. The geodetic methods of Gams, Bessel, anl Bacyer were 
introduced into the geodetic work of Italy in great ]>art through 
General Ricci, who was one of the original members and for 
long president of the Italian Comuus-ion for measuring the 
European degree. 

It is stated that Mi. Robert Hart, C.B., Inspector-General of 
Chinese Customs, is getting a series of elementary science works 
translated into Chinese. Many foreign books have already been 
translated into that language, bnt they have been intended cither 
for the higher officials or for the students at the free Government 
schools. Mr. Hart however intends, it is said, to endeavour to 
have the present translations circulated amongst all classes of 
the people; and his high official position would doubtless give 
him facilities for this purpose not possessed by any other foreign 
servant of the Chinese Government. It was, wc believe, owing 
to the enlightened exertions of this gentleman that the TtongWitt, 
nr Foreign College of Peking, was extended so as to embrace n 
scientific curriculum, as well as to train interpreters in foreign 
languages, which was its original aim. From a recent calendar 
it appears that this institution now ha-, nine foreign professors, 
besides numerous native tutors, and is attended by 102 students. 
One department of the College is devoted to the preparation of 
books for the diffudon of scientific and general knowledge. 
This is said to have been kept in view as a prominent object 
from the beginning. Among the scientific subjects taught we 
find chemistry, natural history, mathematics, animal physiology, 
and astronomy. Students who display conspicuous merit are 
entitled to the first step of the nine degree, of official rank. 
They ore then appointed to the discharge of official functions in 
connection with some leading department of the Government, 
but they are required to continue their studies at the College 
as “resident graduates." A complete course lasts for eight 
years, the first three of which are given exclusively to foreign 
languages, and the remainder to the acquisition of scientific 
and general knowledge. Most of the students, moreover, os 
they are intended for a special service, receive a stipend varying 
with the length of their study, but which never exceeds about 
3/. a month. This is certainly a good sign of the value attached 
by the rulers of China to Western knowledge; but everything 
does not present the same roseate hue in that country. We read 
that the line of telegraph erected from Sooch nv to Shanghai is 
being opposed by the agriculturists, who ore placing all manner 
of obstacles in the way of the workmen employed. They f ull 
up and destroy the poles, thinking that they act against the 
Fheng-shui, or geotnantic influence, and are likely to lead to 
spiritual complications. Troops are stated to have been de¬ 
spatched to protect the line. Doubtless in time these deeply- 
rooted prejudices, which stand so much in the way of real 
internal improvements in China, will pass away; at present it 
must be acknowledged with regret that they are as living and 
active as ever. We notice that telephonic communication is 
about to be extensively employed in the large foreign settlement 
at Shanghai. 

Lovers of Japanese porcelain will be glad to hear, on the 
authority of the Consul-General of the United States in Japan, 
that the modern productions will in time, if indeed they do not 
already, for surpass the older manufactures of Satsumn, Owarl, 
Imari, and Kutani wares. The chief want of Japanese porcelain 
it regular symmetry in the pieces, and nniformity in a set or 
number of pieces. The absence of dtase is due, he .says, to the 
fast, that machines or forms for moulding aye not used, arid the 
ovens are to defective that the heat is not evenly distributed. 1 
The native manufacturers are now manifesting much interest in 
foe improvement of font wares. At one place the day pits are 
•aid to have been worked for two thousand yean or mote, and 


the deposits seem scarcely more than scaped. Cobalt, used in 
colouring, is found in the same hills. The total value of the 
earthenware and porcelain exported from Japan to foreign 
countries during last year was v.ilued at nearly oie hundred 
Lh >usand pounds sterling. 

With the Bilderschrifien dts Oslindiuhm Archiptls und dtr 
Sitdsee, Dr. A. B. Meyer begins the first ptrt of a serial publica¬ 
tion, which prorni.es to be of great value to anthropologists. 
The distinguished curator of the Dresden Zoological Museum 
ha$ undertaken, with the assistance of the Department of the 
Arts and Science*, to issue a series of foe-simile*, photographic 
or otherwise, of the most important object, in the extensive col¬ 
lection entrusted to his charge. This first part of the compre¬ 
hensive project is devoted to the pictorial writings from Malaysia 
and the Pacific Islands, of which either the originals or exact 
oopic. are preserved in the Dresden Mu-eum. As a detailed 
account of the series will be given on its completion, it will 
suffice here to state that the present number contains six folio 
photographic plates of the carious and hitherto undeciphered 
hieroglyphics or pictorial writings from North Celebes, the Pelew 
Islands and Easter Island. These are accompanied by eight 
folio pages of letterpress full of extremely interesting matter. 
For although no direct attempts are made at interpreting the 
texts, all previous essays of any value are collected, as well as 
such local myths or legends as may be likely to suggest a key to 
the interpretation of the writings. These are partly on wooden 
tablets, partly on prepared bast, partly also on the lintels and 
doorposts of the native houses that have been brought bodily to 
Europe. That they are all true writings, and not merely so 
much conventional ornamental work, a careful study of these 
platen will convince the mart: sceptical. Both the illustrations 
and the letterpress are produced in the sumptuous style chwac 
(eristic of such publications in Germany. 

The Committee on Photometric Studies appointed by the 
Bjard of Trade, have issued their report. Among other things 
they recommend that, for the determination of the illuminating 
power of coal gas, the use of the sperm candle should be dis¬ 
continued, and that, for the future, Mr. Harcourt’s air-gas flame, 
as defined in the appendix to the report, should bo employed 
instead, as a means of affording with constancy the light of one 
average sperm candle. And in the event of any other mode of 
measuring the illuminating power of coal ga«, such for instance 
as some modification of Messrs. Keatcs and Sugg’s lamp or 
Mr. Methven's limp being resorted to on account of Us practical 
convenience, this other mode of measurement should be stan¬ 
dardised, and from time to time checked,, by comparison with 
Mr. Harcourt’s air-gas flame, which should alone be taken os 
the official standard. The details of the experiments and 
evidence, on which the recommendations are based, are given 
in an appendix. These experiments were mostly conducted 
under the Committee’s direction by Mr. Harold B. Dixon, the 
secretary to the Committee. 

A Jamaica correspondent writes that Mr. Maxwell Hall, 
M.A., F.R.A.S., has succeeded, with some aid from the Local 
Government, in establishing a regular system of meteorological 
observations throughout the island, and a summary of these is 
published monthly in the Jamaica GattUt. A daily telegram is 
also sent ronnd the island, giving result* of readings at the oblef 
station*, and any premonitory hints that may be considered 
necessary in view of telegraphic information from the United 
States signal station# at Key West and Cuba. Thus both 
shipping and agricultural interests are well prepared for any 
storms or hurricanes that may be expected. “Mr, Maxwell 
Hall'* work,*’ our corresponde d writes, “ though not yet fuUy 
recognised by the Government, is carried on in a most 00m- 
mendsble spirit, and there is no doubt that when foe benefits of 
<• regular and trustworthy meteorological observations are apparent. 



NATURE 


[Nov, 3, 1881 


x8 . 


and Mr. Maxwell Hall's numerous contributions to astronomical 
science are more folly appreciated, we shall have in Jamaica a 
properly equipped meteorological department, doing valuable 
work In this region, in which the distribution of hurricanes, and 
sometimes earthquakes, have so important a bearing on human 
life and the general prosperity of the island." A Weather 
Observatory, we learn from the Jamaica- Gleaner, has been 
established by Mr. Hall at the Government Cinchona Planta¬ 
tions, at the residence of Mr. Morris, director of the Botanical 
Department, who has undertaken voluntarily to give it personal 
and daily attention. This observatory is at a height of 4900 feet. 

Sparrows have multiplied to snch on alarming extent in 
South Australia that a Commission appointed by the Government 
have sent in a report recommending means to be taken for their 
destruction, and rewards to be given for heads or eggs. 

Ma. J. H. Willmork, of Queenwood College, near Stock- 
bridge, Hants, writes under date November 1 j "A 1 Storm- 
Petrel was found not far from here on Sunday week. The little 
bird was lying on its back on the top of a hedge, and had 
evidently been dead some days. On opening it one side of its 
body was found to be black, as if it had died from a blow. I 
imagine the very rough weather had driven it inland, and it had 
come into contact with one of the trees close by. These birds 
are, 1 believe, very rarely found so far inland, and, so far as I 
can learn, this is the first instance in this neighbourhood.” 

Mr. Park Harrison has published, through Quaritch, an 
interesting account of an incised slate and various other objects 
discovered in an old structure at Towyn, Merionethshire. The 
slate is covered with many curious figures, evidently cut by the 
hand of man ; and these Mr. Harrison endeavours to interpret. 
There are numerous illustrations, including an autotype repro¬ 
duction of the slate itself and another with only the figures clearly 
brought out. 

Since 1869 the Otago (New Zealand) Acclimatisation Society 
has, we learn from the Colonies and India, liberated 157,041 
young trout, and has sent 135,110 trout ova to various parts of 
Otago. Since 1874 it has liberated 34,900 salmon fry, and in 
1879 and 1880 it liberated 790 perch and 60 tench. YoUig 
American " White-fish" {Coregonus albus), let loose in the lakes 
in the Rotorua district about two years ago, have been recently 
met with by the natives; but as soon as it was discovered what 
the fish were they were returned to the water. The natives are 
delighted at the discovery. The Auckland Society has, through 
want of support, been compelled to sell by auction its stock of 
animals and plants. 

The Brighton Health Congress and a "Domestic and 
Scientific Exhibition ” will be held in the Pavilion Dome and 
Museum in the second week of next month. The president 
of the Congress is the Earl of Chichester, and the president of 
the Exhibition is Dr. B. W; Richardson. 

M. Loiwv, sub-director of the National Observatory of Paris, 
has been appointed by the Government to report on the state of 
French provincial observatories, which have recently received a 
credit of 4000/. from the French Parliament. These establish¬ 
ments are five in number j—(1) Marseilles, directed by M. 
Stephan, with MM. Boreliy and Coggia and two computers, has 
a credit of 1x50 1, The- principal work is observation of nebulae 
by Stephan, revision of Kumker’s catalogue, discovery of comets 
and small planets, study of intra-Mercurial planets by Boreliy, 
determinations by the Gauss method of absolute magnetic 
declination, See. (2} Toulouse Observatory, directed by Bail- 
laud, with a budget of 880/. and a municipal subvention of 20ol. 
for printing the observations. A magnetic pavilion has been 
built with compass constructed by Briimer. The principal werk 


is the observation of sun-spots, cataloguing variable stars, and 
observation of August meteors; not less than 1300 were tabu¬ 
lated on the last occasion of their appearance. (3) Bordeaux, 
directed by Rayet, with a credit of 12/OQl. The regular work 
has not yet begun, but observations have been made on 
comets and the red bpot on Jupiter. (4) Lyons, directed by 
Andie, the credit given by the Government being 800/.; the 
amount of subvention paid by the city is not stated. The prin¬ 
cipal feature of this observatory is its connection with three 
meteorological stations situated in the vicinity—one at Tfete 
d'Or, the second at Mont Verdun, and the third at Ampius. 
The regular astronomical work has not yet been begun. (5) 
Algiers, directed by M. Trepied, has a credit of 150c/. from the 
Government. The principal work has been the observation of 
Jupiter’s satellites. 

A veteran watchmaker at Vouvry, Switzerland, claims to 
have invented a process by which watches will run for years 
without winding up. A sealed box containing two watches in¬ 
trusted to the municipal authorities on January 19, 1879, 
just been opened, and the watches were found going. 

The Council of the Institute of Civil Engineers have issued 
their usual lists of subjects for papers in connection with the 
various premiums which they award. A copy can be obtained 
at the Institute, 25, Great George Street, Westminster. 

M. IIans II. Keusch describes in the Danish Naturen (No. 9, 
1881), a new find of Silurian formation on the western coast of 
Norway, at Ulven, t«o miles south of Bergen. The fjeld con¬ 
sists here of conglomerate, sandstone, and clay slate, with con¬ 
cretions of limestone which contain remains of Silurian corals, 
casts of graptolites, and trilobites. The formation is equivalent 
to that of Central Norway. 

Several further experiments have taken place at the Paris 
Opera in electric lighting. The success has been very great for 
the incandescent light in the hall, and for the Brush system on 
the staircase. For the first time gas has been wholly suppressed 
in several parts of the house. 

In the Times of October 29 is a very interesting account of 
the present condition of the St. Gothard Tunnel, from a corre¬ 
spondent who went through it. 

In Bulletin vol. vi. No. 2 of the United States Geological 
and Geographical Survey, Mr, S, H. Scudder gives in analysis 
of the insect remains found in the rich Tertiary Lake Basin at 
Florissart, Colorado, In anticipation of his forthcoming memoir 
on the subject. 

Mr. Latimer Clark has printed, in the form of a pamphlet 
a list of the rare and curious books relating to Electricity and 
Magnetism which he exhibits at the Paris Exhibition. 

The additions to the Zoological Society’s Gardens during the 
past week include a Green Monkey {Cercopilhecus caUitrkhus) 
from West Africa, presented by Mr. G. Aldridge; a Ring-tailed 
Coali {Nasua rufa) from South America, presented by Mr. 
Francis B. Norchffe ; a Tarantula Spider {Mygale, fp. inc.), a 
Millipede {Julies, sp. inc.) from Pernambuco, presented by Mr. 
Charles C. Craven; a Smooth-headed Capuchin [Ceius won* 
aehus S ) from South America, a Richardson’s Skua {Siere ora rites 
creptdatus), British, four Tuaiera Lizards {Spkenodon pane talus) 
from New Zealand, deposited; a Hooded Crow (Corvus cornix), 
a Common Rook {Corvus fntgilegus), two Grey Plovers (Sfuata- 
1 roia helve tic a), a Rail {Machetes ptignax), a Bar-tailed God wit 
I {Limoia lapponiea), British, a Green-cheeked Amazon {drysatis 
: viridigenalis) from Columbia, a Finsch’s Amazon {Chrysalis 

finscht) from Mexico, purchased; four-Finches f Cotyphe * 

tpin&ut cristahes s $ f ?) from Bolivia, on approval. 
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OUR ASTRONOMICAL COLUMN 

The Binary Star y Virginis.— Dr. Doberck has recently, 
determined the elements of this star from all the. measures avail* 
able up to the spring of the present year. He gives two orbits 
the second of which represents the measures about the perl- 
astron-pa«sagc somewhat better than the first, but otherwise has 
no material advantage over it. Dr. Doberck points out that the 
part of the orbit most interesting to examine was described 
between the years 1839 and 1847. when the angle of position, 
after being very oblique, passed quickly through aero, without 
very much alteration of distance. He finds that the correction 
required by the angles observed by Dawes, who used a prism 
for the purpose of keeping the images of the stars apparently 
in the great circle passing through the zenith, did not much 
change j those of M. Otto Struve altered in a most pronounced 
manner; but he adds, 44 it Ls qnite natural that the errors should 
be rather large in the case of these stars, which for most obser¬ 
vers were at no great distance from the southern horizon, and 
which, in most telescopes, appear as large disks, at least «hen 
the state of the atmosphere is not exceptionally favourable,” 
Dr. Doberck gives a separate comparison with the observations 
of the Fulkowa astronomer from 1840 to 1874 both as uncor¬ 
rected and with the corrections in the 41 Observations de Foul- 
kown," vol. ix.; he finds that 44 the observed distances are 
improved by the corrections, except before 1843, when no cor¬ 
rections ought to be applied,” and this is apparent from his 
investigations on the elements of other double-stars: the angles 
also are confirmatory, but would be better without the correc¬ 
tions os late as 1853. We subjoin Dr. Doberck's second orbit, 
and for the sake of comparison the orbit deduced by Thiele, 
after a very full discu;$ion of the measures up to the year 1865, 
taken from his treatise published at Copenhagen in 1866. 

DotH-rck. Thiels. 

Periastron passage . 1836450 ... 1836685 

Node ... .. 46 o ... 35 35 

Peria.tron from node on orbit (A) 273 55 ... 283 44 

Inclination .. 33 9 35 6 

Eccentricity . 0-89040 ... 0-89575 

Semi-axis major .. 3" 94 ... 3*97 

Period of rev dution . 179-65 years ... 185*01 years. 

We have added 180* to Dr. Doberck’s element (A), to accord 

with the angle as it was expressed by Dawes and most other 
observers until within a recent period, but there appears to be 
slight variation in the brightness of one of the co nponents, as 
will be seen from an inspection of M. Otto Struve's observations 
in the Pulkowa volume referred to above. 

The Transit of Mercury, November 8.—This is a phe¬ 
nomenon of which we must look for particulars from observers 
in Australia: it will be wholly invisible in Europe, the con¬ 
junction in R.A. taking place at oh. 38m. a.m. Greenwich time. 
At the next transit on the Doomin ' of May 10, 1891, the egress 
dnlv will be observable at Greenwich, the sun rising at 4I1. 19m., 
and the last external contact occurring at 4I1. 50m. The condi¬ 
tions are reversed in the following transit on November 10, 
1894 5 the first external contact will take place at 3b. 55m. p.m., 
and the sun’s upper limb will be in the horizon at 4h. 18m. 
This will be the last transit of Mercury in the present century. 

Comet 1881 / (Denning).— M. Schulhof of Pari-, has 
found elliptical elements for this comet: the period assigned 
is ft years, hut is yet uncertain. A near approach to the orbit 
of the planet Jupiter is shown by M. Schulhofs ellipse in helio¬ 
centric longitude 2i9' , *7, at which pilot the distance is only 0*18 
pf the earth's mean distance from tire sun. 


GEOGRAPHICAL NOTES 
* Mr. Jambs Jackson, "Archivtote-Bibliothfoalre” of the 
Baris Geographical Society, has published, in a volume of 
340 pages, a “Liste Provliolre de Bibliographies Gfogra- 
phiaues Spddata.” The list was undertaken at the instance 
of the Society, and was printed in ente haste, we believe, for 
the recent Venice Congress. But when we remember that the 
list to only a bibliographical one, a list of lists, in fact, thq Accu¬ 
mulation of geographical literature to almost appalling. It bear's 
evidence of extensive and careful research, though the author 
admits that It to by no means exhaustive. Mr. Jackson recently 
visited the Halted States to search the libraries there, and the 


result is a w ork invaluable to all students of geography. He bps 
wisely devoted comparatively small apace to Europe, because, 
as he states, the works relating to the'countriesof that continent 
are well known, and easily accessible, Mr. Jackson gives not 
only bibliographies proper, but references to works on travel 
and geography, and to periodical, journal's, an 1 transactions, 
which contain special li ts. The divirions of the li-t are 
Europe, Asia, Africa, America, Oceania, Polar regions, Oceans 
and Hydrography, Peoples and Nations, Voyages, Travellers, and 
Geographers, and Generalities. By means of the arrangement 
under each division the methodical table of contents, the index 
to authors and periodical publications, the work is rendered 
easily constable. It reflects the greatest credit on Mr. Jack- 
son's industry, and on the enterprise of the Paris Society. 

The only new paper in the Geographical Society’s Proceedings 
is Mr. William Beardall’s on his exploration of the Rufiji River 
under the orders of the Sultan of Zanzibar, which lasted from 
December 8, 1880, till February 19, 1881, and, we believe, was 
undertaken mainly at the suggestion of Sir John Kirk. A sketch 
map of the river accompanies the paper, on which the portion 
above Mpcmbeno, almost to E. long. 37", is given from Mr. 
Beardall’s surveys. The geographical notes furnish some par¬ 
ticulars respecting the Italian. Antarctic Expedition, Mr. Joseph 
Thomson’s recent exploration of the Rovuma district of East 
Africa, and the American Missionary Expedition to the BiW 
plateau in West Africa. There are obituary notices of the 
Vi-conde Duprat, the Rev. F. W. Holland, Major S. Anderson, 
R.F.., Sir Vincent Eyre, and Col. T. G. Glover, all of whom 
had rendered more or less important service- to geography. 

WRITING on a new map of the Dutch East Indies, about 
to be published at the Hague, the Annalts de Vextrime Orient 
for Octolier mentions that, besides its scientific value, this map is 
interesting from the adventures which have attended its produc¬ 
tion. The four stones which together form the lithograph were 
engraved for the most part in Java, the orography and the names 
alone remaining to be done in Europe. They were carefully 
packed and despatched to Holland by one of the Dutch mail 
steamers, but the latter unfortunately was wrecked, and the 
st mes sank to the bottom of the sea. After much trouble the 
huge cases containing them were raised, and ultimately arrived 
at their destination. The newmap is on a scale of 1 to 500,000, 
and i- in three colours : the mountains in bistre, the seas, lakes, 
&c., blue, and the remainder in black. The leaves measure 218 
centimetres by 78. 

In an 14 occasional note” on Monday, the Pall Mall Gazette 
predicts a miscellaneous Arctic meeting for the opening of the 
Geographical Society’s session on November 14. If this should 
prove correct, it is to be hoped that Capt. Gray may be induced 
to give some verbal information on bis discovery that the Polar- 
pack was this summer six degrees nearer the shires of Europe 
than in 1879. Though the note in question is, no doubt, to 
some extent inspired, we believe the evening's programme is by 
no means finally decided upon. The subject on which the presi¬ 
dent, Lord A herd are, in his address would most naturally dilate, 
would be bis recent visit to Venice, in which cose we may hope 
for an intelligent and intelligible account of the proceedings of 
the Geographical Congress. Hitherto we have heard of little 
but some effurive speeches and the showering of diplomas and 
medals on the foreign societies and individuals who took the 
trouble to send articles to the Exhibition.' 

With reference to the report that Mr. Gordon-Bennett is 
about to visit Dundee ift order to purchase a whaler to be sent 
in search of the Jeannette , it is probable that this new expe¬ 
dition is the one which Lieut. Hovgoard, of the Vega, has 
volunteered to lead. 

”*Capt. Meyer, of the German schooner Phoenix, at Callao, 
from San Jo>^ de Guatemala, reports having discovered a new 
island. According to advices received by the West India Mail 
it U in lit. 7' 48' S., long. 83* 48' W., lying about 188 miles 
from Punta Aguja, which Is the nearest land. The Island 
appeared of volcanic origin, not being over fifty feet above the 
sea in Us highest part It is a mile long, and about the same 
wtdih, and Her Majesty’s ship Kingfisher and the United States 
vessel Alaska have been despatched to examine it. The Chilian 
,«transport Chile has aim been ordered to pay it a visit during a 
trip she is now* making to the North. 

Mr. Joseph Thomson has returned to Zanzibar from u three 
youths’ exploration of the Loende tributary of the Rovuma 
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River Not a trace of coal a as found along the a bole course of 
the river, thoigh it was reported by the natives to be seen in 
abundance protruding on the nvtr banks The whole country is 
thickly covered with wiod Mr ibonucn contemplates setting 
cat on hu second expedition daring the present month He 
intends to visit the little known region between the sea and 
Mount Kilimanjaro, extending from Melinda on the north to 
Panganl on the sonth Mr Thomson hopes to make important 
discoveries in geology and botany 

A PRETTY foil account of the proceedings of the recent Inter 
national Geographical Congress at Venice w ill be found in the 
new Balletttno (for August) of the Italian Geographical Society, 
which retorts in full the pa]era on the questnn of oscilla 
tlons on tne coast of Italy It contains besides a map how mg 
the various arcs of meridian and parallels that have been 
meatnred all over the world, and a map of Europe showing the 
present state of the various tiigonometncal surveys m that 
continent Russia, Turkey, ana Greece are almost blank 
and the Scandinavian penuuula ta far behind, the other 
countries are shown covered with triangles 


LUNAR DISTURBANCE OF GRAVITY* 

IN November, 1878, Sir Villiam Thomson suggested to Mr 
* G II DaTwin that he should investigate, experimentally, 
the lunar disturbance of gravity and the question of the tidal 
yielding of the rolid earth lhis Committee of ihe Urtish 
Association was subsequently reappointed, and the authors 
names were added to the list of its members In May, 1879 the 
authors vi ited Sir William rhomson at Glasgow, and there saw 
anuibtiument which, although roughly put together he telieved 
to contain the principle by which success might perhaps be 
attained The matron ent was erected m the physical laboratory 
of the University of Glasgow The following are the rough 
details'— 

A solid lead cylinder weighing perhaps a p und or two, was 
suspended by a tine brass wire alout five feet in length from 
the centre of the lintel or cross beam of the sol d stone gallows 
which is erected there for the purio c of pendulum ex peri me t 
A spike projected a little way out of the 1 ottom of the cylm 
dnuil weight a single ilk. fibre, several inches in length was 
cemented to this spike, and the other end of the 1 hre w as 
Cemented to tl e edge of an ordinary galvanometer mirror A 
second ilk fbie, of equal length was cemented t> the edge of 
the mirr r at a po nt near to the attachment of the fo mer fibre 
The other end of this Fecond fibre was tl en attache 1 to a &uj 

¥ J»t, which was com ected \ ilh the ba e of tl e st< ne gall ws 
he support was so placed that it stood very near to the spike 
at the bottom of the pendulu 1 ard ihe mirror ihu3 bu g by the 
bifilar suspension of two silk® which stood exceedingly near to 
one another in their upper parts 
It is ot vious that a small dtsj lacement of the pendulum, m a 
direction perperditular to the two silk , will cause the mirror to 
turn about a vertical axis 

A lamp and slit were arranged as in a galvanometer for ex 
blbitmg the movemei t of the mirror by means of tbe beam of 
light reflected from tbe mirror It was found to be m incessant 
movement, of s irregular a character that it was hardly po stble 
to localise the mean position of the spot of light on the screen, 
within five or six inches On returning to the instrument after 
several hours, the observer frequently found that the light bad 
wandered to quite a different part of the room, ard it wa ome 
times necessary to search through nearly a semicircle before 
finding it again The eause of this extreme irregularity of the 
movement of the pendulum was obscure , and as Sir William 
Thomson was of opinion that the instrument was well worthy of 
careful study, the authors determined to undertake a senes of 
experiments at the Cavendish Laboratory at Cambridge 
Accordingly throughout 1880 they proceeded to make expen 
tnenta with an instrument which involved the principle above 
explained Several modifications of some importance were ut 
traduced The pendulum was hung la fluid, in order to quickly 
destroy the ofciuations generated iy local tremors, and bong 
suspended by two wires, it wax only free to Mediate in one dune 
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tion, namely, the meridian There was also introduced an 
apparatus, which we have not sq ace to explain, by which a 
kn >wn yen small homontal thrust might be applied to the pen 
dulum By means of this the actual displacements of the 
pendulum were determinable from the observed displacements of 
the spot of light on the screen 

The image on the screen was found to be m a state of con 
tinual agitation of an irregular character, ao that it was not 
possible to take a reading with very great accuracy But as 
the 1 endulum was hung in fluid, the agitation was not nearly so 
great as it had been m the Inslrnment at Glasgow 
The ob erven al 0 found that the pendulum was subject to % 
diurnal oscillation and that it stood furthest north towards 6 
pm and furthest outh towards 6am Superposed on thh 
motion was a gradual change of the mean diurnal position, for 
during two months the pendulum moved northwards 
The instrument wor found to exhibit the flexure of the stone 
piers of the gallows even when the force employed was only a 
slight pressure with owe finger Water poured on the ground 
round the ba ement of the stone gallows tilted the whole struc 
ture over 91 d very small changes of temperature in the stone 
piers were found to give distinct effects It was concluded that 
I foot of displacement m the spot of light on the cale corn 
spondtd with 1 of change in the direction of the jtamb-hne 
with reference to the ba e of the gallows 
From these experiments tbe authors concluded that the mstru 
ment was suiceptil le of all the delicacy requisite, bat that the 
mode of suspension was unsatisfactory 
Accordingly in 1881 they proceeded to erect a new instrument 
m which the support for the pendulum was a copper tul e, which 
itself formed the envelope for containing the fluid in which the 
pendulum wns suspended The whole apparatus was imtn«r»ed 
in a large mass of wster and the ol serrations were taken from 
outside of tbe room by means of a telescope Ihe un teadincss 
of the image was diminished probat ly on account of the piec^n 
turns taken again 1 mcqnalit es f temperature in van us ports 
of the in tnmiei lad! ecau e the pendulum was hung in a very 
confined 'pace Jhe accuracy with which rendu gs could be 
taken was thus mciea ed 

Sm ilar dmn al o cillatioi s of the pen lulum were again 
ob ervtd, an 1 a imilar slow change in the mean d uimal po«j 
t on Ihe authors theref re conclu led that the e changes are n 
real pheuon enon, and do not dej end upon chargee of tempera 
ture m the m ti ument it elf 

1 hey al a noted that there are pei 10 Is la t ng for several days 
in which the pendulum is n a (ate of continual agitation so 
that (he teal ng taken at a few econds apait do not agree mter 
st and that there arc other periods of abnormal quiescence These 
jet 1 d do n t eem intimately connectel with the external 
meteorological condition , at lea t as far *u tbe experiments have 
been hitherto earned 

Tie pendulum was found to be practically insen ible to the 
effect of local tremor®, such as are produced by hitting the tone 
support or tamping on the ground in the unmedtate neighbour 
hood of the in trument, But it was extraordinarily ensitive to 
steady forces If a force be applied at a point on the floor a 
dimple is produced in con equence of the clastic yielding of the 
soil, and any object on the floor is slightly t lted towards the 
point where the force is applied Now when a person stood m 
the room at sixteen feet away from the in trument, and again at 
seventeen feet, the difference wax rendered distinctly evident 
between the amounts of inclination towards toe point of pressure 
of the stone basement supporting the pendulum in (he two 
cares 

Although no great pains had been taken to render the hwtrn 
ment as sensitive as poF ible it was f und that an alteration of 
the plumb line through 1 100th of a second of are was distinctly 
mea urablc 

The second part of toe paper contains an uconnt of toe work 
of some of the previous observers on the same subject 
M lollners instrument, the "homontal pendulum, ’ is 
described It does not appear that any extensive certs/ of ob 
servatlons haws been made with it 
An account of M d Abbadie’s work lx next given. He made 
Ws observations by means of reflections from s pool of mercury, 
and the site of his experiments was at Abbadia, wear Hand aye, 
la the fouth of France He found that those ware aaneda of 
agitation and f quiescence m the merew* AffiarmUy without 
reference to any perceptible external cans** There were adao 
gradual changes of level extending over several months, end the 




NATURE 


Nov, 3, r88i] 


experience of several rears showed (hat there was something like 
an annual inequality of level. There were ‘■omstimes changes 
through 2" or 3" which task place in a few hour,. 

At Geneva M. Plantamiur has been making oh .ervatiens con¬ 
cerning variations of the plumb-line, by means of delicate levels, 
and baa arrived at results in general accudance with those of M. 
d'Abbadie. 

The experiments of the authors piesent a general confirination 
of these conclusions, and show that the earth’s surface is in a state 
of continual movement 

With reference to this continual oscilhti an the authors adduce 
an experiment which was commenced about three and a half 
years ago by Mr. Horace Darwin at Down, in Kent. 1 he ex¬ 
periment was undertaken in connection with Mr, Darwin’s 
investigation of the geological activity of earthworms. There 
are two stout metal rods, one of lion and the other of copper, 
The ends were sharpen d, and they were hammered down verti¬ 
cally about eight feet deep Into the soil, and they are in contact 
with one another or nearly so. The ends were then cut of! 
about three inches above the ground. 

A stone was obtained like a small grindstone, w llh a circul ir 
hole in tha middle. This stone was 1 ltd on the ground with the 
two metal rods appearing through the hole. An arrangement 
with a micrometer screw enables the observer to take contact 
measurements of the position of the upper surface of the stone 
with regard to the rads. The stone has, on the while, always 
continued to fall, but the general descent can only be gathered 
from observati ms taken at many months apart, for .it u> found 
to be iu a state of continual vertical oscillation. 

The measure uents are so delicate that the raising of the stone 
produced by one or two cans full of water poured on the ground 
can easily be perceived. The effect of fr >st and the wet season 
combined is strongly marked, for on January 23, 1881, the stone 
was 412 mm. higher than it had been on Septemlier 7, 1880. 
The prolonged drought of the present sunnier has had a great 
eflkct, for between May 8 and June 29 the stone sink through 
5 * 79 .u»m. 

The change* jnroduced in the height of the stone are, of course, 
entirely due to superficial causes ; but the amounts of the oscil¬ 
lations are certainly surprising, and although the basements of 
aifcr momical instruments may be very deep, they cannot entirely 
escape from similar oscillations. 

The list part of the paper contain- a discu-sion of the present 
aspects of the question, and a critici-m of the van >us forms of 
instrument which have been used hithe-ta for the detection of 
small variations in the position of the plumb-line. 

The authors suggest that greater precautions should be taken 
in the protection o f the piers of transit instruments from changes 
of temperature, and in the drainage of the soil round the base¬ 
ments of the piers ; they also draw attention to the disturbing 
effect of the weight of the observer’s body. They express a 
hope that systematic observations of change* of level may he 
undertaken at a number of observato les by some instrument 
analogous to that with which they are w irking. They ace still 
prosecuting their experiments, and they are in hopes of being 
able to reduce their instrument to a cons enient form, so that it 
may not be difficult to transport or to erect. 

In conclusion they state that they have no hope of being able 
to observe the lunar attraction in the present site of otaervntion, 
but they think it possible that they may device a portable instru¬ 
ment which shall be amply sensitive enough for such a purpose, if 
the bottom of a deep mme should lie found to give a sufficiently 
invariable support for the instrument. 


AN ERROR IN THE COMMONLY ACCEPTED 
THEORY OF CHEMISTRY 
AT a public meeting of the University College Chemical and 
Physical Society Prof. A. W. Williamson, F.R.S., gave 
an address on “An Error in the Commonly Accepted Theory of 
Chemistry." 

He began by saying that he had bean frequently struck by the- 
fret that two theories believed at one time to be conftietiaf had 
often been shown by the progress of rtpdy to be both true , A* 
on instance in point he tool the; rrfti theorihs, onwofwMqh 
represented molecules as constituted'after the pattern of tftrpeor 
four types while the other viewed them as rontaWag tempter 

"ssrr at one time opposition between thoanwho madfr 
use of atomic weight* and those who empfeye? equM see 


weights; the most important s. ;» 'he 1 - has of late been taken 
is the introduction of the notion of eq’i '"i'?nce into the atomic 
theory; an inspection of the series HU, H t O, H,N, H 4 C 
showed that the atom of chlorine has a different value to that of 
oxygen, nitrogen, or curb >n; thus ammonia may be viewed as 
being formed by replacing three atoms of chlmne in three 
molecules of hydric chloride by one atom of nitrogen. Thus 
nitrogen was said to be trivalent or a triad, and other elements, 
such as phosphorus, boron, Ac., were found to resemble It in 
this respect; oxygen was called a dyad, and it was found that 
sulphur, calcium, Ac, might also be classed as divalent; la 
short every element might be placed in one or other of the 
gioups, monad, dyad, tnad, Ac. That an element can belong 
to one only of these groups was the view still held by one dis¬ 
tinguished chemist, who, for instance, said that nitrogen was 
trivalent only, and that in sal-ammoniac it was not pentavalent, 
but that the body in question was a molecular compound of two 
che meal c impounds, ammonia and hydric chloride. 

He (Prof. Williamson) thought this was little else than a 
relum to Berzelius’ mode of representing compounds, though it 
was open to an objection from which the theoiy of the Swedish 
chemist was free; for Berzelius said that the force which 
united the two molecules that) made up the compound mole¬ 
cule was identical with that which held together the atoms of 
the constituent molecules, the force being in each case electrical ; 
whereas Trof. Kekuli assumes the forces in the two cases to 
differ, the one being molecular, and the other chemical. 

Now as long as we knew neither of the-e forces, he (Prof. 
Williamson) thought it hazardous to assert that there was a 
d fference between them. A study of the evolution of heat in 
che nical processes threw some light on the subject; Bertbelot 
and Thom«en had shown that when you placed a number of 
substance-, within the influence of one another, that reaction or 
decomposition took place which could evolve the most heat, and 
we must take into account not merely the beat given out by 
u hat we considered the purely chemical process, but also that 
due to the passage of the product from one state of aggregabm 
to another—from the liquid to the solid state when a precipitate 
was formed. 

Thus the chemical process sms determined by the heat due to 
the chemical reaction plus that due to change of physical con 
dition; and this indicated an identity between chemical and 
physical force. We might learn the same lesson from Deville's 
ttuly remarkable researches on dissociation or s’rictly reversible 
decompositions. Thus calcic carbonate was decomposed by 
lie&t into lime and carbonic acid, but no sooner wa- the temper¬ 
ature sufficiently lowered than the two recombined; so, when 
water was heated, the molecules were separated and formed 
steam, but on lowering the temperature they recombined to 
produce water. Ice,, water, and steam had in many re-pacta 
different properties—differences in specific gravity, specific neat, 
refractive power, Ac., quite analogous to those which were found 
between different chemical compounds. 

We had therefore no ground- for assuming a difference between 
chemical a id physical force; Keknle’s theory that an atom can 
have one, and only one, atomic value was no longer tenable, for 
it involved the assumption of molecular compounds. The theory 
commonly in vogue was that atoms vary in their value within 
certain narrow Louts; that nitrogen, for instance, was either 
trivalent or pentavalent. It had even been asserted that the com¬ 
bining power of an atom was independent of the nature of the 
elements with which it combined; in the word* of a very distin¬ 
guished chemist, " No matter what the character of the uniting 
atoms may be, the combing power of the attracting element « 
always sttj-fied by the same number of these atoms." This view 
appeared tq him (Prof. Williamson) to haw been due to a habit 
of mind naturally prevailing in many studies, but which, he 
thought, we had found reason in our scientific work to abandon 
—he meant the absolute as opposed to the relative. 

Prof. Williamson then went on to say that he knew of no 
limitation to atomic value; he did not say there wan* no limita¬ 
tions, bnt he did know that many elements have atomic values, 
greater than thaw commonly awumed. 

We found that the character of the atoms matenhUy effected 
the result ; thus gold could not combin* with meet than.three 
atoms of chlorine doom hot it oodd take up an additional atom 
iof chlorine if supplied with an atom of sodium at ttaMoae-ttine. 
In this way wi got the- common double chloride of gold and 
sodium,, NaAuCIfe in. which the gold U pentavalent. 

We were not tycnnsidm the Maui* ee bring hhes combined 
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with sold as such, it ia combined with the whole group AuCL, a 
radicle that ia doubtleas far more chlorous than chlorine Itself. 

If any were inclined to doubt the truth of this view, they 


nowadays. 

In ammonium we have the batylous energies of four hydro¬ 
gen atoms concentrated by the inert nitrogen, and the result was 
a powerfully basylous radicle; in AuCJ 4 we have the chlorous 
ener gies of four chlorine atoms giving a powerfully chlorous 

Among other examples of the hind the Professor cited : 

K,AsF. with nonovalent atom. 

K *SiF * 1 with octovalent atomr. 


with heptavalent atoms, 
with hexavalent atoms.] 


OJ. .. 

KSbF. 

K*Fer 4 
K,MgBr 4 

K.CuC 1 4 ) 

KMgCl, with tetravalent atoms. 

And he concluded his address by drawing attention to the condi¬ 
tions that affect the atomic value of an element, which be 'aid 
were, firstly, the nature of the combining atoms : there was a 
limit to the number of atoms of one hind that can combine with 
a given element, but if the element combined at the same time 
with one or more atoms of a different character, this limit might 
be passed; and secondly, the temperature, a sufficient ri. e of 
temperature being always accompanied by a diminution of atomic 
value. He thought it of great importance that there points 
Fhould be considered by those who had artificially limited their 
horizon. The properties of many of the atoms in complex sub¬ 
stances having been in great measure concealed from view by the 
practice of giving specific name?, such as the w ord 1 ' molecular,” 
he thought it would be much better to say at once that we are 
ignorant of the constitution of theseJbodies than to resort to such 


JURASSIC BIRDS AND THEIR ALLIES 1 
A BOUT twenty years ago two fossil animals of great interest 
**■ were found in the lithographic slates of Bavaria. One was 
the skeleton of Archaopttryx, now in the British Museum, and 
the other was the Ccmpsognathus \ reserved in the Royal Museum 
at Munich. A single feather, to which the name Archaopttryx 
was first applied by Von Meyer, had previously been discovered 
at the same locality. More recently another skeleton has been 
brought to light in the same beds, and is pow in the Museum 
of Berlin. These three specimens of Archaopttryx are the 
only remains of this genus known, while of Compsognathus 
the original skeleton is, up to the present time, the only 
representative. 

when these two animals 'were first di; covered they were 
both considered to be reptiles by Wagner, who described 
Compsogmthtu, and this view has been held by various authors 
.down to the present time. The best authorities, however, now 
agree with Owen that Archaopttryx is a bird, and that Compso* 
gaathvs, as Gegenbaur and Huxley have shown, is a Dinosaurian 
reptile. 

Having been engaged for several years in the investigation of 
American Mesozoic birds, it became important for me to study 
the European forms, and I have recently examined with some 
care the three known specimens of Archaopttryx. I have also 
studied in the Continental museums various fossil reptiles, in¬ 
cluding Compsognathus, which promised to throw light on the 
early tonus of birds. 

During my investigation of Archaopttryx I observed several 
characters 


[ my investigation of . _ 

s or import ance-not previously determined, and 1 have 
thought it might be appropriate to present them here, The more 
important of these characters are u follows 
i. Tl;e presence of true teeth, In position, in the (lull. 

3 . Vertebrae biconcave. 

3. A well-ossified broad sternum. 

4. Three digits only in the mantis, all with claws. 

5. Pelvic bones separate. 

I The distal end of fibula in front of tibia. 


1 Rasd by Prof. 0. C. Marsh bs&rs Section D. B.— 
York, September #, 1881. Communicated by the Author. 


7. Metatarsals separate, or imperfectly united. 

These characters, taken in connection with the free metacar- 
pals and long tail, previously described, show clearly that we 
have in Archaopttryx a most remarkable form, which, if a Mid, 
as I believe, is certainly the most reptilian of birds. 

If now we examine these various characters in deteil, their 
importance will be apparent. 

The teeth actually in position in the skull appear to be in the 
the premaxillary, as they are below or in front of the nasal 
aperture. The form of the teeth, both crown and root, is very 
similar to the teeth of I/tsptromis, The fact that 6ome t< eth 
are scattered about near the jaw would suggest that they were 
implanted in a groove. No teeth are known from the lower 
jaw, but they were probably present. 

The presacral vertebrae ore all, or nearly all,* biconcave, re¬ 
sembling those of Ichthyomis in general form, but without the 
large lateral foramina. There appear to be twenty-one pre- 
sacral vertebrae, and the same, or nearly the same, number of 
caudal*. The sacral vertebra are fewer in number than in any 
known bird, thoie united together not exceeding, five,fand 
probably less. 

The scapular arch strongly resembles" that of modern birds. 
The articulation of the scapula and caraebid, and the latter with 
the sternum is characteristic; and the furcolum Is distinctly 
avian. The sternum is a single broad plate, well ossified. It 
probably supported a keel, but this is not exposed in the known 
specimens. 

In the wing itself the main interest centres in the mantis and 
its free mctacarpals. In form and position these three bones 
are just what may be seen in some young birds of to day. This 
is au important point, ax it has been claimed that the hand of 
Archaopttryx is not at all avian, but reptilian. The bones of 
the reptile are indeed there, but they have already received the 
stamp of the bird, ^ £1 

One of the most interesting points’ determined during my 
investigation of Archaopttryx was the separate condition of the 
pelvic bones. In all other known adult birds, recent and extinct, 
the three pelvic elements—ilium, ischium, and pubis, arc firmly 
anchylosed. In young birds these bones are separate, and in all 
known Dinosaurian reptiles they are also distinct. 

In birds the fil ula is usually incomplete below, but it may be 
co-ossified with the side of the tibia. In the typical Dinosaurs, 
Iguanodon, for example, the fibula at its distal end stands in front 
of the tibia, and this Is exactly its position in Archaopttryx , an 
interesting point not before seen in birds. 

1 he metatarsal bones of Archaopttryx show, on the outer face 
at least, deep grooves between the three elements, which imply 
that the latter are distinct, or unite late together. The free 
metacarpal and separate pelvic bones would also suggest distinct 
metatarsals, although they naturally would be placed closely 
together, so as to appear connate. 

Among other points of interest In Archaopttryx may be men¬ 
tioned the brain-cast, which shows that the brain, although com¬ 
paratively small, was like that of a bird, and not that of a 
Dinosaurian reptile. It resembles in form the brain-cast of 
Laopteryx, an American Jurassic bird, which I have recently 
described. The brain of both these birds appears to have been 
of a somewhat higher grade than that of Htsptromis , but this 
may have been due to the fact that the latter was ’an aquatic 
form, while the Jurassic species were land birds. 

As the Dinosauria are now generally considered the nearest 
allies to bird?, it was interesting to find in those investigated 
many points of resemblance to the latter class. Compsognathus, 
for example, shows in its extremities a striking similarity to 
Archaopttryx. The tbrre clawed digits of the manus correspond 
closely with those of that genus; although the bones are of 
different proportions. The hind feet also have essentially the 
same structure in both, The vertebrae, however, and the pelvic 
bones of Compsognathus differ materially from those of Archao* 
pttryx, and the tuo forms are in reality widely separated; 
While examining the Compsognathus skeleton, I detected in the 
abdominal cavity the remains of a small reptile which had not 
been previously observed. The size and position of this in¬ 
closed skeleton would imply that it was a foetus; but it may 
possibly have been the young of the tame species, or an allied 
form, that had been swallowed. No similar imtanee is known 
among (he Dinosaurs. 

A point of resemblance of some importance between birds 
and Dinotuttrs is the clavicle. AU birds have those bones, but 
they have been considered wanting in Dinosaurs. Two sped- 
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maos of Jguanodon in the British Museum, however, show that 
these elements of the pectoral arch were present in that genus, 
Some other Dinosauria possess clavicles out in several families 
of this sub-doss, as I regard it, they appear to be wanting. 

The nearest approach to birds now known would seem to be 
in the very small Dinosaurs from the American Jurassic. In 
some of these the separate bones of the skeleton cannot be dis¬ 
tinguished with certainty from those of Jurassic birds, if the 
skull is wanting, and even in this part the resemblance is strik¬ 
ing. Some of these diminutive Dinosaurs were perhaps arboreal 
in habit, and the difference between them ana the birds that 
lived with them may have been at first mainly one of feathers, 
as I have shown In my Memoir on the Odontornithes, published 
during the past year. 

It u an interesting fact that all the Jurassic birds known, 
both from Europe and America, are land birds, while all from 
the Cretaceous are aquatic forms. The four oldest known 
birds, moreover, differ more widely from each other than do any 
two recent birds. These facts show that we may hope for most 
important discoveries in the future, especially from the Triassic, 
which has as yet furnished no authentic trace of birds. For 
the primitive forms of this class we must evidently look to the 
Palaeozoic. 
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Zeitsehrift fiir wiisetuchaftliche Zoologie , August, r88i (vol. 
xxxvi. part l), contains; Dr. H. Simroth, on locomotion and the 
organ of locomotion in Cyclostma eleqans and other indigenous 
laud and freshwater mollusca (plate 1 and many woodcuts).—Dr. 
P. Stohr, on the development of the skull in the Anura (plates 
2 and 3).—Dr. A. Gruber, on division in the monothalamous 
rhizopods (plates 4 and ?).—F. Blockmann, on the development 
of Neritina fluviatUis (plates 6, J, and 8).—Prof. W. Krause, on 
the human allantois ({date 9). 


SOCIETIES AND ACADEMIES 

Manchester 

Literary and Philosophical Society, October 4, 1881.— 
J. P. Joule, F.R.S., &c. f in the chair.—On drops floating on 
the surface of water, by Prof, Osborne Reynolds, F.R.S. It is 
well known that under certain circumstances drops of water may 
be seen floating on the surface for some seconds before they dis¬ 
appear. Sometimes during a shower of rain these drops are 
seen on the surface of a pond, they are also often seen at the 
bows of a boat when travelling sufficiently fast to throw up a 
spray. Attempts have been made to explain this phenomenon, 
but I am not aware of any experiments to determine the circum¬ 
stances. under which these drops are suspended. Having been 
deeply engaged in the experimental study of the phenomena of 
(he surface-tension of water and the effect of the scam formed 
by oil or other substances, it occurred to me that the comparative 
rarity of these floating drops would be explained if it- could be 
shown that they required a pure surface, a surface free fino 
scum of any kind. For, owing to the Ugh surface-tension of 
pun water, Its surface is rarely free from scam. The surface of 
stagnant water is practically never free except when the scum is 
driven off by wind. Bat almost any disturbance in the w*' 


such os the motion of a point of a stick round and round in the 
water, or water splashed on the surface, will serve to drive back 
the scum for a certain distance. This may be shown by scatter¬ 
ing some flowers of sulphur on the surface. This powder is 
insoluble and produces no scum, and hence it serves admirably 
to show the motion of the surface and whatever scum there may 
be upon it. If when the surface is so dusted a splash be made 
by a stick so as to throw drops on to the sulphured surface, at 
the first splash no floating drops are produced; but after two or 
three sploshes in rapid succession it will be seen that the ‘sul¬ 
phured scum has been driven back by the falling water, leaving 
a patch of clear surface, and on this drops will float in large 
numbers and of all sizes. These drops are entirely confined to 
that portion of the surface which is clear. The drops either by 
their initial motion or by the current of air, glide rapidly over 
the surface from the point at which they are formed. When, 
however, they reach the edge of the scum they disappear, 
apparently somewhat gradually. I have this summer made the 
experiment on several ponds and on various days and I have 
never found any difference. Any scum, however transparent, 
prevented the drops, and they always floated in large numbers 
when the scum was driven back in the manner described, by the 
wind or any other way. This result points to the conclusion 
that whatever may be the cause of this suspension, it depends 
only on the surface of the water being pure, and not at all on 
the temperature or condition of the air.—On the mean intensity 
of light that has passed through absorbing media, by James 
Bottomley, D.Sc., F.C.S.—Note on the colour relations of 
nickel, cobalt, and copper, by James Bottomley, D.Sc., F.C.S. 
Vienna? 

imperial ^Academy of Sciences, October 13.—V. Burg in 
the chair.—The following papers were read :—A. v. Liebenberg, 
experiments on the part of lime in germination.—E. Weiss, 
computation of the elements and ephemeris of Barnard's comet. 
—E. Briicke, on some consequences of the Young-Helmholtz 
[ theory.—T. W. Briihl, on the connection between the optic and 
thermic properties of liquid organic bodies. 


Paris 

Academy of Sciences, Octolier 17.—M. Wurtz in the chair. 
—The Secretary presented the instructions formulated by the In¬ 
ternational Conference for Observation of the Transit of Venus. 
—Crystalline sulphurated copper (eufr/ine), formed at expense 
of old coins, apart from thermal springs, at Flines-Ies-Roches, 
Depurtement du Nord, by M. DaubrCe.—Observations of the 
comet b 1881 (Tebbutt-Gould-Crub) at Paris Observatory, by 
M. Bigourdan.—On a remarkable configuration of circles in 
space, by M. Stephanos.—On Fuchsian functions, by M. Poincarf. 
—On an experimental peculiarity relative to the eqnlpotential 
law of Nobili's rings, by M. Guebhard. He has studied, under 
strong light, the trajectories of minutebubbles between electrodes 
in badly-conducting liquids; these are quite determinate and 
independent of gravity, and (friction and agitation of the liquid 
apart) seem to represent lines of force of the electric flow. 
With variously formed electrodes he has repeated Antolik's and 
Mach’s experiments made with static discharge ; and profiting 
by certain effects of polarisation, and counter-currents arising on 
quick reversal of the principal current has obtained a fixed 
trace of the lines of flow,—Theory of a rapid vessel, by 
M. Pictet.—On the currents generated by atmospheric elec¬ 
tricity and earth-currents, by M. Landerer. At Tortosa he 
stretched a wire between the roofs of two houses in a direction 
making a small angle with the magnetic meridian, and connected 
it with the water-pipes. The currents 'generated are variously 
due to condensation of aqueous vapour, to lightning-discharges, 
to action of wind, and to earth-currents. The first two and the 
fourth affect a telephone in the circuit, but not the third (these, 
however, as well as the second and fourth, deflect a galvano¬ 
meter). The earth-currants are distinguished from atmospheric 
currents by their regularity and continuity during pretty long 
intervals. Variation of the earth-current is a sign of change 
of weather.—Action of sulphur on alkaline sutpnides in very 
dilute solution, by M. Filhot. In such action on dilute solutions 
of monosulphide of sodium a polysutphide is formed, without 
notable production of hyposulphite, and it seems as though the 
original monosulphide has subsisted, spite of the dilation. But 
snore probably it is decomposed and reconstituted.—On a 
new series of bases derived from morphine, by M. Qrimaux. 
—On a new alkaloid of quinquipas, by M. Arnaud. The 
formula adopted for eimkonmim (this new alkaloid) is 
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C^H^KjO. The author found it, rimultanrously with ditcho* 
nme, in a very dense dark brown-red bark, of resinous fracture, 
from Santander; there being o*S to 1 rer cent, of cinchonine, 
and O of the other. It differs from cinchonine in baring two 
atoms more of hydrogen.—On the dissociation of carbamate of 
ammonium, by MM. Engel and Moitessier.—On the suhcuta- 
neons r ac» and tlie lymphatic sinuses of the cephalic region in 
Rana temporaria, L„ byM. Jonrdain. He modifies the enumera¬ 
tion of >acs by Dug&, and indicates some relations hitherto over¬ 
looked. Inter alia, the lingual sinuses, forming cavities which 
communicate with the neighbouring reservoirs only bv narrow 
orifices, form a nearly closed sjstem, and M. Jourdain finds 
In this an explanation (different from that of Dugw) of the 
mechanism by which the tongne, become turgid, is protruded.— 
On a curious case of prefecundation observed in a Splonide, 
by M. Giard.—Contribution to a study of the Hagellata, by M. 
Katnstler. He has observed In Cryp'omnas ovata, Ehrbg,, 
transfer!-e striation of the two flagellums serving for locomotion; 
afco a group of long fine flagellums (hitherto unknown), which 
are also striated and serve for-prehension of food ; four layers in 
the body-wall, the outer one colourless, the others having 
chlorophyll (their structure is de- embed); a spacious stomach 
with a fort of vestibule (but no cesophagean lube), intestine, end 
anus; smell organisms therein, proving that Cryptomonas does 
not live on liquid food alone; a pore through which the con¬ 
tractile vesicle communicates with the exterior ; an organ which 
is prol ably a male apparatus, &c. He also describes the oculi- 
form point in Phaeus fiettroneefes, Dugsrd, which organ be 
deve)o|ed by cultivation in intense light. He considers the 
structure to prove its visual function l eyond a doubt.—On I he 
cause of immunity of adult* of the bovine species towards sym¬ 
ptomatic or bacterian charbon in localities where this malady is 
prevalent, by MM. Arloing, Cornevin, and Thomas Most of 
the young animals in an infected district are -pontanecusly 
inoculated with various quantities of the virus, and while those 
receiving much take the disease in fatal form, those receiving 
little have a mild attack, sufficient to insure future in munity. 
M. Bouley remarked on the bearing of hereditary influences, 
and M. I’asteur on the error of suj posing that young animals 
had a greater aptitude to receive contagion. 

Octoler 24. M. Wurtz in the chair.—The following papers 
were readDetonation of acetylene, cyanogen, ai d endo- 
thermal combinations in general, by M. Derthelot, Gases formed 
with absorption of heat (acetylene, &«.), which do not detonate 
under fimple heating, may be hrougbt to explosion through 
sudden shock (e.g. through fulminate of mercury); this sheck 
acts only on a certain layer of gaseous molecules, communicating 
enormous kinetic energy; the molecular edifice loses its relative 
stability and falls to pieces, and the initial energy is instantly 
increased by that corresponding to heat of decomj osition of the 
gas. Hence a new shock produced on the next layer, which 
causes the same decomposition, and so on, to total destruction 
of the system.—On a general determination of the tension and 
volume of saturated vapours, by M. Clausius.—On an apparatus 
for determining, without pain to the patient, the position of a 
projectile of lead or other metal in the human body, by Prof. 
Bell. This is a modification of Hughes’ induction-balance. One 
flat coil is superposed on another, so that the edge of the former 
is near the axis of the latter. One has thick wire, and is the 
primary circuit, the other has thin wire, and is the secondary. 
The two are dipped in paraffin and fixed in a wooden frame 
with handle. A vibratory current from a battery traverses the 
primary coil, and a telephone is put in circuit with the other. 
When the common part of the two coils comes near a metallic 
body silence gives place in the telephone to a sound which varies in 
intensity according to the nature and form of the body. It is found 
advantageous to insert in the two circuits two other coils similar 
to the first, but much smaller, and the common surface of which 
can be altered with a micrometric screw; also to insert an 
electrostatic capacity ia the primary.—On the parasitic nature 
of disorders arising from impaludism, by M. Levtn-on. The 
efficiency of sulphate of quinine os an antidote i*> thus accounted for 
(various parasitic elements in the blood are described).—Note 
on the qindity of waters of the I sire as regards the project of 
an irrigation-canal from the Rhone. Owing to the pretence 1 f 
salts or soda and magnesia in considerable quantity, the water of 
the Isire is absolutely unfit for irrigation,—On a configuration 
of fifteen circles, and on the linear congruences of circles in 
space, by M. Stephanos.- On the mathematical theory of the 
vibratory movement of bells, by M. Mathieu.— On the electro¬ 


lysis of water, by M. Tommaxi. A zinc-copper or riac-carboc 
element, immersed in dilute sulphuric acid, does not decompoue 
water, conformably to theory, if dm two electrodes are of 
platinum. For this deoompoeition to take place, the positive 
electn.de must be formed of a metal which, under influence of 
the voltaic current, can combine with the oxygen of the water.— 
On a proportion-compass {boustole de proportion) for measure¬ 
ment of resistances, by M. Carpenticr. Suppose on the ruriuoe 
of a sphere, tbe vertical diameter of which is taken as polar 
axis, two >imilar circuits along two meridians at right angles to 
each other. Currents along there- circuits affect a imall mag¬ 
netic needle hung at the centre of tbe sphere, which needle seta 
in 1 he direction of the rexultant of the two forces. This depends 
cn tbe ratio of the intensities, and this ratio of the strength of 
one component to that of the other is precisely measured by the 
trigonometric tangent of the angle formed by the resultant with 
the other component. For mew urement of resistances a current 
is made to divide betv een the circuits, and of course does so 
equally. Then the resistance to be mcaiured is added to one 
circuit, and the current then divides inversely as tbe resistances- 
Two ways are indicated of eliminating the influence of terrestrial 
magnetism.— On the variation of the annual number of thunder¬ 
storms at Rio de Janeiro, by M. Cruls. In the period 1851- 
1876 (during which the annual numler of thunderstorms ia 
found to vary between eleven and forty-nine), he makes out a 
close correspondence between the curve of storms and that of 
solar spots. A curve for Toronto shows the some thing, though 
less distinctly. M. Faye expressed a feeling of reserve as to this 
correspondence The period of spots could be reproduced in 
that of thunderstorms only if the spots sensibly affected the heat 
sent us by the sun; but no trace of on eleven-years’ period has 
Veen found in annual temperatures. The conclusion is that 
solar spots and our thunderstorms are not in the relation of 
cause and effect. The correspondence indicated by M. Cruls is 
not sufficient to prove the necessity of finding a connection 
between the two phenomena.—On a new hydrate of carbon, by 
M. Morelle. He calls it lergmite instead of bergenia, the name 
given (1850) by its discoverer, M. Gorrenu, who did not study it 
very folly. It is got from Siberian saxifrage. M. Morelle 
arrives at the formula C la (C,H # 0 1 ), (which corresponds to 7575 
per cent, of acetic acid). It is a pent&tomic alcohol, ranking 
with pinite and quercite.— On the comparative toxicity of 
different metals, by M. Richet. In-tend of injecting, he 
rendered the medium poisonous (t.p. the water for a fish). He 
named the limit of toxicity the quantity of poison per litre of 
water, allowing a fish to live more than forty-eight hours. Thus 
he -hows that there is no precise relation between the atomic 
weight, or the chemical function of a body, and Its toxical power. 
—Researches on the circulatory system of Spatattgms pmrpttrtma 
by M. Kiehler. 
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BALFOUR’S «COMPARATIVE EMBRYOLOGY ” 
A Treatise on Comparative Embryology. By Francis 
M, Balfour, LL.D., F.R.S., Fellow and Lecturer of 
Trinity College, Cambridge. VoL II. (London: 
Macmillan and Co., 1881.) 

M R. BALFCUR has brought out the second volume 
of his treatise with admirable punctuality, and 
zoologists will find it no less valuable than the first. In¬ 
deed it is in many ways more attractive than the earlier 
volume, on account of the fact that the developmental 
history of the Vertebrata is here dealt with, and has an 
interest for a large class of anatomists who are not ad¬ 
dicted to the study of other organisms. Moreover, in 
treating of the Vertebrata (or Chordata, as he prefers to 
call them when the group is so extended as to comprise 
the Ascidians) Mr. Balfour has introduced a very con¬ 
siderable amount of original matter. 

The structure of the Vertebrata is not only more com¬ 
plex than that of other animals, but it is also better 
known, and has been more minutely discussed by ana¬ 
tomists ; and similarly the development of various Verte¬ 
brate types has been more keenly scrutinised than that of 
other forms. Amphioxus, the lamprey, the salmon, the 
dog-fish, the frog, toad, and newt, the turtle and lizard, the 
common fowl, the guinea-pig, rabbit, bat, and even man, 
have formed the subjects of numerous memoirs devoted 
to one or other of their phases of development. This has 
' been going on for many years, in fact ever since Remak and 
Kfilliker laid the foundations of what may be called “ cel¬ 
lular embryology.” The chick, the frog, and the rabbit 
have during this period enjoyed the services of a class of 
workers differing from those who have studied other ani¬ 
mals. The latter have been naturalists interested in the 
study of embryology as throwing light on the affinities and 
origins of animal forms; the former have been distinctively 
medical men, who have sought in the minute study of the 
origin of the tissues of man and other Vertebrate animals 
indications which may be of service towards attaining the 
great desideratum of modem medicine, viz. a thorough 
knowledge of the physiology (i.e. the working of the me¬ 
chanism) of matt. Accordingly, from an early period the 
methods of the histological laboratory have been applied 
to the study of the Vertebmte embryo, and that by a large 
number of accomplished investigators, whilst it is only 
quite recently that the naturalists, as distinct from the 
medical men, have learnt to apply the same methods to 
the study of aU organisms. There is at the present moment 
a movement from both sides.and a fusion of the hitherto 
separate streams of “ zoological » and “ medical" embryo- 
logy, which is marked as an epoch in the history of 
science- by Mr. Balfour's treatise; 

The. medical histologist and pbjrMnlbgisf has learnt 
that if he would comprehend the process of the cleavage 
of the.egg and formation of the blastoderm and pri¬ 
mitive organs he must not confine himself, as hitherto, 
ta the felted area of comparison offered' by the chick, 
• thd fro® and the rabbit? he must male common 
xsrife tfiththe zoologist, and embrace the whole animal 
. Vat. xxv.—No. 6a8 


series in his view. He will, I cannot doubt, also soon 
openly acknowledge that the application of elaborate in¬ 
struments of measurement to the nerves and muscles of 
dogs, rabbits, and frogs has furnished what knowledge it 
can in reference to man, and that if physiology is to 
move out of a barren path the whole evolutional series 
connected with man—the lowest as well as the highest— 
must be made the subject of experiment. 

On the other side we find the field-naturalist—the lover 
of the forms and colours of animals—no longer content 
with a superficial study. To solve the problem which 
Mr. Darwin has succeeded in placing before him as the 
aim of his science, it is necessary that the minute struc¬ 
ture of all animals—their cellular anatomy and embryology 
—shall be as accurately known as is that of the rabbit 
and frog to physiologists. Accordingly it is becoming 
more and more usual to find naturalists trained in the 
histological methods originated by the medical physiolo¬ 
gists, and pursuing precisely the same inquiries as they 
do. 

Since the germ-layer theory was shown to apply not 
exclusively to the Vertebrata, but, in a modified form, to 
the whole animal kingdom, embryology has become one 
body of doctrine equally significant for the practical ends 
of the medical man and for the speculative conclusions of 
the philosopher and naturalist. This fact is abundantly 
evident from Mr. Balfour’s two volumes; in the earlier 
as in the present the chief aim is to trace the history of 
the units of structure known as cells from the parent egg¬ 
cell until the adult form is attained. The doctrine of 
cell-structure and that of evolution taken together serve 
to unite the interests of scattered and sometimes reci¬ 
procally contemptuous groups of scientific men -the 
physiologist and the naturalist will turn each with equal 
pleasure and profit to Mr. Balfour’s treatise. 

The embryology of the Chordata is first of all treated 
of, in the present volume, in zoological order. The 
terms Cepbalochorda (for Amphioxus), Urochorda (for 
the Tunicata), and Craniata, which were proposed as- 
divisions of Vertebrata in my “ Notes on Embryology 
and Classification," are used, with some modification, by 
Mr. Balfour. Instead of Craniata the term Vertebrata is 
used, whilst in place of Vertebrata as formerly applied, 
the term Chordata is used. This change is open to 
objection, chiefly on the ground that it is more convenient 
to retain so well-known a term as Vertebrata for the more 
important group, and'not to sink it in subordination to an 
unfamiliar term: also, as it seems to me, on the ground 
that the implication in both words “Chordata" and 
“ Vertebrata," as used by Mr. Balfour, is delusive. All 
animals with a “chorda” would not necessarily take their 
place in the group of pharyngo-branchiate Chordata pos¬ 
sessed of a tubular nervous axis and myelonic eyes, to 
which rather than Chordata the old name “ Vertebrate! * 
is appropriate—the Tunicates having been assimilated 
by the old-established group in the course of a natural 
process of the growth of knowledge. 

^he defence of the limitation of the term Vertebrata to 
the Craniate Vertebrates on the ground that they alone 
possess “vertebrae," raises the whole question* of what 
we^ye.to understand in the widest sense by the words 
“vertebras'”, and “vertebrate." It seem? to me to be 
^ difficult to construct a definition of either of these words 

c 
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which will apply to structures present in the Lampreys, 
Sturgeons, Chimera, and Dipnoi, and will not apply to struc¬ 
tures present in Ampbioxus. Gegenbaur’s conception of the 
inapplicability of the term Vertebrata to forms devoid of 
myotomes as are the Tunicata, is, it seems, more reason¬ 
able. But even this objection is removed by the fact 
that in the tail of some Ascidian larvae, and in Appendi- 
cularia, there are indications of segmentation of the 
muscular tissue. 

However that may be, Mr. Balfour’s account of the 
developmental phenomena exhibited by the various 
groups is of the greatest value, because it possesses 
three characteristics which also marked his first volume : 
it is complete as an epitome of all the very numerous and 
important contributions to the subject due to the Conti¬ 
nental and English embryologists who have written so 
abundantly of late years ; it contains a large amount of 
the authors original unpublished observations; and, lastly, 
it is no mere catalogue of the opinions of this and that 
authority, but is a critical treatise in which without arro¬ 
gance, but with argumentative skill, a definite view as to 
the significance of the phenomena described, even when 
these are obscure and difficult of interpretation, is put 
before the reader. This latter feature gives Mr. Balfour’s 
writings a special value, as pointing out lines of research 
for future observers. 

The chapter on the Elasmobranchii is chiefly based on 
the author’s original researches, which were published as 
a monograph. He has been extending his observations 
to the Cyclostoma and Ganoidci during the period in 
which he was also engaged in the preparation of the two 
volumes of the present treatise. Valuable original draw¬ 
ings (Figs. 38, 39, 40, 43, 45, 46 and 48) of sections of 
embryos of Petromyaon Plancri are given, and a cor¬ 
respondingly original account of the developmental 
history. Similarly the Ganoids, Accipenser, and Lepi- 
dosteus are illustrated by original drawings prepared from 
embryos supplied to Mr. Balfour by Prof. Salensky and 
Prof. Agassiz. In discussing the Amphibia much use 
has been made of the excellent figures given by Prof, 
Gdtte in his great work on the development of Bombi - 
nator igneus, but here again Mr. Balfour is able to rely 
upon original observations upon the newt, carried out in 
his own laboratory by Messrs. Scott and Osborn. 

The fact that Mr. Balfour does not give us in a precise 
form a history of the development of the common frog 
from stage to stage, is explained by the special nature 
of his treatise, which aims at putting forward the gene¬ 
ralisations of embryology and dealing with the develop¬ 
mental phenomena of the whole range of animal forms 
rather than providing the commencing student with a few 
selected examples of growth from the egg. Much is said 
about the common frog in the chapter on Amphibia, and 
from the general statements which it contains, In addition 
to the statements definitely relating to the frog, a nearly 
complete answer can be obtained to all questions which 
suggest themselves In relation to the main features of 
development in that animal. 

The Birds are treated next in order after the chapter 
on Amphibia, and necessarily the common fowl—on 
which Mr. Balfour published some years since, in con¬ 
junction with Dr. Foster, a separate work designed for 
the use of junior students—is the source from the study of 


which his facts are derived. In this chapter, and in that 
on the Mammals, Mr, Balfour discusses the views of 
Kdlliker as to the origin of the mesoblast from the epi- 
blast of the primitive streak, and other interesting points 
raised, since his earlier work, by the observations of 
Braun on parrots and ducks, and of Gasser on geese. 

The chapter on Reptilia is remarkably short, owing to 
the fact that very few observations have been made on 
members of this class, and that in many important points 
they agree with birds. Original drawings relating to 
Lacerta muralis and Chetone rnidas illustrate this section. 

In dealing with the Mammalia Mr. Balfour has to 
depend chiefly upon the recent researches of Ed. van 
Beneden and of Kdlliker, and his critical power and fair 
dealing is shown in the way in which he treats the points 
of disagreement between those two admirable investigators. 
The main outlines of our knowledge of the later develop¬ 
ment of the Mammalian embryo and its foetal appendages 
were laid down many years ago by Bischoff and by Kolti- 
ker ; but Mr. Balfour has given a particularly interesting 
account of the various modifications of the structure of 
the placenta presented by different mammals, illustrating 
his statement with woodcuts from the works of Prof. 
Huxley and Prof. Turner. With regard to the evolution 
of the placenta and the phyletic connection of the several 
forms seen in different recent Mammalia, he has some 
important original suggestions to offer. 

It is impossible to give any idea, in a review such as 
this, of the abundance of facts and the thoroughness of 
treatment to be met with in the portion of Mr. Balfour’s 
book which we have just noticed. It deals with the groups 
of Vertebrata one by one, and with the hundreds of ques¬ 
tions which the greater or less knowledge of the particular 
group so far in the possession of embryologists, brings 
into existence in endless variety. The general results of 
such a method of exposition cannot be summarised in a 
review. 

But such summarising has been to a very considerable 
extent carried out by Mr. Balfour himself in the latter 
two-thirds of the present volume* which will be found the 
most readable, and in some respects the most important, 
part of the whole work. We have a chapter on the com¬ 
parison of the formation of the germinal layers and of 
the early stages in the development of Vertebrates, one on 
the ancestral form of the Chordata, and one treating of 
the mode of origin and homologies of the germinal layers 
in animals generally and of larval forms, tbeir nature* 
origin, and affinities. To these chapters succeed twelve 
entitled “Organogeny,” which actually constitute a 
treatise on comparative anatomy, based upon embryo* 
logical data, under the headings (t) epidermis and de¬ 
rivatives ; (2) nervous system 5 (3) organs of vision ; (4) 
auditory organs, olfactory organs, and sense orgaps of 
the lateral line j (5) the notochord, the vertebral column, 
the ribs, and tbe sternum; (6) the skull; (7) pectoral and 
pelvic girdles'and the skeleton of the limbs; (8) tbe body 
cavity, the vascular system, and the vascular glands; 
(9) the muscular system; (10) excretory organs; (n) 
generative organs and genital duets ; (12) the alimentary 
canal and its appendages in the Chordata. 

In these chapters many of the facts which have been 
previously detailed in that part of the work devoted to tbe 
treatment of group after group ate again brought forward 
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and looked at from a new point of view in relation to the 
doctrine of evolution, and facts which did not find their way 
into the earlier portion of the work receive consideration. 
Especially in the chapters on organogeny we find the ques¬ 
tions connected With the probable first origin and later 
modifications of the nervous system and of the ^organs of 
special sense dealt with so as to supplement the earlier zoo¬ 
logical chapters. It is not possible to single out for special 
notice any one of the discussions which may thus be said to 
sum up and give-the general results of Mr. Balfour’s work. 
But among the more interesting, as dealing with burning 
questions, are those relating to the origin of the limbs of 
fishes (based upon the author’s recent investigations), and 
the nature of the excretory organs found in the different 
groups of the animal kingdom. In reference to the latter 
point Mr. Balfour commences his discussion with a remark 
which may be taken as an example of the judicial style in 
which he handles such problems. He says, “ although 
there is not a little to be said for holding all these organs 
to be derived from some common prototype, the attempt 
to establish definite homologies between them is beset 
with very great difficulties. 1 ’ 

The present volume is illustrated by about four hundred 
woodcuts, and consists of more than six hundred pages of 
royal octavo size. The first volume was of very nearly the 
same size, and as copiously illustrated. Together they 
form a contribution to that science of Biology which our 
countryman, Charles Darwin, has refounded and reformed, 
of which English men of science may feel justly proud. 
No work of the kind exists in any foreign tongue, and 
probably no such work would have been undertaken had 
not Mr. Balfour given himself to the task. Translations 
of Mr. Balfour’s book are at this moment in course of 
publication both in Germany and in France. The 
thoroughness with which he has carried out the revision 
and incorporation of a few more than a thousand scattered 
memoirs by contemporary writers, and the excellence of 
his critical remarks and original observations and draw- 
ings, are all the more remarkable when it is remembered 
that only three, years have passed since the work was 
commenced, and that during that time Mr. Balfour has 
been actively engaged in lecturing and teaching in his 
laboratory at Cambridge, has published several original 
memoirs himself, and has superintended the production of 
as many more by his pupils. 

The University of Glasgow has recently recognised 
the importance of Mr. Balfour's labours iu embryology by 
conferring upon him the degree of LL.D. honoris causd. 

Cambridge men, and all who hope for the restoration of 
the English Universities to their legitimate place in the 
academic sisterhood of Europe, must fed proud of Mr. 
Balfour and the steadily working school of biologists 
which has risen around the Trinity Prelector on the 
banks of the Cam. The Cambridge biologists are now a 
power in the scientific progress of the country, and it is 
front Cambridge that the new men come to fill positions 
as teachers of biological science in the colleges of Man¬ 
chester, Birmingham, Dublin, Eton, and elsewhere. Few 
persons, however, know the smallness of the share which 
the University of Cambridge, as such, has had in this 
admirable development, and how necessary it is, if the 
present condition of activity is to continue Within its 
boundaries, that adequate arrangements shall be made 


in permanence for the maintenance of the laboratories 
and for the salaries of those who are at present gaining 
honour for the University without receiving from it any 
return. E. Ray Lankester 


PRIMITIVE INDUSTRY 
Primitive Industry, or, Illustrations of the Handiwork 
in Stone, Bone , and Clay of the Native Races of the 
Northern Atlantic Seaboard of America, By Charles 
C. Abbott, M.D. (Salem, Mass.: George A. Bates, 
1881.) 

HIS work is a valuable contribution to our knowledge 
of American archaeology. Dr. Abbott describes 
successively the principal types of stone, bone, and bronze 
antiquities, especially those of New Jersey. The work is 
illustrated by more than 400 woodcuts, and is divided into 
33 chapters devoted to “ Stone Axes; Celts ; Chisels and 
Gouges; Grooved Hammers; Semilunar Knives; Chipped 
Flint [Knives; Drills; Awls or Perforators; Scrapers; 
Slick Stones and (Sinew Dressers ; Mortars and Pestles; 
Pottery; Sheatite Food-Vessels; Pitted Stones; Chipped 
Flint Implements; Bone Implements; Agricultural Im¬ 
plements ; Plummets; Net-sinkers; Spear-points and 
Arrow-heads; Flint Daggers; Grooved Stone Club- 
heads ; Pipes ; Discoidal Stones; Inscribed Stones; 
Ceremonial Objects; Bird-shaped Stones; Gorgets; 
Totems; Pendants and Trinkets; Copper Implements; 
Hand-hammers and Rubbing-stones; Shell Heaps; Flint 
Chips; Palaeolithic Implements; the Antiquity and 
Origin of the Trenton Gravels.” 

The number of stone implements which have rewarded 
Dr. Abbott’s industrious search is really surprising. In 
New Jersey alone he has amassed no less than 20,000 
specimens. 

“From the great number of stone axes,” he says 
“ already gathered, and that remain to be gathered, from 
the area of the State of New Jersey, it is clear that this 
form of weapon or implement, as the case may be, was 
in constant and universal use among the Delaware In¬ 
dians. In some localities, of several square miles in 
extent, there have been found from three to five axes in 
every ore hundred acres, and still others are occasionally 
brought to light by the plough. Allowing but one-half 
the smaller number to have been left lying in every one 
hundred acres of the State’s area, when abandoned by the 
Indians, there would remain, for the benefit of arcbaolo- 
ists, the enormous number of one hundred and twenty- 
ve thousand stone axes.” 

Considering the great abundance of stone implements, 
the rarity of typical scrapers in the United States is an 
interesting fact. No doubt many of the stone imple¬ 
ments were used as scrapers, but I have hardly seen any 
specimens from Eastern America of the true typical 
North European and Eskimo form. Some of those 
figured by Dr. Abbott, though they may have served as 
scrapers, certainly [are not of this type; and although 
others may be so, for instance that represented by Fig. 
107, p, 124, it is difficult to speak positively, because Dr. 
Abbott does not give sections of the implements, so that 
in many cases their true form Is doubtful We would 
suggest to him to supply this omission in subsequent 
edition* Of Ms work. 

Perhaps the most characteristic of. Americatftypcs are 
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the “spades'* or "hoes,** "oval plates of flint flat on one I this earlier race he especially ascribes the fmjftements 


side and slightly convex on the other, the outline being 
chipped to a sharp edge.” These differ principally from 
the European implements, -which most nearly approach 
them, in their greater thinness. It is possible that they 
may have been used for agricultural purposes, and some 
bear traces of use, such as digging in sandy soil would 
produce. 

Fragments of pottery are very abundant in New Jersey, 
but “ unbroken articles of earthenware are rarely met 
with." 

** A large portion of the pottery made by the Indians, 
however, was not made from pure day just as it came 
from the bed, but the clay-earths that overlie the others 
were utilised and made available by mixing with them 
quartz granules and pounded shell. Much of the pure 
day, which in many places was accessible, would need 
far more manipulation than the Indian potters would care 
to give it, and as the mixture of day and shell was 
simpler and would meet all their requirements, it was, 
very naturally, moat frequently used. They nevertheless 
possessed the knowledge of successfully working in pure 
clay, as sherds are found so made, and their well-formed 
day smoking pipes are a further proof of the fact." 

The forms are generally simple, and the ornamentation 
rude. The patterns are almost, if not quite, invariably 
geometrical; and generally made either with a pointed 
stick or bone, with the thumb-nail, with a twisted cord, or 
by covering the vessel, of course when soft, with coarse 
cloth. 

Copper implements arc comparatively rare, and Dr. 
Abbott is disposed to think that they— 

“Were never designed far use as weapons or imple¬ 
ments, but were intended for display upon special 
occasions, as for instance in their various dances, when 
much ceremony was observed, and various objects were 
displayed that at other times remained hidden in the 
custody of their fortunate owners, or of the appointed 
keepers, if tribal property.” 

He is dearly of opinion that they were merely ham¬ 
mered into form and never cast. They are always of 
very simple form. 

As already mentioned, in one county of New Jersey 
alone Dr. Abbott has gathered no less than 20,000 stone 
implements. No one implement or pattern is peculiar to 
anyone district, though certain forms abound in particular 
localities. 

“Although in no instance has any one pattern of 
arrow-head been found so characteristic of a given 
locality as are the argillite fish-spears of the alluvial 
deposits along the river, it has frequently been observed 
by collectors that some particular form occurred in con¬ 
siderable numbers in a locality of very limited area, as a 
field or other small plot of ground. In my own collecting 
tours 1 have frequently noticed this, and can recall now 
certain fields that appeared to have only leaf-shaped 
arrow-heads, and others where the triangular pattern was 
alone met with. Even this is noticeable with other farms 
of chipped implements, and local collectors'report fields, 
■or other spots of a few acres, where only scrapers ate 
found. This localising of certain forms has been so fre¬ 
quently noticed that it cannot be considered as a mere 
chance occurrence, yet it is scarcely susceptible of any 
rational explanation/* 

Dr. Abbott is of opinion that the Eskimo occupied New 
Jersey long before the. advent of the Red Indian. To 


made of argillite, which he regards as much older than 
the rest. Altogether he has found 4400 implements of 
this material, 233 being well-made drills or perforators 
and scrapers, the others spear-points, fishing-spears, 
arrow-heads, and knife-tike implements. They are alto¬ 
gether ruder than the implements of flint and other 
materials, but 

“ Although it is true of these implements that they are 
of more primitive forms, and therefore probably older 
than the objects made of quartz and jasper, the argument 
docs not rest so much upon this greater simplicity, as 
upon their decomposed condition, their occurrenoe at 
greater depths in the undisturbed soil, the greater adapta¬ 
bility of the spears for fishing purposes, and the absence 
of all indications in the deeper soils, of the utilisation of 
the minerals habitually used by the later Indians.** 

“ For these reasons,” he continues (p. 463),“ it h claimed 
that we find sufficient evidence in them of a pre-Indian 
people—believed to be the Eskimo—-who, it is further 
claimed, are the direct descendants of that still older 
race, the fabricators of the Palaeolithic implements of the 
River Drift.” 

To many minds the most interesting question raised 
by Dr. Abbott’s work will be the evidence as to the 
antiquity of man in America. Certainly some of the im¬ 
plements which he has discovered seem to belong to 
paleolithic types. In some cases he assures us they have 
been found in association with remains of the mastodon, 
and he m satisfied that those found in the Trenton gravels 
must be coeval with the gravels themselves. 

The work concludes with a memoir by Prof. Henry 
Carvill Lewis on the Antiquity and Origin of the Trenton 
Gravel Beds. Prof. Cook is of opinion that they are of 
glacial origin, and derived from floods caused by the 
melting of a great continental ice-sheet. Prof. Lewis, on 
the contrary, maintains that they are post-glacial—-in fact, 
a true river gravel of comparatively rerent age. It cannot, 
he maintains, be assigned to the glacial epoch, except by 
assuming that there have been no river gravels deposited 
since that time, an assumption which he regards as quite 
untenable. On the whole, he concludes that there is no 
evidence which would render it necessary to assign to 
those gravels, or of course to the implements found in 
them, an antiquity of more than 10,000 years. 


SACRED MYTHS OF POLYNESIA 
\ Die heiHge Sage tier Polynesier— Ktsmogmi* tend 
Theogtmie. Von Adolf Bastian. (Leipzig 1 : Brock- 
haus, 1881.) 

ROF. BASTIAN, on a late journey made to enrich 
the Ethnological Museum of Berlin, stayed a short 
time in New Zealand and the Sandwich Islands, and 
there gathered-some interesting information as to native 
tradition s, some not yet published, and some which have 
been neglected Of ever met with) by European students. 
The documents now printed in a small vbltmre all 
strengthen the opinion which has for years been gaining 
ground among anthropologists as to the civilisation Of -(be 
Polynesians. It is true that they wren found hi Capt. 
Cook's time living in a barbaric state, and their scanty 
clothing and want of metals led superficial observers even 
to class them as savages. But their beliefs and customs 
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show pfoin traces of descent from ancestors who in some 
way shared the higher culture of Asiatic nations, At 
Wellington Prof. Bastian found Mr. John White, who, as 
a skilled translator of Maori, worked for Sir George Grey 
in bringing out the “ Polynesian Mythology,” and. has 
been engaged in the study of native lore ever since. He 
is about to publish the results of his long study with the 
aid of the Colonial Government, and wc have here as a 
specimen one of those mystic Maori cosmogonies which 
make us fancy we are hearing some Buddhist or Gnostic 
philosopher pour out his dreamy metaphysics about the 
origin of things. Out of the Primal Night, says the Maoii 
poet, there divided itself Nothing, then came Darkness, 
then Seeking, and Following, and then such stages as 
Conception of Thought, Spirit Life, Desire, Coming 
into Form, Breath of Life, Space. All this is of a piece 
with the native Polynesian poetry in Taylor’s “ New Zea¬ 
land” and that lately published by Judge Fornander in 
Hawaii. The poem that begins with the time when there 
was no voice nor sound, no day nor night, may remind 
us of the famous hymn of the Rig Veda that begins “ Nor 
aught nor naught existed." We find here the well-known 
chant of Taaroa, how in the emptiness of space, when 
there was no earth nor sky nor sea, Taaroa passing into 
new forms became the foundation of the rocks and the 
sand of the sea, and the land of Hawaii was bom as his 
shell. Prof. Bastian well compares this with the Scan¬ 
dinavian poem in the Edda, how there was no sand nor 
sea nor salt waves, no earth nor sky above, till Boi’s 
sons made the mighty Midgard—earth. He points out, 
as ho has already done, the curious likeness between 
the Scandinavian story of the fishing up of the mon¬ 
strous Midgard-snake, and the South Sea Island tale of 
Maui fishing up the island of New Zealand. Not less 
striking is such an analogy as the Polynesian Taaroa 
mating with his own energy in female form, like a Hindu 
god with his Sakti. The author may well ask, arc these 
people, with such far echoes of Orphic, Chaldean, Bud¬ 
dhist philosophy, the simple playful children of nature on 
whom we look down as representing the lowest rungs in 
the ladder of development? In Hawaii the German an¬ 
thropologist learnt much from King Kalakaua, who is 
thoroughly initiated in the religious ideas of his royal 
predecessors, who used to have the eyes of their enemies 
offered them by the high priest in the stone bowl 
which his majesty still keeps as a curiosity. Out 
of the royal library he produced a MS. temple-chant, 
written ubout the beginning of this century, containing a 
cosmogony, of which Prof. Bastian reproduces as much 
as he had time to have translated. It has real poetry in 
it, and as a piece of child-like philosophy it is not without 
interest in its enumeration of the orders of beings the 
grubs and worms, the sea-eggs and mussels, the seaweed 
in the ocean watched by the grass on land, the cranes 
and the gulls at sea watched by the hawks on land, and so 
on with trees and other creatures, till at last the gods 
borne into being, and man rises put of the night. Fpr a 
specimen of barbaric science may te mentioned the Maori 
myth told to the author by Mr. Davis, how the Moon 
arose out of the ocean, and still keeps the traces of this 
marine origin. In its phases, which follow the ebb and low 
oTthatide,. 


LETTERS TO THE EDITOR 

[Tht Editor don not Hold himself responsiblefor opinions expressed 
by his torrespondmts. Neither fan he undertake to return, 
or to correspond -with the writers of, rejected manuscripts., 
No notice is taken of anonymous communications. 

[ The Editor urgently requests correspondents to keep their letters 
as short as possible. Hie pressure on his space is so great 
that it is impossible otherwise to ensure the appearance ev n 
of communications containing interesting and novel facts. 1 

The Struggle of Parte in the Organism 

Although I agree with the Duke of Argyll that ihe t age-1 f 
Na.iurk are not adapted Lo a dUcu-sion on the gencial quu-riun 
of Theism, the lcltu-> which you tins week pubh-h leave me no 
alternative but that of entcn) g upon the subject, so far at 
lcvt as it seems de-iiable that 1 -hould now express m) indi¬ 
vidual opinion on the points which your correspondents hive 
raised. 

My vtatem*. nt of w h.it T c nceive to be the position i f the 
natter may best be renducd by answering first the que tions 
which are put to me by Dr. Carpenter. lie desires me to 
explain the “ precise -erne" which I attach to the phra-e, M a 
general law whose operation ts ptesumably com, etent to produce 
any set of phenomena,” and proceeds in a most terse and likid 
manner to ex| ound the well-known and unquestionable tiuth 
that “in the p.ttely sncnfi/'i sense a ‘law of nature’ i. nothing 
moic than a general expics ion of a certain -et of uniformities 
which the intellect of man discerns in the -unounding univer e,” 
&c, This I- the only seme in which I have intended to use the 
term, and if my meaning has lieen obscured by speal mg of a 
general law “ ptoducing" any set of phenomena, it is only 
becau e the idea of “a law of nature” as “any kind of emuhe 
agency,” oi indeed anything oilier than “ a generalised c>q re u n 
ol facts,” was^ofm from my mind that I perhaps to> re dily 
employed a convenient, though n etaj hcrical, 1 mode of cxpie -ion 
—just as one speak-- of the sun rising, Sic. In speaking then of 
Natural Selection a, " competent to produce" certain pi enomena 
I only meant that, ^ven a citUin set of activities and conduit ns. 
-nppo'cd to be unifi im, and llic phenomena in question would 
occur, whether or not these nUiiitic^ and conditions are ta! un 
to be due to a disposing mind. So far, therefore, am I from 
maintaining " that there is anytho g m the lato of Natural Selec¬ 
tion that places it m a different caU-guy frim every other,” that 
my whole contention is exactly the itverse—namely, that the law 
of natural selection stands to certain observed j henen tna of 
biology in just the *-anic logical relation as, for instance, the taw 
of gravitation stands to certain obsei ved phcuon.cn 11 f asti ont my. 
Indeed, it is just became I hold the laws of evolution to l»o so 
precisely identical m logical status with nil other *o-calkd laws 
of nature, that 1 see no better evidence of Design in “thr 
adapted structures” of "the Human Hand” than I do in he 
adaptation, say, of a river to (he led which it has Itself been the 
means of excavating," In loth eve. I believe that jhys-cal 
causes have been at woih (whether ui not there have been n eta- 
phy ical cait'Cs of a mental nature behind them), with the 
difference only that the one >.<.( aie more cemplex and less 
obvious than the other. But in each ca c alike, if iJic physical 
causes are deemed adequate to furnvli a scientific explanation 
of the effects ihere is no re 1 u ual effect to be carried over for 
explanation by any » etaphy ical ihtory of Design. Design, of 
c urse, there may be in both cases ; I only maintain that if the 
laws of evolutu n are conceded to stand to the i tructuic of _n 
orgnnism in the same logical relation as certain other natural 
laws stand lo the stiucture of a rivei’s bed, then, ex hvfothrst, 
the one set of adaptations constitutes uo evidence of Design, 
different in kind from that furnished by the other. 

This appears to be (he point where my opinion has had the 
mi-fortune to be found at variance with that of the Duke of 
Argyll. For in his last letter he <-ays that “there are in nature 
a few [? many, vide infra] cases of apj arent adaptations and of 

, 1 le " metaphorical ” as investing a natural " law ” with the significa¬ 
tion of a natural " cause.” A law of nature I take to mean a general pro. 
position or formula whlofc expresses the observed operation cf certain physical 
cause*, whether or not these are known. 1 here fere, although It is, strictly 
speaking, incoiject to lay that “ natural selection b a law competent to 
produce adaptations in using such a form of expression one may he under¬ 
stood to mean " the sundry physical causes, whose Joint operation is fa raw- 
Ifttadhr the law of natural selection, are competent to psoduce,” fte. 

» Ttbb djusiratien is borrowed from Ur. Wallace, who, la has “.Natufa) 
Selection, elaborates it very instructively. . 


Edward. B* Tylor 
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orderly arrangements of a very aimple kind which do not neces¬ 
sarily suggest Mental Purpose. They may be the effect of what 
we call accident, or of the action of elementary laws under no 
guidance or direction. Inorganic phenomena furnish many ex¬ 
amples of such arrangements," &c., the argument proceeding 
to the conclusion that “the writers of the last generation were 
perfectly right in resting the general Argument from Design on 
the separate instances of adaptation in which the mark of Mind 
Is most signal and conspicuous"—i.r. In organic structures. 
Now until it is shown wherein we are justified in classifying 
natural laws under two such categories as “ elementary laws 
under no guidance or direction," and laws whose ' 1 action " gives 
rise to “ separate pieces of evidence pointing to the operations 
of special design ’ —until this is shown I mmt remain of the 
opinion that “Mr. Darwin's theory of Natural Selection" 
does “touch this argument" of scientific teleology. The dis¬ 
tinction between two such sets of general laws is clearly not one 
that can be recognised by science, and if it is conceded that the 
theory of Natural Selection is competent to explain the proxi¬ 
mate or physical causation cf “ structural adaptations," we have 
no more right to refer the latter to ultimate or metaphysical 
causes than we have so to refer " orderly arrangements of a very 
simple kind which do not necessarily suggest Mental Purpose/' 
For if this concession is made it means that the one set 
of causes differs from the other only, as I have said, in 
being somewhat more complex in character and less obvious in 
operation. 

Again, the Duke of Argyll says he is “not able to accent" 
the distinction which 1 drew between scientific and metaphysical 
teleology. The distinction nevertheless remains, and it seems 
to me so obvious that I must suppose the Duke has in some way 
failed to appreciate my meaning. However he says, “The 
fundamental proposition of all arguments from Design is simply 
this: that the exquisite adaptations to special ends which are 
conspicuous in organic nature are, an! can only be, the work of 
physical forces when these are under the combination and direc¬ 
tion and control of Mind.” But this is not “the teaching of the 
great masters" whom Dr. Carpenter names in his letter. 1 To 
some of them, at any rate, such a needless restriction of the 
argument to special adaptations in "organic nature" seemed 
unwarrantable, and since Mr. Darwin has shown how these 
special adaptations may be proximately explained by the opera¬ 
tion of certain physical causes, the tide of theistic opinion has 
more than ever turned towards a still more “ fundamental propo¬ 
sition " of the argument from Design, viz. that the harmonious 
uniformity of Nature as a whole demands some one co-ordinating 
principle as its explanation. And when from this proposition it 
is argued that the principle in question must be of a psychical 
character, the argument belongs to the province of what I have 
called metaphysical teleology. This, indeed, is merely the 
"Cosmo-thcology ” of Baden-Powell, who saw very clearly the 
distinction which I have endeavoured to present, and while 
inveighing more heartily than I have done against “ the narrow 
and unworthy form in which the reasoning has been too often 
conducted," maintained that the “fundamental proposition," 
"the very essence of the whole argument, is the invariable 
preservation of the principle of order, Stc. 

. Lastly, I do not understand the Duke where he says that I am 
much mistaken if I “suppose that the present generation is 
satisfied with the purely materialistic explanations of adapted 
structures which are erroneously supposed to be the final result 
of Mr. Darwin’s theory." I have not snid anything to imply 
that I supposed these explanations to be “purely materialistic/’ 
As a matter of individual opinion I do not think that in them¬ 
selves they are. I see plainly enough that they have reduced 
the “exquisite adaptations conspicuous in organic nature ’’ to the 
same general category of physical causation as all other pheno¬ 
mena in the physical universe; but for this very reason, if for 
no other, I should fall to see that they can be “ purely material¬ 
istic” in the sense of touching the transcendental or extra- 
scientific question of Theism. 

Having thus stated my views at some length, I shall take no 
further put in this correspondence, unless it should appear that 
some further explanation is desirable. 

George J. Romanes 

* Eu«pt, perhaps, Mill, who thought highly of this form of teleology. 
But he also thotignt that if Mr. Damn's ‘ 1 remarkable speculation " should 
be established as a truth of science, It would seriously "touch ” the argu¬ 
ment. as showing that " creative forethought is not absolutely the only link 
by widditlM origin of the i wonderful mechanism of the ays may be con- 
wct*d with tin fact of light, «f ■ 


Prof. Stokea’a Lectures on Solar Physics 
The subject of these lectures (Nature, vol. xxiv. pp, 593, 
613) related primarily to the sun, and I was concerned with certain 
magnetic or electrical phenomena which are observed at the 
earth’s surface only in so far as they related to the elucidation of 
the phyxics of the sun. Accordingly these collateral subjects 
were treated only very briefly, and I did not attempt to give 
anything like a history of the discoveries which have been made 
in them, even os regards the portions which bear more imme¬ 
diately on the physics of the sun. Indeed in many cases I 
designedly refrained From mentioning names, lest the hearers 
should suppose that I was giving a history of the subject, and 
those whose names might not appear in the very imperfect notice 
which it would have been should feel aggrieved. When a phe¬ 
nomenon was well known I generally contented myself with 
referring to it as such. Thus, for example, in alluding to earth- 
currents I spoke of them as what the progress of telegraphy hod 
made us “ familiarly acquainted with ”; I said nothing about 
their discovery by Mr. Barlow, as described in his important 
paper published in the Philosophical Transactions for 1849, 
though it was a paper I had studied in connection with the 
lectures. I hope this example may suffice to prevent any one 
whose name does not appear from feeling annoyed at the omis¬ 
sion, and to prevent the readers of Nature from taking my 
lectures for what they were not intended to be, namely, a com¬ 
plete history of the subject. I take this opportunity of referring 
to one passage in my second lecture (Nature, p. 415, a little 
above the figure), where 1 say “ we might not have tension 
enough to produce such a discharge [i.c. a flash of lightning], 
the resistance to the passage of electricity from one portion of 
the air to another, which at any rate would be comparatively 
dry compared with what we have in warm latitudes, would pre¬ 
vent it by itself alone.” These words, without actually assert¬ 
ing, seem to imply that the resistance to such a discharge through 
moist air would be less than through dry. My attention has 
been called by a friend to the fact that it has been found by 
experiment that moist air insulates as well as dry. I have not 
met with experiments tending to show whether the resistance to 
a disruptive discharge is the same or not in the two. Be that oa 
it may, it does not affect what follows ; for we know as a fact 
that thunderstorms are absent in high latitudes. 

Cambridge, November 8 G. G, STOKES 


The Society of Arts Patent Bill 

It appears that “the draft of a Bill for the Amendment of the 
Talent Laws has been prepared by a committee of the Society 
of Arts, and is published by the Council of that Society for 
consideration.” 

From the printed bill so prepared and published the following 
extracts are made:— 

Extract from the Proposed Patents for Inventions Bill. 

Section 3. “An invention is deemed new for the purposes of 
this act if it has not been published or publicly used in the United 
Kingdom, the Channel Islands, or the Isle of Man within the 
thirty years immediately preceding the date of the application of 
a patent for it. 

“ e. A patent may be granted under this act for:— 

" (a) Any manufacture or any product not being a natural 
product; 

“(£) Any machine, or any means of producing any manufac¬ 
ture, product, or result; 

“ (<r) Any process or method of producing any manufacture, 
product, or result ; 

“ (d) Any part of a machine, means, process, or method of 
producing any manufacture, product, or result 

" 8 , Commissioners of Patents and Examiners. 

“(1) There shall be a Board of Commissioners of Patents for 
Inventions, In this ad referred to os the commissioners 

“ (a) At any time after the passing of this act Her Majesty mar, 
by warrant under the Sign Manual, appoint three persons to DC 
commissioners, of whom one shall be experienced in engineer¬ 
ing, one shall be experienced in chemistry, and one shall he 
experienced in the law. 

“ 9,—(i) The commissioners from time to time after the 
passing of this act, subject to the approval of the Treasury, 
appoint such persons qualified by knowledge of manufactures or 
science or arts, as they see fit, to be Examiners of Patents* 
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*' Infringement of Talents, 

“57. An action or other proceeding Tor infringement of a 
patent shall not after the commencement of this act he com¬ 
menced in any of Her Majesty's Courts of Justice in England. 

44 58. For the purposes of this act a person is deemed to 
infringe a patent ir he copies altogether or in part the invention 
of a patentee with the view of effecting the same or a like 
object, and fails to establish any of the pleas allowed by this 
act in a proceeding for infringement. 

" 59-—(1) A patentee may complain of any infringement of 
his patent to the commissioners. 

*• (a) The complaint shall be heard and determined by the 
commissioner (other than the legal commissioner) w ho is best 
acquainted with the subject-matter of the complaint, assisted 
by a legal assessor to be appointed for the purpose by the 
commissioners. 

14 (3) An appeal shall lie from the decision of the tribunal thus 
constituted to tne three commissioners, who shall hear the com¬ 
plaint de now, and their decision shall be final. 

44 {4) The commissioner or commissioners sitting to hear any 
complaint may decide all questions of law and fact, &c. 

" 60. The pleas allowed by this act in a proceeding under this 
Act for infringement of a patent are— 

44 That the particular matters alleged to be infringed do not 
show sufficient invention to justify the grant of a patent, or are 
not new within the meaning of this act; 

“ That the patentee is not the :rue inventor of the invention, 
or of so much of it as is alleged to be infringed; 

44 That the matters complained of do not amount to infringe¬ 
ment; 

44 That the claim of the patentee as respects the matters com- 
plained of is not stated with sufficient clearness ; 

11 That the specification is, as respects the matters complained 
of, incomplete or misleading ; 

“That the patentee, as respects any matter complained of, 
withheld that which he knew to be a better description than 
that given in the specification," 


In commenting upon the above extracts it mny be remarked 
that one main object of this bill appears to be to raise “experts ” 
to the dignity and duties of the judicial bench. It is some¬ 
thing quite new in the legal history of this country to make a 
man a judge because he has been frequently examined in court 
as a witness, and has shown considerable skill in baffling a 
hostile counsel. 

The originality of such a proposal cannot be disputed, and 
accordingly the advocates of the present bill are justified in 
stating that it “provides for the trial of patent cases in an 
entirely new manner." What that manner is will be understood 
by referring to some clauses in the bill, the provisions of which 
are admirably non-lcgal in thrir phraseology. 

By Section 57, “ An action or other proceeding for infringe¬ 
ment of a patent shall not, after the commencement of this ncr, 
be commenced ” (in the only place where it can be brought, viz.) 
" to any of Her Majesty’s courts of justice in England. 

By Section 59, “ A patentee may complain of any infringe¬ 
ment of his patent to the commissioners.” 

Who then are to be the commissioners who ore to stand in 
the place of the Lord Chancellor, the Master of the Rolls, and 
the law officers of the Crown, and who are to assume the 
functions of Judges of the High Court in ruthless disregard of 
the operation of the existing law ? 

By Section 8 they are to m three persons, “of whom one shall 
be experienced in engineering, one shall be experienced in 
chemistry, and one shall be experienced in the law." That is to 
sayj, they shall consist of two experts and a barrister. 

To them the trial of all actions for the infringement of patents 
» to be relegated, but the proceeding is not to be called an 
action, it is to be “a complaint," and pleas only are to be raised 
by the defendant It is here that the reformers, assisted by their 
banister, show a wonderful capacity for (^integrating the tew of 

**They begin by defining the subject matter of a patent. This 

E aa opportunity for a display of strength, and they oom- 
tiy remark that 44 at present the ancient definition of the 
1 of Monopolies to to force, but, is a matter of fact, the 
que stion of subject matter depends wholly on the decision of the 

Tbto to tne, for we have from the period of Janies I., and 


especially since the invention of the steam-engine, a series of 
judgments which have enunciated with remarkable clearness and 
force the principles which should guide the courts in dealing with 
any future patent wherein it may be diubtful whether or not the 
thing patented is the proper subject for a patent right. 

but instead of deciding any new case upon principle, onr 
reformers give us a definition, or rather they give four defini¬ 
tions, the third of which is large enough to sw allow all the rest, 
and would probably satisfy the most ardent inventor. 

Hereafter the subject of a patent shall be 

44 Any method of producing any mult." 

^ In spite of the protection afforded by the able Commis- 
, sioners and their far-reaching staff of examiners, it may be 
I doubted whether the public will feel quite safe in allowing 
monopolies to grow under the light of this definition. It may 
seem perhaps a little too general, it may include a few things 
more than the reformers have dreamed of. 

Next, as to priority of invention:— 

According to the Statute of Monopolies, patents may be 
granted for fourteen years for the “sole working or making of 
any manner of new manufacture within the realm to the true and 
first inventor and inventors of such manufactures which others at 
the time of making such letters patent shall not use,” &c. 

Hitherto a patentee must be the first inventor of the invention 
for which a yatent is granted. Hereafter this distinction is 
abolished. “ An invention is to be deemed new which has not 
been published or publicly used in the United Kingdom within 
thirty years immediately preceding the date of the application." 

Lord Westbury has laid down “that the prior knowledge of 
an invention to avoid a patent must be such a knowledge as will 
enable the public to perceive the veiy di covery and to carry the 
invention into practice," 

13 ut inventions are now to be swept away by neglect and 
disuse. A process of de-publication is originated, whereby after 
thirty jears neglect an invention may be deemed never to have 
been published, and the books wherein it has been described 
may be regarded as non-existent. 

It has been a maxim of the law that when the public have 
once become posse-sed of an invention by lawful means, the 
right to me it can never be taken away from them. All this is 
done away with. 

In what manner the promoters of this bill intend to work out 
their scheme of giving new birth to old inventions can hardly be 
understood from the above definition of a new invention, but 
the clause would appear to lead td endless confusion and 
uncertainty. 

Next, as to infringement:— 

By Section 58 “a person is deemed to infringe a patent if he 
copies altogether or in part the invention of a patentee with 
a view of effecting the tame or a like object, and fail* to 
establith any of the pleas allowed by this act in a proceeding 
for infringement.” 

The pleas ore quoted in our extract from the bill, and a 
defendant may plead 

44 That the claim of the patentee as respects the matters com¬ 
plained of is not stated with sufficient dearness." 

At present, as Lord Justice James has pointed out, there is 
nothing in the Statute of Monopolies or the patent law which 
says anything about claims, 1 be legitimate object of a claim 
is the protection of the patentee, and a specification may be 
perfectly good without any daim at all. If there be a claim, 
the specification and claim are rend together, and the claim 
must be construed with reference to the whole context of the 
specificatic □. 

According to the old practice a defendant would plead that 
the specification (whereof the daim, if there be one, forms a 
pari) is insufficient. 

According to the prop< sed bill the plea is to take the form r— 
That the claim is not stated with sufficient clearness. A plea to 
the suffidency of clearness is tomewhat embarrassing to a lawyer. 
Has it any meaning ? and if so, what does it mean ? The clear¬ 
ness which satisfied the patentee w hen he applied for hto patent 
may not be sufficient to satisfy the commissioners when they 
are sitting in judgment. There may be some amount of dear¬ 
ness, but not enough. In the end, a patent may be wrecked on 
a mere verbal criticism, the very thing which the courts of law 
now set their faces against. 

*The infringement of a patent only takes place when a man 
copies the invention forming the subject-matter thereof. To 
limit an act of infringement in this way to absurd, add would 
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not bo tolerated for a i (instant, as any patent lawyer would 
know. 

Ah a matter of fact, there n a case pending which shows the 
risk of inventing new law. A company has brought an action 
for the infringement of a patent for making dynamite, the ques¬ 
tion being whether a man infringes a patent by acting as custom¬ 
house agent for admitting into this country a quantity of dyna¬ 
mite made abroad in infringement of an English patent. The 
Court of Appeal has given its judgment, and the case may go 
to the House of Lords. None of the six pleas enumerated in 
the draft bill will raise the question. And they will not raise 
another question which came up during the trial. The plaintiff 
company was formed to take over the dynamite patent from a 
prior company which thenceised to exist. The prior company 
assigned the patent to the plaintiff, with some very Urge words 
as t; legal rights, and it became necessary to decide whether or 
not the second company c»uld sue for infringements of the 
patent committed while the first company held it. The defence, 
that the right to sue for a tort Is not assignable, could not have 
been raised under the proposed statutory plea*. Any plea 
which putt in issue the title of a complainant is inadmissible. 

Lastly, a* to the trial of a complaint of infringement:— 

by Section 59 a complaint is to be heard in the fir:.t instance 
by the expert commissioner who is best acquainted with the 
subject matter. This judge is to be guided by a legal assessor, 
who will direct his mind into legal channels. 

" From the decision of the tribunal thui constituted ” (nr) an 
appeal will lie to the three commissioners, that is to say, to the 
original expert who has given his decision, to his brother expert, 
who is not experienced in the subject matter, and to the legal 
expert. 

In other word?, suppose the patent to lie for a mechanical 
invention, and that we have three c mimissioner-, A, B, C, 
of whom A is an engineer, U is a chemist, C is a lawyer. 

A hears the ca*e and gives his judgment; B knows nothing of 
mechanics, and reviews A’s judgment with the advantage of 
having A at his side to keep him in the right path according to 
A's views, while C acts as n sort of legal adviser, it being part 
of the scheme that there shall be no models, without which it 
can scarcely be hoped that B and C will ever get so far as to 
understand the invention. 

This is the mode of trial which it is gravely proposed to sub- 
stititc for the present inquiry in a court of law, with a right of 
appeal, first, to the Court of Appeal,, and afterwards to the 
House of Lords. 

Here ends one part of the new bill. The procedure in ob¬ 
taining a patent can only be carried out if commissioners are 
appointed according to the provisions already discussed. This 
would appear to be too improbable to justify any further en¬ 
croachment upon your space. Lex 


"The Lepidoptera of Ceylon/' 

Ins Colonial Government has recently presented to the 
library of this establishment Tarts I. and II. of the work 
abjve named, tor the publication of which it granted a large 
sum of public money. Ihc origin of the book was the exist¬ 
ence here at Teradc.uya of a very fme series of original drawings 
made during a course of years by the well-known botanical 
draftsman iu the empl >y of the Gardens—Mr. William dc Alwis 
—under the careful supervi bn of my eminent predecessor Dr. 
Thwaites. The plates now published are copies of these figures 

S ic originals are in the Colombo Museum), and to these, Mr. F. 

oore has added brief technical descriptions. As a botanist It 
would be presumption in me to expresi an opinion as to the 
merit of the text of an entomological book. There are thirteen 
new genera in the first part and six in the second, but only three 
out of the nineteen oontain any new species; so at all events we 
get plenty of change* in the names of many long and well-known 
butterflies. But in the interests of scientific literature in general, 
I feet bound to enter a protest against the legend printed at the 
foot of every plate, "F. C. Moore, del. et lifh. , as it is In¬ 
correct as to the facts. I have already stated by whom the figures 
were really drawn; it is however only fair to the unassuming 
Sinhalese artist to allow that as put on the stone and published 
they are very greatly inferior to the admirable originals. One 
would like to think that it was a cotuoiousnei' of this that led 
Mr. F. C Moore to substitute bis own name for that of W, de 
> Alwis. • But however this may be, it is time that tome explana¬ 
tion was given by him of what looks like very shabby treatment 


of one of the best and most deserving natural history artists of' 
the East, Henry Trmcen 

Royal Botanical Gardens, Feradeniya, Ceylon, October 10 

An Alleged Diminution in the Slxe of Men'e Heads 
When the butter's note was brought before the Council of the 
Anthropological Institute, 1 supported its reception and publica¬ 
tion ; my own observations have led me to the same conclusions. 
Setting aside for the moment the consideration of the authenticity 
of the statement—and 1 am not surprised that Prot Flower 
should ask for more evidence—I would beg to call attention to 
the statistical remits affecting infantine mortality, which are so 
welt kmwn to u. in the statistical world. As we all know, it u 
a matter of congratulation that the rate of mortality in the periods 
from birth to two years, and from that to seven years, has much 
diminished in (his country. This being so, the result is inevitable 
that many of the weaker infants that in a bygone day did not 
survive have no.v been saved; and their survival means the sur¬ 
vival of so many weakling*. It appears to me that this it going 
on in the United States and in many neighbouring puts or 
Europe. The question of degeneracy under sanitary influ¬ 
ence is well worthy of attention anil In vestigati in. While on the 
oue hand we see in the streets fewer case* of deformity and of 
squinting owin’ to orthopaedic advances, there are many stunted 
individuals. The ear-, appear to me to be bebw the old stan¬ 
dard in men aud women. A well formed ear was much mare 
common in England than now. It also seems to me that the 
period of maturi'y in men (n >t puberty) is often later. The. 
remark has been made that frigidity is more prevalent in 
women. It has enne under my notice that the children of 
fine parents ore often stunted, not belonging to the short races In 
the country, hut being really stunt, d. We mu-d always allow for a 
(Xirtion of the offspring belonging to the tall races, and a portion 
to the short races in the same family in England. My own belief 
is that the women are better than the men, and that when the 
| effects of sanitary and medical improvement have become constant, 
that even the inferior women will exhibit a greater tendency to 
normal production. It is possible that the evil may be to some 
extent corrected by barrenness and frigidity. Looking back, I 
can find no effective cause in tight-lacing, as bad formerly as 
now, thicker or thinner hair since wigs, nor in wearing the hat. 

32, St. George's Squire, S.W. Hyde Clarke 


Sound-producing Ants 

With reference to a remark of Mr. S. E. Peal’s (Nature, 
vol. xxiv. p. 484) to the effect that white ants emit sounds, bat 
not in rhythm, 1 have to ob.erve that 1 have frequently heard 
white ants emit rounds with the most perfect rhythm, when, in 
the years 1857-1860, I was engaged in the Geological Survey of 
Tiichinopoly, &c. On several occashns it happened that my 
tent wa- pitched on a piece of ground infested with white ants, 
and it was the custom of niy servant-, to spread a thin layer of 
strav beneath the satrinji or cotton carpet that was laid on the 
tent fi jor. Often, when sitting in the tent in the quiet of the 
evening, I have heard the white ants ftt work in the straw, 
emitting perfectly rhythmical waves, of sound at intervals of 
about a second, or perhaps rather more. If they were disturbed 
by raising the satrinji, the sounds ceased; to be resumed however 
after a minute or two, when all was quiet again. 

Simla, October 15 H. F. Bunfoed 

Bong of the Lizard 

Any one who hai been in the South of Europe in die summer 
may have often heard a peculiar sound in the fields or amongst 
low herbage. The sound i< like whttt-fwkeet repeated two or 
three times at short intervals. I have often been posited as to 
what animal it proceeded from, and should have supposed it to 
be some orthopterous insect, but that on getting to exactly 
where the sound had come from, it would again be heard at a 
distance of some five or six yards without Turing been seen. 
Last June, near Ajaccio, I believed I solved the puttie. After 
the whtMwhtd a small liurd darted across some unumtiy 
bare ground, and, once again under cover, recommenced its 
song. Our great authority, Dr. Gtlother, i* not aware ntf any 
true Kurd having any vocal power (geckoes have a tekrttrkri— 
not often heard—are generally nocturnal, frequenting ’ hoaxes 
or old walls, occasionally hiding under stones during ton tity). 
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Perhaps the ability of some lizards to produce sounds such as 1 
have here described may not be new to some of your readers. 

I, Burlington Road, w., October 31 Trancis P. Pascoe 


Seals in Lake Baikal.— A. H. Keane wishes to know 
what authority there is for the statement made by E. Redan 
("Gdographie Universelle,” vi. 741) that scab outwardly re¬ 
sembling the Pkoea futida of Spitzbcrgcn are found in Lake 
Baikal; also what theories have been advanced to explain the 
presence of these Cetaceans in a freshwater lake over 1300 feet 
above sea-Icvel, 

Naples Zoological Station.—F or the term, on w liich 
permission can be obtained to work at the Naples Zoological 
Station, W. B. should write to Dr. Autuu Dohrn, Starionc 
Zoologies, Naples. 

MBLArTERUEUS ELECTKiCtfS.— Keep it in an aquarium of 
freth water, not too cold. 

JtEV. J. F. T.—See the notice prefixed to our Correspondence 
Columns. 

Charles W. Harding.—You should communicate with the 
widow. 


SEA FROTH 

I N a letter written by my nephew, Mr. Ernest Gladstone 
of Aberdeen, describing the recent storms, he says: 
“ When we got within a quarter of a mile of the sea we 
were astonished to see great flocks of foam, like snow¬ 
balls, flying in all directions. A little further on we came 
to one of the large hollows in the links, and we saw a 
sight none of us had seen before; for the whole hollow, 
about 100 yards long and 50 broad, was one sea of slimy 
foam, of which a great part must have been about 10 feet 
deep. This was tossing up and down as if it were the 
sea itself. The waves of water broke far out at sea, but 
great rollers of foam kept rolling in towards the Jinks, 
naking it impossible to come near the sea without 
ff&ding up to your waist in foam for nearly a quarter of a 
ltile, and occasionally meeting a foam-wave up to your 
seek.” 

There is nothing unusual in this phenomenon, except 
.he large scale upon which it took place. Almost every 
visitor to the seaside during rough weather must have 
observed the formation of a persistent sea froth, which is 
uften carried great distances by the wind. The account, 
lowever, recalled to my memory some observations on 
;he cause of the phenomenon which 1 made last year at 
Ilfracombe. 

The white foam of a breaking wave, under ordinary 
circumstances, disappears almost as quickly as the 
small bubbles of entangled air can rise through the water 
and burst at the surface. It occurred to me that there 
must be something dissolved in the sea water which gave 
rise to the formation of the more persistent froth, and the 
broken and bruised sea-weed suggested itself to my mind 
is a probable source of such a substance. A quantity of 
it was therefore gathered, allowed to stand for several 
hours, till in fact it had run down to a liquid, and then 
filtered from the dirt and organic dibris with which it was 
mixed. The clear water thus obtained gave a persistent 
froth, like that of beer, whenever it was shaken, and I 
subsequently found th.t it contained a considerable 
amount of organic matter. There was no distinct indi¬ 
cation of anything albuminous. 

In order to ascertain whether this property was due to 
broken see-weed, two bottles were-qUea with ordinary 
sea water. Into one of these was ptit freshly-torn pieces 
M those kinds of fucusand other marine plants which wpte 
mundjrowing between high and low watermark, and in 
the other were placed strips of healthy laminaria freshly 
Batumi from the tower zone. The bottles were violently 
uaken for a few minutes. The first gave a foam which 
gutejdg disappeared, while the second produced a froth 
tfhich would remain more than twenty-four hours before 


all the bubbles broke. It may be observed in passing 
that this sea-froth, whether naturally or artificially pre¬ 
pared, becomes very iridescent on standing. 

It seems fair to conclude, therefore, that the formation 
of this persistent froth is due to the destruction of the 
sea-wced—not of that which is tossed about by every 
tide, but of the laminaria which is uprooted and torn by 
the waves only when the violent agitation of the sea 
reaches a sufficient depth. J. H. Gladstone 


OUR WINTER REFUGES—VENTNOR 

I T is now upwards of half a century since Sir James 
Clark’s classic work 11 On the Influence of Climate” 
in the prevention and cure of chronic diseases appeared, 
and among the mote important results which followed its 
publication was the establishment of stations in this and 
other countries for meteorological observations, by which 
alone the climates of various sanatoria might be accu¬ 
rately compared. To Sir James is due to a great extent 
the merit of having placed the investigation of this im- 
rtant department of practical meteorology on a sound 
sis. 

The late Dr. Martin of Vcntnor was one of the most 
intelligent and active of the co-operating band of ob¬ 
servers whose services were enlisted in the inquiry. A 
valuable series of observations was begun by him in the 
end of 1839, in establishing which Mr. Glaisher kindly 
gave his assistance and advice. The observations have 
since been carried on uninterruptedly, and they are 
evidently, particularly those of temperature and rain¬ 
fall, of such a quality as quite to meet the objects aimed 
at. The results are presented and summarised in a just- 
published volume * by Dr. Whitehead with ability, in their 
bearings on the climatology of Ventnor. 

The Isle of Wight occupies a high place as a favour¬ 
able and commodious residence throughout the year for 
a large class of invalids, owing to the variety which it 
presents in point of elevation, soil, and aspect, and to the 
configuration of its hills and shores, which give dis¬ 
tinctive climatic peculiarities to certain districts, notably 
to the Underclin. These peculiarities are of no incon¬ 
siderable value in the treatment of those diseases which 
require a mild, equable temperature, a comparatively 
small rainfall, and protection from certain noxious winds. 

The Undercliff extends for nearly seven miles from 
Bonchurch to Blackgang, with an average breadth of a 
third of a mile, and is completely sheltered from the 
north-east, north, north-west, and west winds of the 
Uppercliff—a range of lofty downs of chalk and sand¬ 
stone which rise boldly behind the successive terraces 
in elevations varying from 400 to 600 feet. Since the 
Undercliff terminates in an unbroken perpendicular sea- 
cliff from 60 to 80 feet in height along its whole extent, 
the situation is not close or confined, but open and airy, 
and affords, besides, certain material advantages in the 
mitigation of sea fogs and low night temperatures. The 
broad belt of the Solent and Spithead separating the Isle 
of Wight from the mainland, and the position of the 
Undercliff in the extreme south of the island, considered 
with reference to the prevailing winds of the Channel, are 
also important factors in the climate of the district. 

In more recent years several other meteorological sta¬ 
tions have been established in other parts of tne island 
and on the adjacent coast of Hampshire, from the obser¬ 
vations of which a comparison may be made of the 
climatologies of this part of the South of England. 

£ n an average of the last twenty-one years the annual 
fall of Ventnor was 30*00 inches, being all lot Iden¬ 
tical with that of Osborne and Bournemouth. Hie 
amount rises successively at Hurst Castle, Ryde, end 
Newport, the rainfall at the last place being 34*30 indies, 

fif. 
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or fully four inches in excess of Ventnor, While the 
rainfall of the comparatively low-lying coasts of the Isle 
of Wight and Hants is about 30 00 inches, the amount 
along the coast from Selsey Bill eastward as far as 
Folkestone is two inches less, but on the coast of Devon, 
from Lyme Regis to Start Point, it rises to from 33*0 to 
37*6 inches—figures of some importance in their relations 
to the sanataria of these coasts. 

One of the most interesting results disclosed by these 
forty years’ observations is the successive gradual increase 
of the rainfall decade by decade, the means being 
respectively, beginning with the decade 1840-49, 2572, 
28*45, 29*16, and 31*11 inches. This feature of the rain¬ 
fall holds also in several other districts of the United 
Kingdom ; whereas on the other hand other districts pre¬ 
sent a very different distribution during these forty years, 
that of some districts being just the reverse of Ventnor, 
The mean rainfall of Ventnor for the twenty years ending 
1859 being 27 08 inches, and for the twenty years ending 
1879 being 30*14 inches, points to the necessity there is 
that care be taken to employ the same terms of years in 
comparing the rainfall of different districts. 

The mean temperature for the forty years is 51°*6; the 
coldest month being January, 4t°*9, and the warmest 
August, 62°*7. As January maybe taken to represent the 
coldest months of the year, or the season when the climate 
of the Undercliff affords the greatest advantages to 
invalids, the following comparison of its temperature with 
that of other places in the South of England may be 
statedIt exceeds the temperature of Sidmouth by o°-2; 
Bournemouth by o c *6; Osborne by i°*2 ; and Folkestone, 
Eastbourne, Brighton, and Clifton by i°*7, but on the 
other hand its January temperature is lower than that of 
Torquay by i° i j the extreme south-west of Cornwall by 
2'*6 ; and Scilly by 4°*4. In this connection it is to be 
noted, as already pointed out, that along the coast to east¬ 
ward the rainfall is less, and the climate therefore some¬ 
what dryer; and to westward the rainfall is larger and the 
climate therefore wetter; and this latter remark applies 
with increased force as respects all places to the westward 
of Prawle Point. 

The climatic advantages of the Undercliff, due to its 
southern insular position and distance eastward from the 
Land’s End, by which the force of the west-south-west 
winds are much weakened before arriving there, are per¬ 
haps most apparent on examining the columns of mini¬ 
mum night temperatures. In this remark we refer to the 
general teaching of the figures, which indicate a remark¬ 
able protection against the inroads of low temperatures, 
with their malignant influence as respects a large class 
of invalids; and not to such singular temperature phe¬ 
nomena as the occurrence of \fo on January 22 last, 
during the great snowstorm of that period, for if great or 
exclusive weight be given to such temperatures the winter 
dimate of the Undercliff must yield to that of many 
insular situations in the north-west of Scotland. 

As compared with London the mean temperature of 
the Undercliff is 2°*4 less in July, o 0, 8 in August; but in 
September it is 0°*7, and in October 2 0, 2 higher. In 
other words the heat of summer is greatly mitigated on 
the south shores of the Isle of Wight, and prolonged i 
further into the autumn months, thus greatly extending 1 
the time during which invalids might sit out in the open : 
air with impunity. 

Dr. Whitehead's book is handsomely bound, carefully 1 
got up and printed, and the tables are introduced to the 1 
reader by a well-written and sensible preface. When the 
work, however, passes into a second edition, one or two 
improvements might be introduced, A table of monthly 
mean temperatures of the several years might be given 
similar to that of the rainfall on pp, 29, 30. In this 
edition no mean temperatures of the months am in¬ 
cluded, and to ascertain these the whole of the tem¬ 
peratures must be copied out from pp. 8 to 23, and the 


averages struck. The table of monthly barometric means 
requires careful revision, several of them showing trans¬ 
posed and inverted figures, while a few others require to 
be compared with the original observations from which 
they are calculated—transpositions and inversions of 
figures not being so readily seen in barometric as in ther¬ 
mometric and rainfall averages. The work, however, is 
an exceedingly valuable addition towards a correct know¬ 
ledge of the climatologies of the'South of England, which 
holds out to invalids the best winter refuges of the British 
Islands. 


INTERNATIONAL GEOLOGICAL CONGRESS 
'T'HE second session of the International Geological 
A Congress was recently held at Bologna, commencing 
on Monday, September 20. About 200 geologists were 
present, but only eight of them represented the English- 
speaking nations. These were : Prof. James Hall (repre¬ 
senting the United States), Dr. T. Sterry Hunt (Canada), 
W. T. Blanford (Geological Survey of India), W. Topley 
(Geological Survey of England), Prof. T. McK. Hughes, 
J. A. Phillips, E. B. Tawney, and Col. Tabuteau. 

The arrangements made for the Congress were admir¬ 
able in every respect, thanks to the energy and forethought 
of Prof. Capellini and M. Giordano. 

The first session of the Congress was held at Paris in 
1878. At that meeting certain geologists were nominated 
to organise committees in each country to discuss and re¬ 
port upon the various questions requiring attention. These 
are classed in three main divisions; (t) the unification of 
geological nomenclature (of this committee Prof. Hughes 
was nominated president tor England); (2) the unification 
of colours, signs, &c., employed in geological maps and 
sections (of this Prof. Ramsay was nominated president for 
England); (3) nomenclature of species; on this subject no 
action has been taken in England. Prof. Hughes’ com¬ 
mittee has been for some time at work, and notices of its 
progress have at various times appeared in this journal. 
The Committee on Geological Maps was started in Eng¬ 
land much later, but a report of its work was read at 
the York meeting of the British Association. At that 
meeting the Association gave a grant of 25/. in aid of the 
proposed International Map of Europe. 

Some preliminary meetings were held at Bologna on 
Sunday, September 25, but the real work of the week 
commenced next day, when the Congress was formally 
received by the Syndic and Municipality of Bologna. At 
the opening meeting the chair was occupied by M. Berti, 
Minister of Agriculture and Commerce, who had been 
deputed to represent the King. The chairman was sup¬ 
ported by M. Q. Sella, honorary president, and M. Ed. 
Hebert, ex-president. The bureau was formed as fol¬ 
lows President: Prof. Capellini j Vice-presidents, repre¬ 
senting various nations, amongst them—J. Hall (United 
States), Sterry Hunt (Canada), W. T. Blanford (India), 
Prof. Hughes (Great Britain), Prof. Daubrle (France), 
Prof. Torell (Sweden), &c.j General Secretary: F. 
Giordano; Secretaries: Bornemann. Delaire, Fon- 
tannes, Pelar, Taramelli, Topley, Uzielli, and Zezi. 
The Congress had offered prizes for the best essays 
upon the colouring, &c., of maps. These were awarded 
to MM. Heim of Zurich, Carpinski of St. Petersburg, 
Maillard of Lausanne. 

At the conclusion of this meeting the Congress ad¬ 
journed to the excellent new Geological Museum which 
has been formed under the direction of Prof. Capellini. 
The Via Zainboni, in which the Museum is situated, was 
lined by representatives of all the ancient trade guilds 
of Bologna, each with its banner. M, Sella took especial 
pains to explain to the American and English visitors 
the history and present position of these interesting old 
societies, ■* 

The first sittings of the Congress were devoted to a 
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discussion of the names to be employed in describing 
the various groups of beds, on which subject a prelimi¬ 
nary report had been prepared by M. Dewalque. English 
geologists have always used the term “formation” to denote 
a group of beds, sometimes large, sometimes small; thus 
we should speak of the Silurian formation or of the 
Liassic formation. The word is rarely used in this sense 
by Continental geologists; they use it only as descriptive 
or the mode of origin or mode of formation^ or as descrip¬ 
tive of the nature of the material composing the rock. Thus 
they might speak of the “ chalk formation,” but never of 
the “cretaceous formation.” It was necessary for the 
English to make some concession on this point, which 
should satisfy the representatives of other countries with¬ 
out unduly committing English geologists. Prof. Hughes 
proposed a resolution recommending the use of the word 
“formation” as far as possible in the Continental sense. 

A long [discussion followed respecting the value to be 
attached to certain words in descriptive geology, and 
ultimately it was resolved to employ them in the following 
order, the most comprehensive term being placed first 


Divitions of sedimentary formations. 
Groupe 
Systinae 
Serie 
Etage 


Correspon din^ chronological ti 

pJriode 


Epoque 

Age 


With regard to the term Sfrie a difficulty occurred, in 
consequence of there being no precisely similar equivalent 
in the German or Russian languages. This question was 
referred to the Council, who recommended the use of the 
terms Sfrie, Section , or Abtheilung as equivalent terms. 
Also as regards the term Assise (subdivision of Etage) a 
reservation was carried leaving each nation to choose the 
word which most nearly expresses the same meaning 
{beds t couches). 

There was much more down for discussion, especially 
with reference to proposed uniformity of language, ter¬ 
minations of words, &c.; but it was resolved to postpone 
these questions till the next meeting of the Congress, by 
which time it might be possible to arrive at some common 
terminology for eruptive rocks, &c. 

The second part of the work of the Congress related to 
the colours and signs employed in geological maps. On 
this subject a general report had been drawn up by Prof. 
Renevier, based upon the reports of various national 
committees. Much has been said about the solar spec¬ 
trum and its order of colours, and Prof. Renevier’s reso¬ 
lution, as originally drawn up, proposed a system of 
colour based on this natural order; but 30 many and im¬ 
portant deviations from this natural order were recom¬ 
mended by different nations, that it was thought better to 
omit all reference to the solar spectrum. Resolutions 
were passed recommending the adoption of a common 
scale of colours for all nations, especially in view of 
general maps (travaux <Pensemble ); but without reference 
to maps now in course of publication. The following 
colours were adopted 


For crystalline schists of Pre-Cambrian age—bright rose-carmine. 
n . •» unknown age—pale rose-carmine. 

Palaeozoic rocks (question reserved for Map Committee). 
Trias—Violet. 

Lias—Dark blue, 

Jurassic—Blue. 


Tertiary croup—Slades of yellow; the newer divisions to 
be the lighter tints. * * 

The subdivisions to be shown by shades of the colour 
adopted, or by coloured lines: the darker shades denoting 
toe older subdivisions. Sedimentary formations to be 
denoted by the initial Roman capital of the name of the 
formation ; subdivision of formations tb be shown, in 
addition to thi% by the initial small letter of the name of 


the subdivision. Still smaller subdivisions to be shown 
by figures added to the other signs; the figures to be 
taken in chronological order—1 denoting the oldest sub¬ 
division. Eruptive rocks to be denoted by the initial 
Greek capital of the name of the rock. 

The Congress resolved to prepare and publish a geo¬ 
logical map of Europe, and for this purpose a committee 
was appointed. Any committee having representatives 
of all the countries of Europe would be too large; it was 
therefore necessary to limit the number of nations to be 
directly represented; at first this was fixed at five, but 
afterwards the committee was increased to eight. Great 
Britain received the largest number of votes, France 
coming second, Germany third. The committee was 
finally elected as followsBeyrich (for Germany, and 
also as director of the map); Daubrde (France); De 
Moeller (Russia); Giordano (Italy); Hauchecome (as 
assistant director); Mojsisovics(Austro-Hungary); Rene¬ 
vier (Switzerland, and also as secretary); Topley (Great 
Britain). The map will be published at Berlin; the scale 
was fixed at 1 :1,500,000; tne cost is estimated at about 
2500/.; and application will be made to the various 
Governments of Europe for monetary aid. 

In most of the countries not directly represented, 
arrangements will subsequently be made by the com¬ 
mittee ; but it was settled that Austria should take charge 
of Turkey, France of Algeria, &c. (or of so much of that 
district as comes within the limit of 'the map), Great 
Britain of Palestine, it being hoped that much geological 
information, which may be available for this purpose, is 
in possession of the Palestine Exploration Society. 

At a subsequent meeting it was arranged that a com¬ 
mittee, formed for the most part of vice-presidents, 
should be formed to co-operate with the Map Com¬ 
mittee with regard to questions of nomenclature, classi¬ 
fication, &c. Prof. Hughes represents England on this 
committee. * 

One sitting of the Congress was devoted to adiscussion 
of the nomenclature of species. Upon this question only 
the French committee had sent a report, and no great 
amount of work was done. The Congress, however, 
recommended the use of a generic and a specific name, 
to be followed, when necessary, by that of the variety. 
The nomenclature to be Latin or Latinised. When the 
original name of the genus is not preserved, the name of 
the author of a new specific name is to be placed within 
brackets. 

At the close of the Congress an excursion was made to 
Florence, Pisa, and the marble quarries of Carrara. For 
this free tickets or a special train were provided for all 
members. At each place the municipality received the 
Congress and did its utmost to render the excursion a 
success. At Florence the new Museum of Natural His¬ 
tory was inspected, and then the Congress adjourned to 
the crypt of San Lorenzo to place a wreath on the tomb 
of Steno (who died in 1687), and to hear an oration by 
Prof. Smidt of Copenhagen. At Pisa the Natural History 
Museum was visited, this being very rich in geological 
and prehistoric remains from the district. 

An important result of the Congress has been the 
foundation of a Geological Society of Italy, of which 
Prof, Meneghini is president, Prof. G. Capellini vice- 
president, and M. Pantanelli secretary. So much good 
geological work is now being done in Italy that it u of 
great importance to collect tne scattered workers into one 
central society. 

The next meeting of the Congress has been fixed for 
1884 at Berlin, with Dr. E. Beyrich as president; but 
preliminary meetings, with reference to the geological 
map of Europe, are to be beld next year at F<nx, in the 
Pyrenees (at the annual meeting of the Geological Society 
of France), and in 1883 in Switzerland. It was generally 
understood that the fourth meeting of tbe Congress would 
be held in England. 
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attempt nu made hi a preceding paper to point 
out the most remarkable features of the planets that 
are at present so attractive for telescopic inquiry. We 
will now proceed to pass in review a few of the more in* 
foresting sidereal objects in that part of the heavens that 
is well placed for the observer, it is needless to soy that 
within our limits nothing more can be expected than a 
very scanty selection,for the use of inexperienced students, 
of some or tire most conspicuous of the many hundreds of 
douhla stars and notarise that are within the reach of 
ordinary instruments. We begin with the constellation 
Hercuks , because it is rapidly gliding away from us, and 
'the search for our drst object should be undertaken as 
early as possible in the evening, especially if we are unac¬ 
quainted with its position. The possessors, of course, of 
equatorial mountings and divided circles will readily find 
anything in our selection from its assigned place ; but we 
propose to give such instructions as may be serviceable 
with altazimuth stands, aided by any common map, which 
will be occasionally supplemented by small diagrams. 
These, it must be borne in mind, correspond with a 
neridtan position, and must be inclined one way or other 
to represent objects lying east or west of it. 

If then wc wish to find without an equatorial, set to 
R.A. l6h. 37m., D.N. 36° 41', the great globular cluster in 
the constellation Hercules , known as M(essier) 13, we 
must look out west-north-west for a large triangle, nearly 
equilateral, of 3rd mag. stars 0, fl, (, the left-hand angle of 
which at 0 is nearest the horizon; at the other end of this 
side is Ci if we continue the line 0f nearly as far again 
to the right, bending a little upwards, we come upon a 
similar star if, and between ( and if, but rather nearer to 
the latter, our object is found. It is easily visible with 
the slightest telescopic aid, and discernible even witbont 
it in a clear dark sky. It will be instantly recognised as 
a round ball of misty light, which nearer the meridian 
would be of considerable brightness. It will not be 
favourably placed for examination ; but those who have 
once caught sight of it will look out for it in a better 
position another year. At any time its resolution into 
stars will of course depend on the aperture; as this and 
the power are increased the mass will soon begin 
to sparkle, and the more brilliant points will rise out 
of the general haze; but it will require a large tele* 
scope to resolve it throughout. The great Copen¬ 
hagen achromatic of 11 inches aperture in the hands 
of d 1 Arrest effected it with a power of 95. Its com¬ 
ponents, ranging according to Sir J. Herschel from 
10 or 11 to 15 or 20 mags,, must be thousands in 
number : his father had supposed 14^00. The state of 
compression, he observes, indicates not much greater 
density at the centre. Outliers surround it in streaky 
masses-and lines ; andthe ball, according to the Earl of 
Rosse, is intersected by three dark rifts confluent towards 
the centre, which 1 have perceived, as known objects , with 
my 9j*inch mirror. Thu - is unquestionably the finest 
specimen of a globular cluster visible in our latitudes; 
and even when the eye has recovered from its first sur¬ 
prise, it is never weary of reverting to this wonderful 
object It may wpll be cfilled wonderful, even at the 
distance at wnic| we have to contemplate it But 
imagination foils utterly to grasp the magnificence of 
such a scene, could we be transported to a standpoint 
two or three of its own diameters distant; or could we 
penetrate to the heart of the resplendent mystery, flaming 
on every side with suns innumerable, and where shade 
weald be unknown and impossible. But are those 
thMimnda upon thousands suns indeed ? We only know 
that drey possess the solarcharecter of intrinsic light; 
)wt that there is something peculiar in that light,appears 

1 C-ir'inset f-CTj j>, iw 


by modern analysis, which finds the red end of their 
spectrum deficient; but as to their nature, or their magni¬ 
tude, or tbehr distance from us, or among themselves; 
whether they were formed as they are, hr have been 
gradually aggregated through innumerable ages—-of all 
this we know absolutely nothing, and nothing are we ever 
likely to know. Nor if, as it is natural to suppose, gravi¬ 
tation is an inseparable property of matter, can we con¬ 
ceive how that glorious accumulation can be permanent, 
or escape ultimate transmutation into a fresh form of 
existence by the final coalescence of its members. It has 
indeed been supposed that, under certain admissions as 
to proportionate distance and velocity, such a mass might 
be preserved in a permanent condition of rotation ; but 
we are treading here too closely upon the impossible, and 
though all may continue sensibly unvaried for ages, yet a 
secret principle must be at work that will issue in a final 
catastrophe—the opening, it may be, of a new and more 
glorious existence. We beings of a day can but confess 
our ignorance and our nothingness in the contemplation 
of such an evidence of creative power and uncompre- 
hended skill in what is but a minute speck to tbc keenest 
eye. 

We should not leave this object without noting Us 
beautiful configuration in a Large field with neighbouring 
stars ; probably only an optical vicinity. Yet who after 
all can say which may be the nearest, now that it has 
been so clearly shown that there is but a precarious rela¬ 
tion between apparent magnitude and actual distance? 

While we are in this region we should make an attempt 
to see another remarkable, though less-known, cluster, 
M 92, R.A, i7h. 13m., Decl. N. 43 0 16'. 1 It may be found 
without circles, by patient sweeping some distance above, 
and to the left of, the last. Not equal in size to M 13, it 
is more compressed and more brilliant in the centre; 
“ formosissimus ” in the Copenhagen telescope. It is a 
singular circumstance that its spectrum resembles that of 
M 13. 

Next, ever-charming Lyra, with its glowing sapphire, 
Wega, the beauty of the northern sky, whose minute 
11 mag. attendant at about 46" is a well-known test for 
sensitiveness of vision. If this, as we are warranted in 
supposing, is a sun even more magnificent than our own, 
a search for a planetary system might not be hopeless. 
Several observers have actually seen minute points in its 
immediate neighbourhood, but there is little agreement 
about them, and they remain for closer investigation. 
The accompanying diagram may serve to guide us to 


some other interesting objects here. Above Wega, a little 
to the left, are the two well-known pairs, *\ a 9 , with the 
intervening debilissimaj long familiar to observers. It is 
no very uncommon feat, though one which I could neyer 
accomplish, to separate « l and «* at 3V distance with the 
naked eye ; the subdivision of the pairs, and the ruddier 
hue of one of the components of t l , will be apparent with 
a power of 50' or 6a There is. of coarse an abstract 
possibility that this beautiful combination map be merely 
the result of coincident direction; but out optical sense 
revolts from the demand this would make upoatt^reni 
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mere Inspection forces home upon us the persuasion that 
a physically-connected system Hes before the eye. As 
regards each pair separately, the inference is already 
established by orbital motion—the mutual relation of the 
whole waits tne examination of ages. 

The debilissima may be watched for a suspicion of 
variable light., Some very minute points precede them. 

f, next below and following Wega, is a grand wide pair, 
nearly 44" apart, 5 and 5i or 6 mags,, topaz yellow and 
greenish, or, according to others, lilac. Such discordant 
estimates of colour are of frequent occurrence. They 



may arise from actual dissimilarity of vision, or an un¬ 
certain effect of contrast, or residual chromatic aberra¬ 
tion ; but we have to remember that these star-hues are 
often open to question from their feebleness, and espe¬ 
cially from the absence of comparison with a light of 
standard whiteness in the field. 

To the left of ( a low power will show us ft 1 and 8* in a 
fine groups where some beautiful colouring will be found. 
One of the smaller stars has at times appeared to me of a 
pale ruby tint, on other nights not traceable. 24' nearly 
north of S 1 Burnham has detected a sma 1 pair (his N o. 137), 
only i"*a apart, and therefore a severe trial for ordinary 
apertures. 

Further to the left the naked eye shows us two small 
stars at a greater distance: the uppermost, if, 5 mag., has 
a 9 mag. attendant at 28 "; the colour is differently recorded 
as blue and pale yellow. Three small pairs lie near it. 
The other star, d, is also worth looking at for its fine 
surroundings. But beautiful fields are throughout more 
or less the character of this constellation. 

Lower down, and brighter than the two last-mentioned, 
are two considerable stars, j9 and y, of which the right 
hand one, 0, is the centre of a minute group; but more 
remarkable for variation in its light, with superposed 
inferior variations, completed in about i2d. 22h. Its 


that extraordinary shape? haw heated into incan¬ 
descence, and maintaining that temperature^ at any 
rate since 17791, ara *d the alleged intensity of cold in 
space—here even conjecture must admit its helplessness. 
A minute star following it may perhaps be variable. 

In sweeping from this region towards the galaxy, we 
shall cross an. abundance or rich and lovely fields; but 



the galaxy itself, with a sufficient aperture and low power, 
is from end to end a scene of wonder and astonishment. 
Especially in some parts of Cygnus its magnificence 
exceeds all hope of description. 1 But it is not only to 
be studied for its gorgeous profusion of tuns—where-in 
a short time many thousands pass before the eye—nor 
for the many beautiful pairs that it envelopes—such as the 



well-known 0 Cygni, with its elegant contrast; or x(R.A. 
igh. 42m. D.N. 33’ 27'), inferior indeed, but very pretty; 
or the wide pair 61 (R.A. 21 h. im. D.N. 38^9'), whose paral¬ 
lax, the first well established, shows that they are nearer to 
us than the bright leaders of the constellation; or at thfi 
end of the right arm of the great cross, 8, whose minutd 
comes at i H- 6 has proved such an annoyance to many a 



colour U filso questionable, yellow, or none. But greater 
interest*attaches to these two stars as guides on either 
side to the wonderful annular nebula, M $7, the brightest 
of itaclass, easy with very slight optical means, refractory 
with-the highest. Its light has bqen^ noticed, ever since 


vweeordlogtoi __ 

aefitfijMM exterior wttpinces. The idea of its-starry 
ooiwpftkleo, maintained by Secchi and. Chacdenac, has 
bffifi dispelled fay Huggins, whose spectroscope shows 
anly*'gMt But bow produced? how accumulated into 



#. 


disappointed observer, who might however have suet 
ceeacd in a twilight hour; nor again for its groups of 
irregular and artistic beauty; but for many peculiarities 
of arrangement, opt altogether unrecorded,, especially fay 
Secchi, but scarcely adverted to as they deserve. Among 
the minuter stars, from perhaps, the 8th tt>. the lu£ 
magi, configurations are net infrequent of. such singular 
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regularity or peculiarity of arrangement that the idea 
or optical concurrence seems inadmissible. Triangles, 
squares, rhomboids, wreaths, festoons, coronets, indicate 
a collocation utterly inscrutable, but certainly not for* 
tuitous. Such combinations are occasionally met with 
in other regions, but, as might be expected, arc^accumu- 
lated in the galaxy. 

The glory of this sparkling zone, culminating in the 
splendours of Cygnus, is everywhere repeated in greater 
or less degree. Aquila, Sagitta, Vulpecula , Lacerta, to 
say nothing of more distant regions, all present fields of 
most gorgeous richness, which we must leave unnoticed. 
But before we finally cross this region to tbe other side, 
we must pause in Vulpecula. where, in R.A. 19I1. 54m. 
D.N. 22* 23', lies an especial mystery, the Dumb-bell 
Nebula (M 27). The search with the altazimuth will 
prove not difficult as guided by Diagram 2. 

In mid-distance between 0 Cvgui and a Aquila we 
we shall recognise a lengthened group of 4th and 5th 
mag. stars, the lowest in tne figure, forming the constella¬ 
tion Sagitta. We may remark, in passing, that one of 
these, (, R.A. 19I1. 44m., D.N. 18 0 51', is a very pretty 
wide double, the largest of which has been found by 
Alvan Clark, jun., to be an excessively close pair. Nearer 
to 0 Cygni, but to the left, is another less marked group, 
forming part of Vulpecula, close to one of the stars of 
which, in a rich field, we shall perceive two oval hazy 
masses in lateral contact, the nebula in question. 

Like other objects of the same naturej this has been 
seen, or at any rate, drawn, in very dissimilar ways; it 
seems in fact almost inseparable from the character of 
nebulous light that its limits and gradations should be 
differently appreciated by different observers ; and in this 
instance the additions resulting from larger apertures 
have almost obliterated the original idea; yet without 
suspicion of actual change. Minute twinklings are easily 
seen in the haze; and the Earl of Rosse finds a much 
greater abundance of stars than in the surrounding sky; 
yet he does not resolve it; and the spectroscope shows it 
as a huge miss of incandescent gas—apparently the little- 
comprehended element nitrogen. 

Quitting now the galaxy for the region on its eastern 
side, we notice, a little above a Aquilae, the familiar 
lozenge of Delphinus (a curious instance of configuration) 
the following or left-hand component of which, y, is a 
noble pair of 4th and 7th mags, at nearly 12", and some¬ 
what differing in colour now, though Sir W. Herschel 
called them both white in 1779. Physical connection is 
inferred from an extremely slow relative movement; 
more decidedly from a motion through space common to 
both—an unsolved and insoluble mystery. South of y, a 
little to the west is 1 2725, a very pretty little couple, at 
4"*2 ; possibly of binary character. 

A little further south-east we shall find another less 
conspicuous group of small stars, chiefly in the form of a 
trapezoid. This Is Equuleus. It is given in Diagram 3, 
where a is at the lowest angle. 

Here y, the 4} mag. star nearest Delphinus, forms a 
striking combination with one of 6th mag., and has itself 
been doubled by Knott with an 11 mag. comes at a"*i. 
And beyond tbe limit of the trapezoid to the south-west 
we find a very fine triple, *, R.A 2oh. 53m., D.N. 3* 50', 
the two closest of which are a beautiful pair in slow rota¬ 
tion, whose distance, less than T, renders it an excellent 
test for a moderate aperture. The third star also appears 
to be physically connected with the others, a, readily 
found by sweeping ten than 3° north of the last, and a 
little east, is also, well worth looking for : 6 and 6| mags, 
at about 2". 

We shall now cross the border Into Pegasus, the leader 
of which, in respect of position, «, is represented in the 
same diagram; a bright yellow 2j mag. star with 2 
comites, 9 and 14 mags. Sweeping rather more than si* 
nafth of this, about 14m. west (RA 21b. 34m., D.N. n # 


38') we shall come upon M 15, a noble globular cluster, of 
similar character to M 13 In Hercules, but of smaller 
size. Sir J. Herschel gives the stars 15 mag. of his scale, 
running up to a central blaze, and more' condensed there 
than according to the idea of equal distribution. It is not 

S uite circular, and surrounded with outlying streams, 
luffham, with a 9-inch “ With” mirror, nas detected a 
dark patch near the centre, and two faint rifts like those 
in M 13, traces of one of which 1 think I once perceived. 
This fine object deserves a long and steady gaze. 

About r° south of the cluster, a little west, we shall 
readily find a beautiful pair, perhaps slow binary, 2 2799, 
both 0'6 mag. of Struve’s scale, i"‘4 distant 
Ranging east and west, at some distance below • Pegasi, 
we shall remark the subject of Diagram 4; part of 
Aquarius . At the east end a very remarkable pair, f, 
R.A. 22h. 23m., D.S. 0* 38', will be found in the interior 
of an easily-recognised triangle of stars, not much dif¬ 
fering in brightness. The magnitudes are given 4 and 
44; the distance 3"6; the binary character is certain, 
and the period last assigned 1625 years. This is an 
excellent object for a small telescope, and will lead to 
many wondering thoughts as to the possible state of 
existence there. A much larger aperture will be required 
to secure Burnham’s little pair, 84 and 10 or 11 mag. at 
l #, 5, 11’ south of C 

To find our next object, M 2, R.A. 2ih. 27m., D.S. 
1° 22', by sweeping, we must note its configuration in the 
diagram with a and 0,two stars conspicuous for insulation 
in a dull region. It will repay the search, being, not 
indeed a brilliant, but a very interesting ball of several 
thousand very minute stars. 15 mag. of Sir J. Herschel, 
“a most superb cluster” in his reflector, “like a heap of 
fine sand,” blazing in centre: D’Arrest sees it of irregu¬ 
lar form. What an object, could we reach its neighbour¬ 
hood I 

But perhaps more surprising, though in quite a different 
way, is the next, JJI iv. t—that is. No. 1 in Sir W. 
Herschel’s fourth class—a noble specimen of what, from 
their equable light and defined edges, tbe illustrious 
discoverer termed Planetary Nebulae. It lies in R.A. 
2oh. 58m., D.S. n° 50', and, to find it, we may carry .a 
line through a and 0 nearly as far again, bending a little 
downwards: this will point out v, a jfth mag. star, a little 
west of which we shall catch our object. It is tolerably 
bright, slightly elliptical, and of a pale blue tint Lassell 
has seen a luminous well-defined ring in its interior; 
Buffham, with g-inch mirror, an opening. The Earl of 
Rosse, besides many faint projections, finds a narrow ray 
on either side, making the whole a singular resemblance 
to Saturn with a very thin presentation of the ring. Yet 
here too is gas ] and as it seems, nothing but gas I But 
whence? how? wherefore? 

And now we pass to the left over a long and rather dull 
region from the triangle in Aquarius to the chief star of 
Pisces, at the extremity of the constellation, about 20° 
under the well-known three stars that mark the head of 
Aries, a Piscium with tbe head of Cetus east of it are 
shown in Diagram 5. It is a fine pair, 5 and 6 mags, 
at 3*'2, the tints of which, as well as the mags., have been 
described with greater discordance than can be easily 
explained, a Celt, the next conspicuous star to the east, u 
a very beautiful specimen of a Large orange star, with a 
blue companion at a little distance, the colour of which 
may possibly be due to contrast, or heightened by It: 
this might be ascertained by hiding the great leader 
behind the edge of the field. There is a pretty little pair 
near them. The next star to the right, y, is a striking 
double, 2"*6 apart, 3 and 7 mags., yellow and blue 
(greenish, ruddy, or tawny to some eyes). Above and to 
the right of this is v, 44 mag., attended by a very minute 
companion, a glimpse star to Smyth, but much easier of 
late. Below v, a little to the right, is b. a line through 
which from a will point out a very remarkable variable, 0, 
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or Mira Ceti, R.A. 2b. 13m. D.S. 3 0 31'. This changes from 
3 mag. to equality with a very minute companion in about 
33ld, 8h. 4m., but not without some uncertainty. Its 
colour, according to Sir j, Herschei, is a full ruby ; I saw 
it so once, when about 10 mag., if it was the right star, 
but it was immediately clouded over : at another time, 
near maximum, pale yellow, without a trace of red, j 
Flammarion also finds it by direct comparison less red 
than a gas dame. This tint would be an interesting 
object of study; but care must be taken in identification. 
Mira is now decreasing. 

Having mentioned the head of Aries , we must recollect 
that y, the smallest of the three stars, is a double, interest¬ 
ing as the first of these objects recorded by Hooke in 1664 
and a fine object, nearly 9'' distant. These three stars 
are introduced into this diagram as guides to Triangulum 
just above them, where we shall find our last two objects. 

1, R.A. 2h. 5m., D.N. 29° 44', topaz and green, an 
exquisitely coloured pair, 5$ and 7 mags., distance 3 '’5; 
perhaps in slow orbital motion. We shall pick it up 
about north of a, a little to the east. The other is a 
strange phenomenon, 

M 33, R.A. ih. 27m., D.N. 30 s 4', about i° north of a, 
and not far towards the west. Feeble as it is, it will be 
visible even with a very small aperture,from its great extent; 
fully or the diameter of the moon, from north to south ; 
but on the other hand may, from want of contrast, be im¬ 
perceptible with any but a very low power. The elder 
Herschei thought it was resolved into the minutest 
possible stars; but this has not been confirmed. His son 
and d’Arrest find a principal condensation with subordi¬ 
nate nuclei and nebulous tracts; the Earl of Rosse, a 
flocculent and spiral structure, with curved intersecting 
branches; a strange, incomprehensible form. 

Our space will not admit of an extension of this very 
meagre and imperfect selection, limited for the most part, 
for obvious reasons, to such portions of our autumnal sky 
as are rapidly passing away. T. W. Webb 


AN OBSERVATORY FOR HONGKONG 
\\T E observe that Sir John Hennessy, the Governor of 
* v Hongkong, has succeeded in getting an item of 
twenty thousand dollars for an observatory and time ball 
passed by his Legislative Council in the estimates for the 
current year, in addition to a sum of ten thousand dollars 
voted for >the same purpose last year. The advice of 
Major H. S. Palmer, of the Royal Engineers, has been 
sought by the Colonial Government, and in a valuable 
paper published in one of the most recent Government 
Gazettes, he details the advantages, imperial and local, 
which may be expected from a physical observatory in 
Hongkong. The favourable position of the island for 
certain observations, especially with regard to the typhoons 
of the China Seas, on meteorology generally, and on ter¬ 
restrial magnetism, was first brought to the Governor's 
notice in September, 1879, through the Secretary of State 
for the Colonies, by Dr. Warren De La Rue, as Vice- 
Chairman of the Kew Committee of the Royal Society. 
He pointed out the extreme importance of obtaining 
accurate records of the magnetic and meteorological con¬ 
ditions of the China Seas. There are at present only four 
observatories at which continuous observations are taken 
on the eastern coast of Asia and the adjacent islands— 
one at Batavia, in Java, supported by the Dutch Govern¬ 
ment, one attached to the Russian embassy at Peking, 
one at Siecawei, near Shanghai, and ope at Manila. The 
two last are supported by the Society of Jesus. It is 
pointed out that Hongkong divides the distance between 
Siecawei and Manila, and would consequently be a most 
valuable acquisition to the list. The support of th* 
Government of the Colony for a limited number of 
Venn tp an observatory provided with self-recording 
instruments is therefore invoked. English officials ana 


merchants abroad do not as a rule display much 
interest in science, and it is therefore fortunate that 
the gentleman at present at the head of the Govern¬ 
ment of Hongkong is one capable of appreciating the 
great importance of Dr. De La Rue's suggestion and of 
energetically carrying it out. Governor Hennessy had 
indeed in some sense anticipated the request, for he had, 
two years previously, in the first estimates which he pre¬ 
pared for the colony, obtained five thousand dollars from 
his Council for an observatory and time-ball He entirely 
agreed with Dr. De La Rue’s remarks, and added that 
the clearness of the atmosphere at certain seasons would 
admit of a valuable record being made of sun-spots, 
while the tides and varying temperature of the seas sur¬ 
rounding Hongkong, and the slight but frequent earth¬ 
quake phenomena, would also be deserving of the atten¬ 
tion of competent observers. A sum of between thirty 
and forty thousand dollars has been granted altogether 
for the establishment of an observatory, the chief objects 
of which are— 


1. To determine the local time by astronomical obser¬ 
vations, and drop a time-ball daily. 

2. To obtain a series of meteorological observations 
with instruments of the best kinds, and to acquire infor¬ 
mation relating to the typhoons and monsoons of the 
China seas. 

3. To obtain a series of observations in terrestrial 
magnetism, also with the best modern apparatus. 

In his report Major Palmer addresses nimself to each 
of these subjects separately. He recommends, we are 
glad to notice, that none but the best instruments should 
be employed, and that the observatory records should be 
made and published with scientific precision, and be such 
as to command public confidence. The meteorological 
depart cent, he points out, besides furnishing science 
with valuable data from a locality well suited for the 
observation and collection of facts appertaining to certain 
phenomena of special interest, cannot fail to have a direct 
and practical value by affording security, by its predic¬ 
tions and weather-warnings, to life and property in seas 
navigated by vast numbers of native and foreign vessels, 
but subject, during four or five months of the year, to 
rotatory storms of appalling violence and danger. Its 
operations, as well as its purpose, would be twofold. 
There would be the systematic observation and record of 
the ordinary phenomena of pressure, temperature, humi¬ 
dity, rain, sunshine, wind, and hydrometeors, such as are 
usual in observatories of the first order, and observations 
of atmospheric electricity. The second branch would be 
the observation and collection, as far as possible, of 
facts and phenomena relating to typhoons, both for the 
protection of marine interests and for the purpose of 
contributing bit by bit to our knowledge of a subject at 
present but little understood. He recommends that 
measures should be taken to enable the director of the 
observatory to be placed in prompt telegraphic commu¬ 
nication with Maniia, Amoy, Shanghai, Saigon, and 
Singapore, as well as with the south of Japan, and 
indicates the steps necessary for this purpose. 

As for terrestrial magnetism, the character of the rocks 
and soil of Hongkong, and the neighbouring promontory 
of Kau-lung, is not, he thinks, the most favourable that 
could be chosen for magnetic research, yet the position 
of the colony on the magnetic chart, and with respect to 
other places where observatories are already established, 
leaves no room to doubt the value of well-conducted 
observations. 

As to the staff of the observatory, a director. Major 
Palmer very properly suggests, should be obtained 
through the Astronomer-Royal, and thinks a salary of 
net less than 700/. a year should be given. Minor officer* 
could be obtained among the non-commissioned officers 
of tbe Ordnance Survey Companies of the Royal Engi¬ 
neers. The prime cost he estimates at 6300/., and the 
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subsequent annual charge at about 2000/. It would 
seem therefore that we may shortly expect to find a 
tolerably complete and well-equipped observatory in the 
must eastern of our possessions. It is believed also that, 
with the assistance of Mr. Hart, the Inspector-General 
of Chinese Customs, the Government of China may be 
induced to establish a scries of meteorological stations at 
various points on the seaboard of their vast territory. A 
perusal of Major Palmer's report leaves on our mind the 
impression that the Colonial Government is fortunate in 
being able to obtain at the present time the advice and 
co-operation of an officer of his ability and scientific 
attainments. 


PROBING BY ELECTRICITY 1 
/_ pHE instrument* 1 have the honour of presenting to 
d the Academy has for its object the determination of 
the exact place occupied by balls of lead, fragments of 
shell, or metallic substances of any kind embedded in the 
body of a person wounded by firearms; and it may be 
considered as a form of the well-known induction-balance 
of Prof. Hughes. 

This exploring instrument enables us to determine that 
position fir the most part with very great exactness, and 
that without any pain to the patient, which is not the 
case when we use metallic probes, which require to be 
brought into direct contact with the projectile. 

The instrument is composed essentially of a system of 
two parallel flat coils partially superposed upon one 
another in such a manner that the edge of one is nearly 
over the axis of the other (Tig. 1). One of these coils 


- c o 


Fm. t. 

(a) is made of thick wire constituting a portion of the 
primary circuit, and the other (n) of thin wire, consti¬ 
tuting a portion of the secondary circuit. Both coils are 
imbedded in a mass of paraffine placed in the interior of 
the wooden case furnished with a handle. 

A vibratory current from a galvanic battery traverses 
the primary coil, and the secondary circuit includes an 
ordinary telephone. Under these circumstances no 
sound is heard from the telephone ; but if we cause any 
metallic body to approach the part (c) common to the 
two coils, the silence immediately gives place to a sound 
the intensity of which will depend upon the nature of the 
metallic body, upon its form, and upon its distance. We 
may remark in this connection that the most favourable 
form that can be assumed by the projectile for which we 
explore, is that of a flat disk with its face parallel to the 
surface of the skin, and that the most unfavourable, a 
similar disk with its face perpendijular to the same 
surface. 

It is difficult in practice to obtain the exact adjustment 
of the coils required, and it is therefore found advisable 
to introduce into the primary and secondary circuits 



respectively two other coils (D and E, Fig. 2) analogous 
to the first, but very much smaller, whose common sur¬ 
face can be modified by the play of a micrometer screw. 

By means of this fine adjustment we are able easily to 
reduce the telephone to the most complete silence; It 
should be added that the effects obtained when a con¬ 
denser (F) is introduced into the primary circuit are 
much inferior to those obtained without, as had been 
independently predicted by Prof. Rowland of Johns 
Hopkins University. 

If we wish to ascertain the depth at which the metallic 
mass lies embedded this is easily ascertained if we know 
‘ <1 priori its form, its mode of presentation, and its sub¬ 
stance. It is only necessary to adjust the apparatus to 



silence while it is applied to the skin, after which, re-, 
moving the apparatus, we bring near it another metaltW 
mass similar to that explored for, so as to reproduce 
silence anew, and the distance of this mass from the ex¬ 
ploring instrument gives the measure which it is desired 
to determine. 

I conclude this Note by the relation of an experiment 
made in the office of Dr. Frank Hamilton of New York, 
on October 7 last, in the presence of thirteen eminent 
surgeons. 1 The experiment was made upon the person 
of CoL B. F. Clayton, wounded in 1862. The ball 
entered in front through the left clavicular articulation, 
breaking the clavicle. Doctors Swinebome and Vander- 
pool supposed that it was lodged under the scapula, but 
my apparatus demonstrated, on the contrary, that it was 
located in front and just below the third rib. 


MAGNETIC SURVEY OF MISSOURI 


I N Nature, voL xxiii. p. 583, the writer presented a 
chart of magnetic declination which represented 
the results at forty-five stations in Missouri. The facts 
seemed to indicate a marked effect due to contour. Up 
to the middle of August of the past summer nothing 
inconsistent with this explanation was found, although 
the number of stations baa been increased to over eighty. 
By that time the stations had become so numerous in 
Central Missouri that a more minute survey along the 
river bank between Jefferson City and Glasgow gave 
promise of affording a crucial test. It wag necessary that 
the 8° line, which tends down the river, crossing at some 
point east of the, mouth of the Osage River, should 
return on the south side of the river, looking something 
like a reversed contour line. 

What we did find was, that the 8° Une crosses the 
Missouri Valley without bending, running south-west to 
near the summit of the "divide 7 between the Osage and 
Missouri rivers, and then bends abruptly to the north¬ 
east, re-.crossing the .Missouri above Jefferson City, and 
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after a -wide ditour re-crosses east of Hermann, returning 
to the south-vest, thus forming an immense cape-like 
area of maximum declination to the east of Jefferson 
City. It is therefore improper to regard the chart re¬ 
ferred to as more than a representation of observations 
then made, although the stations were more numerous 
than is usually deemed necessary for an area of 60,000 
square miles. 

The area of minimum declination represented on the 
chart of April 21 has been more satisfactorily outlined, 
and a closed area of maximum declination lying to the 
west has been determined with certainty. 

The work of the past summer has therefore increased 
the complexity of the isogonic lines, and the gradual 
change m declination in passing through these areas of 
abnormal value shows that the causes must act over 
areas of from 1000 to 3000 square miles, i.e. that the 
observed effect is not due to minute local causes at the 
several stations. It will not be possible to determine 
fully the extent of these abnormal influences until similar 
work done in adjoining States shall enable a more precise 
determination of normal values. The stations of obser¬ 
vation in Missouri now number over 100. Arrangements 
for the summer of 1882 have already been made, and the 
survey will be carried forward on a still more extended 
scale. Francis K. Nipher 

St. Louis, October 8 


THE ECH 1 NOIDS OF THE “ CHALLENGER" 
VOOLOG1STS in general, and echinologists in par- 
^ ticular, will welcome vol. iii. part 9 of the “ Report 
on the Scientific Results of the Voyage of H.M.S. Chal¬ 
lenger which has just been published. It deal* with 
the Echinoidca, and has been prepared by Prof. A. 
Agassiz, a more competent reporter than whom it would 
be difficult, if not impossible, to find. We do not propose 
to do more than give abrief outline of the principal results 
brought to light in this portly volume, which runs over 
some three hundred pages of text, and is illustrated by 
6ixty-fivc plates. 

Commencing with a few remarks on classification, 
Prof. Agassiz passes on to treat at more length of that 
vexed question of the position of the axis of the Echinoidca. 
He dissents from the theory put forward by Lovdn in 
bis “ Etudes," a memoir which, however much one may 
differ from it, cannot be read without a feeling of admira¬ 
tion of the M infinite skill'—to quote Prof. Agassiz's 
happy expression- displayed by the author. Our reporter 
again asserts the position he has all along held, that, 
judging from embryological data, the position of the axis 
is in the main determined by that of the raadreporiform 
plate. Next in order he deals with the structure of the 
coronal plates, the anal system, the fascioles, and the 
structure of the spines. In connection with the latter 
subject Prof. Agassiz takes exception to some views which 
we have elsewhere put forward as to the systematic value 
of acanthological characters. His opinions on any point 
of Echinoid structure merit the highest respect, and so we 
do not propose to enter here into an examination of his 
criticism on our work—a criticism, be it said, which is 
conceived in the true scientific spirit. A more fitting 
opportunity will offer itself in a. further communication on 
the subject with which we are at present engaged. The 
reporter then goes on to notice with extreme aversion the 
attempts to construct "genealogical trees M “ which have 
become so fashionable. 1 ' In spite of Prof. Agassiz's well- 
earned' reputation, however, one reads with a sort of 
shudder the assertion that he is about “to show once for 
sil howfutile it must be to carry on" these attempts, 
'especially when we remember the men «f mark who 
engage » them. But Jt genealogical tree is a apas.tree 
te PjpoL Agassis, and he attacks it with hearty good will, 
albeit we think that the mathematical axe which he wields 


is by no means so destructive as he appears to believe, 
That relations exist between the different groups Of 
Echini no one knows better than Prof. Agassiz, and in 
the next two or three sections of his Report he shows 
how well he can use his knowledge in the interesting con¬ 
nections he traces between recent and fossil Urchins, 
and since this relation does exist we cannot see why the 
attempt to indicate it graphically or descriptively is to be 
condemned as futile, even though there may be a minimum 
of 2 19 possible combinations of variables. Having passed 
in review the relations between recent and fossil Ecninoids 
the reporter then comes to what is the real sum and centre 
. of his Report, the description of the species and genera, 
and here we have an abundance of most interesting 
matter. 

The Challenger Expedition has added fifty-two new 
specicfe, comprised in fifteen new genera, to our list of 
Echinoids, a very considerable addition when we remem¬ 
ber that the order is a comparatively small one. The 
group which has been most largely increased is that of 
the Echinothuridaj, of which twelve new species have 
been described, whilst of the Ecbinometrida;, Clypea- 
stride, and Spatanginaonly previously known forms have 
been obtained. It would be of course out of the question 
to notice all the interesting facts brought to light here; 
the Report itself must be read for this, and we are fain 
to content ourselves with a few passing remarks on some 
of the more striking forms. The remarkable genus 
Asthenosoma, which was established by Grubc in 1867 
(Calvcria, Wyville Thomson, 1869) to contain an Urchin 
with a flexible test has been increased by the addition of 
five new species with a very varied bathymetrical range, 
one having been obtained at 10 fathoms and another at 
1400 Wyville Thomson’s genus, Phormosoma (1874), 
has afforded seven new and most interesting species, in¬ 
habiting, as a rule, deeper water than its companion 
genus (25S fathoms to 2600 fathoms). To this genus 
belongs the honour of furnishing the largest Urchin which 
Prof. Agassiz has hitherto met with, Pk. hoflacantha, 
Wy. Thoms., measuring 312 mm, in diameter—truly a 
good-sized specimen. Amongst the Didematidae we have 
a remarkable new genus, Aspedodiadema, with the abac- 
linal system and ambulacral plates of a Cidarid combined 
with the thin test and hollow spines of a Diadema. 
Micropyga is another hitherto undescribed genus of the 
same family. Passing over the Echinometridie (no new 
species), the Temnopleurid* (three new species), the 
Triplechinidde (one new species), and the Clypeastride 
(no new species), we notice amongst the Petalosticha 
thirteen new species of the curious genus Pourtalesia (A. 
Agass., 1869) with its remarkable beaked test; and, 
amongst other new genera, Cystechinus, which appears 
to be related to the fossil genera Galerites and Anan- 
chytes. We might go on for a long time noting one 
interesting form after another, were it not that to do so 
would make this notice inordinately long. How far 
further study and discovery will affect the number of 
genera and species enumerated here it is impossible to 
say, but as Prof. Agassiz is by no means given to multi¬ 
plying species, and as most or the specimens appear to 
have been well preserved—only a few having been de¬ 
scribed from fragments—it is likely that the greater num¬ 
ber will stand. A word in conclusion as to the plates. 
The majority of them have been drawn by Mr. Roetfcer, 
and we congratulate Prof. Agassiz on having at hit 
. disposal the services of so gifted a draughtsman. Many 
of the plates are to our mind very gems of lithographic 
art. The drawings, of the sections of spines, though 
yery pretty, and in most instances handled with great 
delicacy and finish, do nat always give the clearness Of 
detail that could be desired, and the mechanical arrange¬ 
ment both of these plates and of those containing the 
ffedicaUarisB and the aide views of spines is decidedly 
objectionable. * It may be that Prof. Agassiz and his 
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artist have constructed some subtle key whereby they can 
discover at once the position of any required figure, but 
it is hidden to our clumsier intellect; and when a plate 
contains from thirty to fifty-nine figures, numbered appa¬ 
rently without any definite order, the task of picking out 
any given figure becomes rather tedious. Having said 
this, however, we have said ail that we think we can 
say against the beautiful plates which accompany Prof. 
Agassis 1 most interesting “ Report on the Ecninoidea of 
the Challenger." H. W. Mackintosh 

NOTES 

The anniversary meeting of the Royal Society will be held, 
as usual, on St. Andrew’s Day, the 30th inst. The following is 
the list of the Council and Officers nominated for election t— 
President, William Spottiswoode, M.A., D.C.L., JLL.D.; 
Treasurer, John Evans, D.C.L., I.L.D.; Secretaries, Prof. 
George Gabriel Stokes, M.A., D.C.L., LL.D., Prof, Michael 
Foster, M.A., M.D.; Foreign Secretary, Prof, Alexander 
William Williamson, Ph,D.; other members of the Council, 
Francis Maitland Balfour, M.A., I. Lowthian Bell, F.C.S., Sir 
Riscton Bennett, M.D., Prof. Thomas George Bonney, M.A., 
Prof. Heinrich Debus, Ph.D., Alexander John Ellis, B.A., Sir 
John Hawkshaw, M.I.C.E., Thomas Archer Hirst, Ph.D., 
William Huggins, D.C.I.., LL.D., Prof. Thomas Henry Huxley, 
LL.D., Prof, Joseph Lister, M.D., Prof. Daniel Oliver, F.L.S., 
Prof. Henry Enfield Roscoe, B.A., LL.D., Wnrington W. 
Smytb, M.A., Henry Tibbats Stainton, F.G.S., Edward James 
Stone, M.A. Prof. Huxley having retired from his office as 
one of the secretaries, as we intimated last week, Dr. Michael 
Foster has been named in his stead. 

The Treasury has, it is stated, awarded the late Astronomer- 
Royal, Sir George. Airy, a pension of wool, per annum, in 
consideration of his long and valuable services. 

Most of our readers will have heard with regret, and pro¬ 
bably surprise, that Prof. Ferrier has been charged with a breach 
of the Vivisection Act. On the general question our opinion is 
well known, but into the merits of this particular case we cannot 
enter so long as the trial is pending. 

The Queen has conferred the honour of Knighthood upon Mr. 
Erasmus Wilson, President of the Royal College of Surgeons. 

The death is announced of Dr. Bouillaud, the doyen of 
medical science in France, and Member of the Academy of 
Medicine and Academy of Sciences. He was born at Angoulcme 
in 1796. 

The impending change in the French Cabinet has brought 
forth an unusual number of regulations from the Minister for 
' Public Instruction. Two of the more notable are the creation 
at Limoges of a Government school for industrial arts and a 
general reorganisation of the veterinary schools of Alfort (near 
Peris), Lyons, and Angoulfime. 

M. Killer, who Is a Member of the French Senate, has met 
with an accident in his laboratory. His hand has been severely 
burnt by an explosion, end he will probably not be able to 
resume work for a month. 

The experiments et the Paris Opera with the electric light 
have been successful so far as concerns incandescent light, which 
is now regularly used. A final decision on the matter will be 
come to very shortly. 

Our Paris Correspondent writes that the success of the Sie¬ 
mens Electrical Railway has been so great that the Municipal 
Commission appointed to report on the possible application of 
electricity will advise the experiment of an elevated railway in 
some part of Paris. The only objection to the erection of such 
a line on the Boulevards is its aspect, which it is supposed 
will not be sufficiently ornamental. A large number of practical i 
suggestions will be made by this Commission. I 


The Russian Government has made a grant of 14,000 roubles 
for next year for two Polar observing stations One at the 
mouth of the Lena, and the other, of second rank, but al-o 
for meteorological and magnetic observations, on one of the 
islands of New Siberia. 

The Corporation of Chesterfield deserves credit for their enter¬ 
prise ; they have decided to dispense with gas entirely as far as 
public lighting is concerned, and to replace it with the electric 
light 1 he lighting will be done by means of about twenty-two 
Brush "arc" lamps and about seventy Lane-Fox incandescent 
lamps. Doubtless the example of Chesterfield will soon be 
followed by other towns. 

The Council of the Society of Arts, on the recommendation 
of the judges in the late competition of plant labels, are pre¬ 
pared to renew the offer of a Society’s silver medal, together 
with a prize of 5/., which has been placed at their disposal for 
the purpose by Mr. G. F. Wilson, F R.S., for the best label for 
plants. The object of the offer is to obtain a label which may 
be cheap and durable, and may show legibly whatever is written 
or printed thereon; the label must be suitable for plants in open 
border. These considerations will principally govern the award. 
Specimen label.-, bearing a number or motto, and accompanied 
by a sealed envelope containing the name of the tender, mus 
be sent in to the secretary of the Society not later than May 1 
1882. 

The Royal Commission on Technical Instruction, presided 
over by Mr. Samuel-on, M.P., has begun its work in Paris by 
visiting the £cole d’Apprentis in the Boulevard de la Villette, 
the Fcolc d’Horlogerie in the Faubourg du Temple, and those 
communal schools in which handicrafts are taught Afjter 
inspecting the secondary and higher technical schools of Paris 
the Commissioners will proceed to Chalons Lyons, Rouen, and 
some manufacturing tow ns in the North of France. 

At the ordinary meeting of the Council of the Sanitary Assur¬ 
ance Association, held nt the offices, 5, Argyll Place, Regent 
Street, on Wednesday, October 26, Prof. Hayter Lewis, F.S.A., 
in the chair, certificates were issued under the Corporate Seal of 
the Association to those subscribers who had carried out the 
recommendations of the Association with regard to the sanitary 
arrangements of their hou-es. These certificates, which arc as 
yet a new' feature in connection with provident householding, 
ore not of less importance than Fire Insurance polices. The 
certificates are signed by the chief sanitary officer of the Associa¬ 
tion, Prof. Corfield, M.D., and the surveyor, Mr. Mark H. 
Judge, and they guarantee the satisfactory condition of the 
houses to which they refer; the inspection, report, and super¬ 
vision of the work, where alterations are necessary, being made 
personally by both officers. The certificates are issued subject 
to an annual inspection of the property, for which the members 
are charged a small fee, according to the rateable value of the 
houses; for instance, for a bouse rated at 8af. the fee is half-a- 
guinea for each annual inspection, while for a house rated at 
200/, the fee is two guineas. Detailed reports of works la pro¬ 
gress were made, and correspondence thanking the Council for 
the thoroughness of the reports and supervision of work was 
read. It is just twelve months since the first meeting of the 
Association was convened, under the presidency of Sir Joseph 
Fayrer, K.C.S.I., to form an organisation which should apply 
the combined sanitary knowledge and experience of medical 
men, architects, and others by means of specially qualified officers 
who should yearly inspect the houses of members and report 
upon their drainage, water supply, and ventilation. The Asso¬ 
ciation was soon after incorporated by special licence of the 
Board of Trade, by which It is bound to apply the whole of fit# 
income and property of the Association solely towards the pro¬ 
motion of its objects, and no dividend or profit ,can be paid 
directly or indirectly to the members. The work of the AssOda- 
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tion is very simple in plan. Application is made for the in¬ 
spection of a honse, and the inspection is made personally by 
both the chief sanitary officer and the surveyor, who supply a 
detailed report on the sanitary condition of the property, together 
with a specification of the work necessary to put it into a condi¬ 
tion satisfactory to the Association. While this work is in pro¬ 
gress it is supervised by these officers, and on its completion the 
Council grant a certificate guaranteeing the sanitary condition of 
the property, subject to an annual inspection^ the officers of 
the Association. 

AT an examination held by the Sanitary Institute of Great 
Britain on November 3 and 4, eight candidates presented them¬ 
selves, and the Institute’s Certificate of Competency as Local 
Surveyor was not awarded, but the Institute's Certificate of 
Competency as Inspector of NuLances was awarded to J. 
Horrocks, W. Sortwell, and J. W. Witts. 

The Linnean Society of New South Wales has had the enter¬ 
prise to organise a course of lectures on zoology, open to all who 
care to take advantage of them. They l*gin on October 4, and 
are to extend to December 9, about two lectures being given each 
week. The lecturer is Mr. W. A. Haswell, M.A., B.Sc. 

It is announced, we learn from the Lanttt, that the three 
volumes of the Transactions of the International Medical Con¬ 
gress will be published and ready for distribution at the beginning 
of December. To non-member^ the price of the work will lie 
30J , and the volumes can each be bought squratcly. The first 
volume will contain the list of members, accounts of the general 
meetings, the general addresses, the description of the specimens 
exhibited in the museum, and the transactions of the sections of 
anatomy, physiotogy, path ilogy, and materia medica and phar. 
macology. Volume II. will contain the transactions of the 
sections of medicine, surgery, State medicine, military medicine 
and surgery, obstetric medicine and surgery, and diseases of 
children. Volume III. will contain similarly the transactions 
of the sections of ophthalmology, mental diseases, diseases of | 
the skin, diseases of the throat, diseases of the ear, and diseases 
of the teeth. Orders for the work will be received by J. W. 
Kolckmann of Langbam Place, 

Bulletin No. 6 of the United States Entomological Com- 
mission consists of a General Index and Supplement to the nine 
Reports on the Insects of Missouri, by Prof. C. V. Riley, forming 
in itself a volume of 177 pages. It is very complete. All the 
descriptions of new species described in the Reports are repro¬ 
duced, with such alterations indicated as time may have rendered 
necessary, It is carefully analytical, and one heading will strike 
many as introducing a comparatively new term, ».r. the “ List 
of descriptions of the adolescent states.” 

Wl have already referred to the Smithsonian Report for 1879. 
Mr. 0 . J. Mason’s bibliography of Anthropological Investiga¬ 
tions, which appears in the Report, has been separately reprinted, 
and will be found useful by those interested in the subject. 

Dk. Otto Finsch, whose scientific journey in Polynesia we 
have repeatedly referred to, arrived at Wellington, New Zealand, 
lU June lost, and now Intends returning soon vid Sydney, 

' Tax additions to the Zoological Society’s Gardens during the 
past week include a Tiger {Edit tigris ?) from Assam, presented 
by Col. Owen Williams, M.P., F.Z.S.; a Black Bear (Ursus 
atnericanus) from North America, presented by Capt. McPherson, 
barque Ocean Nymph ; two Common PoledUt {Msuttla pktorms) 
from France, presented by M. P. Pichot j a Yeung Ostrich 
{Stmthio camtius) from Africa, presented by Mr. William 
Jerramj a Great Eagle Owl {Bpho maxim**), European, de* 
posited; three Common Curlews {Nummim orfMta), two Red* 
throated Divers (CAymbut septmtrUmaH:), European, received 
on approval. 


OUR ASTRONOMICAL COLUMN 

Double-Stars.— An important series of observations of 
double-stars has been recently issued from the United States 
Naval Observatory at Washington. It includes all the measures 
made by Prof. Hall with the 26-inch refractor from 1875 to 
tSSo, and a few In the year 1863 with the 9'6-inch equatorial. 
There are observations of double-stars selected by M. Otto 
Struve for the comparison of micrometrical measurements by 
different astronomers, which remain for discussion when those 
of other observers are published. In addition, in order to apply 
a geometrical test to the observations, Prof. Hall has carefully 
measured the multiple stars 2 2703 and 311, and the stars in the 
trapezium of Orion. The observations have been made with 
the filar-micrometer by A. Clark and Ron«, which is commonly 
used with the large equatorial. Then follow measures of objects 
chiefly taken from the catalogues of the Struves, with a few 
others mostly discovered by Mr. Burnham. 2 2 was not separ¬ 
ated w ith power 888 in 1879. Of y- Andromeda we find the 
angle 101 ‘O distance o w *358 for 1878*21 ; 40 Erldani (B.C.), 
125 *0, 3"*515 for 1879* 18. A great change is shown in 0 . 2 .82; 
we have 230° *8, i"*o8 for 1848*67, while Prof. Hall's measures 
give iSa*^, o"*765 for 1879*16.* Mr. Marth’s faint com¬ 
panion of Sirius, estimated 13m., was at 114**9, 7 l"‘ 4 , at the 
epoch 1847*47, which, compared with the particulars at p. 38 
of Memoirs R.A.S., vol. 36, indicates fixity. Pi of. Hall 

remarks on the supposed companions of Procyon, “I have 
never been able to see any of these companions that would stand 
the test of sliding and changing the eyepiece, turning the micro¬ 
meter, &c„ and am therefore doubtful of their existence. This 
is an interesting star for the powerful telescopes of the future." 
Six nights’ measures of 25 Canum Venat. give I57°*5, 0"*5O7 for 
1879*49 t Dr. Duberck has calculated elements for this star, 
period 124} years. 7 Corona Borealis was single in 1875-76 
and 1879. 72 Ophiuchi was examined in 1876 and 1879, but no 
close companion was visible; it may be remembered that at the 
epoch 18^9*61 Secchi saw and measured the close star, and 
recorded it as “ bent separata," and Otto Struve has measures of 
it in 1842, 1847, 1851, and 1876, those in the latter year corre¬ 
sponding almost precisely to the date of the Washington exa¬ 
minations, which seems to point to optical illusion, unless rapid 
variability Is admitted. At the epoch 1879*77 6 Equulei was 
thought to be elongated at 150 s , but Prof. Hall was not certain 
of its duplicity. Many of the more interesting binaries are 
included In this scries of measures. The observations of the 
companion of Sirius made at Washington from 1866 to 1879 
are given in a collective form, and wc have observations of the 
faint stars near the annular nebula in Lyra, of which the following 
results pos-ess value 5 a is the brightest of these stars and the 
one near the following end of the nebula; the angles and 
distances arc referred to it except in the case of the companion 
of the triple star f u hich are referred to/itself 
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To connect the nebula with the stars the following estimates 
were made:— 

(1) The right line a to h is n" outside of the nebula. 

(2) „ „ a „ c very nearly bisects the darker, interior 

part of the nebula. 

(3) „ „ o ,,/ls very nearly tangent to the nebula. 

(4) „ „ b „ c linearly tangent to the nebula.. 

It is added that during these observations no star was seen inside 
the above ring of stars, nor any star within the nebula itself. 
Afterwards it was thought that a star was seen within the nebula, 
but Prof. Hall was not able to measure it. 


GEOGRAPHICAL NOTES 
The twenty-third and twenty-fourth parts of the MUtheilnngen 
dir iesUschin GtseUsthafi fur Natur tout Vttthtrkunde Ostasuns 
oontain ah article by Dr. L. Dttderlein op Oshtma, one of the 
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largest of the chain of Islands which runs from the south coast 
of Japan to the east coast of Formosa, and which include the 
Loochooan archipelago. The island has never before been 
visited by a European, and presents many features of scientific 
and general interest. Dr. Dbderlein spent sixteen days there, 
during six of which be was kept indoors and in darkness by a 
violent typhoon, which is described in the twenty-third number 
of the Transactions of the same Society by Mr. Knipping of 
Tokio. Two distinct types of people were found in the island, 
one pure Japanese, the other—probably the original inhabitants 
before the Japanese conquest—are about the fame size os Japa¬ 
nese, but somewhat better builL The face is not so broad, and 
grows smaller towards the bottom, so that (lie chin is pointed, a 
feature rarely found in the Japanese, whose chins are broad and 
round. The lips and nose are thin, the bridge of the latter 
being convex. The eyes ore large like those of the people of 
Southern Europe, The most striking portion of the appearance 
of this people, however, is the thick hair which they have all 
over their bodies. In this respect they dotcly resemble the 
Ainos of Yezo and Saglialin. The language, of which some 
examples are given, is evidently a dialect of Japanese, half-way 
between the hitter and Loochooan. The customs are in mai>y 
respects different from those of Japan. The w omen tatoo them¬ 
selves on the backs of the hands (the Aito women, it will be 
remembered, tatoo the lip) from the wrists to the roots of the 
nails. The marks are always the tame, but no explanation of 
the custom could be given by the people. When a girl reaches 
the age of thirteen the operation is performed on her hands 
by people specially trained for the purrxve. Married women 
never blacken the teeth, os in Japan, Although the population 
is about 50,000, there is neither pric.-t nor temple in the Island, 
and the people know nothing of a deity to whom they should 
pray. They pay a sort of veneration to their ancestors, but only 
to individuals, nut to the progenitors of their race or tribe, as in 

J apan. Life would run very smoothly with the people, were 
: not for a poisonous snake, called kahu , belonging to the 
Triinere-urus class. It attains a length of six or seven feet, and 
is equal in venom to the most poisonous snakes. The Japnnese 
fear to land on the island on account of these reptiles, which are 
found everywhere. They are said to pursue eels in the streams, 
to climb trees easily, and even to do so for the purpose of 
attacking travellers more easily. At night no one will stir 
abroad, for the bite is invariably fatal unless assistance is imme¬ 
diately procured. In one place a village of thirty-one hou-.es 
was abandoned becau-c the habit were numerous in the neigh¬ 
bourhood. The only cure employed is excision of the part, or 
even of the limb, which has been bitten. The general conclusion 
at which Dr. I bderiein arrives is that OBhima belongs in its 
fauna to the Loochoo*, and has but little connection in this 
respect with Japan, lie thinks, therefore, that the 1 oundary 
between two great zoological region®, the paleoarctic and the 
oriental, lies between the Wand and Japan. 

IN the last number of (he Proceedings of the Berlin Geogra¬ 
phical Society Dr. G. Fritsch has an extremely suggestive paper 
on geography and anthropology as mutual helpmates. The 
writer dwells upon the great aid each of these studies might 
derive from the sister science, if conducted in a broad and 
enlightened spirit. There are problems connected with ihu 
evolution of man and with his present distribution over the 
earth’s surface, the solution of which depends upon a more exact 
knowledge of the former distribution of land and v ater, especially 
in the Tertiary period. The gap that separates man from any 
of the living anthropoids is profound ; but it may posribly 
be bridged over or contracted to smaller proportirns by the 
future discovery of fossil remains in the tropical regions, where 
the race most probably originated. Should these regions fail 
ultimately to yield the connecting links, then the c nchision 
would be strengthened that the evolution of mankind took place 
In some now submerged land, as, for instance, in the Lemuria 
of the Indian Ocean, or in the vast continent of which the 
Pacific Wands may be regarded as the fragmentary remains. 
In the. latter case the problem would remain practically in¬ 
soluble, and the descent of men. from some now extinct an thro- 

C ud forms w ould have to be regarded as at most an assumption 
capable of strict demonstration. The present distribution of 
mankind, the witter goes on to point out, is largely bound up 
with more partial modifications of the earth’s surface. A good 
instance is the Dravidiaa oc aboriginal raoo of the Deccan, dif¬ 
ferentiated from the other types of theAriadc mainland daring 
the period that Southern India was 'tiUjotriaopltr insular mass, 


before the now connecting Northern plains were created by the 
alluvia of the Indus and Ganges. From considerations of this 
sort Dr. Fritsch suggests a scheme of fundamental human types 
differing in some respects from any hitherto proposed by antnro- 
pologists, and insi-ts especially on the necessity of separating 
the Koi-Kom (Hottentots and Bu*hmen) from the Negro proper: 
He alio argues on similar grounds for the unity of the "homo 
Americanos,” whom he refuses to regard as a mere branch of 
the Mongol or any other type of the OH World. 

In a letter from I ancJana Fire Carrie announces the arrival 
of Pfere Augounrd's Stanley Pool expedition at Isangila on July 
12 . They w ere to resume their march for Manyanga on July 14, 
aud hoped to reach it in eight days. Mr, Stanley is said to be 
hurrying on with his work in view of the expiry of his engage¬ 
ment with the International Association in March next. 


The chance of obtaining news of the missing JeatxntUe ex¬ 
ploring expedition before the winter clo-es in appears to be 
getting very remote. The revenue cutter Thomas Certain 
has returned to San Francisco, and the steamer Alliance to 
Halifax, N,S., without any intelligence whatever of the party, 
and now we hear that the visit of the A'odgers to Wrangel Land 
has also been without re-ult. Small boats belonging to the 
Rodgers circumnavigated Wrangel I and. The party in the boats 
also surveyed different parts of the island. The views from 
the top of the mountain on Wrangel Land disclosed -ea all 
around it. The season had been most favourable for the pur¬ 
poses of exploration, owing to the openness of the navigation. 
The Rodgers would probably take up her winter quarters at St, 
Lawrence Bay, whence she expected to sail in June next, and 
proceed as far north as possible. Lieut. Berry finds that Wrangel 
Land is an island sixty miles hi length. 

The November number of Petetmann's Mittheilungcn is 
mostly occupied with two papers—On the Water-ways of 
France, by H. Keller; and on the Mar- h Region of ilie Equatorial 
Nile System and its Grass Barrier®. The latter is a paper of 
great value ami interest, giving the results of the writer’s 
ob ervations during his recent terrible Nile journey. It is 
accompanied by a map of part of the Bahr cl Abiad and Bahr el 
Seraf. There is also iu the number a summary of the proceedings 
of the recent Venice Congress. 

Th* Geographical Society at Bremen has received a telegram 
from the Brothers Krause, dated the 6th inst., announcing their 
safe arrival at San Francisco with good scientific and ethnogra¬ 
phic collections. These explorers bad visited the Chukchi 
Peninsula at various points, and intended spending the winter in 
the north of Alaska. 


SCIENCE IN NEW SOUTH WALES 
A GOODLY record of scientific work is furnished from time 
to time by our vigorous colonies on the Australian 
continent, where {as in other young countries), if the aids to 
Fciense are not so c t mplete as in some parts of Europe, the in* 
citcments to philosophical observation or natural phenomena are, 
for obvious reasons, peculiarly strong. 

The Journal and Proeeedtngs of the Royal Society of New 
South Wales for 1880, recently received by us, includes, with 
other matter, many valuable observations adding to a knowledge 
of the country. We gather that within the last quarter of a 
century, from natural decay, ring-barking, and clearing for culti¬ 
vation, at least one half of the timbered land of the clony (it is 
estimated) has been denuded of trees. A very considerable dl- 
minutirn of rainfall might perhaps have been expected in oonse- 
quence, but this has certainly not Seen the case ; indeed statistics 
rather indicate the reverre. The principal rivers, too, have not 
been diminished in volume of water. Instructive in this connec¬ 
tion is the experience of Mr. Abbott, with ring barking of trees 
on his run at Glengarry, This operation (for Improvement of 
grazing capacity) he carried out in 1869 end 1870, on mostoflhe 
watershed of three creeks, each about two miles long, draining 
well-defined valleys shut in by high ridges of basrit. For twenty 

E n previously these creeks were dry watercourses, only 
ldicg water for a few days after rain, and In a few places in 
winter. But soon after ring-barking they became, and have 
continued, permanent streams, with increased flow of water and 
number or springs. The explanation Mr. Abbott 0fieri is that 
die large proportion of the ndniUl formerly taken up by th* 
gum-trees and evaporated, now finds Its way to the crash* and 
1 rivers. 
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The vecordi of thunder and hailstorms in New South Wales 
np to the end of 1878 were examined by Mr. H. C. Russell, with 
reference to the risk from hail to the Exhibltion.Building erected 
in 1879. The list is given in this volume. Mr. Russell could 
not trace any period in those storms, except that they seemed 
more numerous in the first year after a draught. They are not 
severe or numerous in wet years. The great number of storms 
when the earth is passing through the November meteor stream 
is noted. 

The so-called salt-bushes of Australia arc known to have 
properties that are of great advantage to sheep, which relish and 
ratten on the food, especially in times of drought. Mr. Dixon 
has analysed some eight of those fodders of the Rivcrina district, 
and shows, by comparison with well-known European fodders, 
that they stand well as to nutritive value. One is struck with 
the cxtraoi-dinary amount of a 4 i. In seven of the eight, the 
average ratios of total ash, potash, and common salt to digestible 
matter (oil, carbohydrates, and albuminoids), taken as 100, are 
47, 9*538 and 7 689 respectively; and the difference here from 
European fodders is conspicuous. Cotton bush (the eighth ex¬ 
amined) ranks with the latter. Only two contain a very large 
proportion of common salt, via. oldman salt bush (the most 
prized by graziers), has 15*403, in the relation ju t specified, and 
small salt bush, 14*590. While digestion is doubtless promoted 
by the soluble chlorides, it is in the wool that the greatest effect 
of the diet (so rich in potash) might be expected, and the high 
esteem in which Rivcrina wool is held, is a verification of this. 

Various kinds of coni of New South Wales have been sub¬ 
jected to analysis by Mr. Dixon and by Prof. Liversidge, the 
latter of whom specially wished to see how they compared with 
our coals. He found the Northern District coals to contain 
least ash, average percentage 4*61 ; those of the Western Dis¬ 
trict have io*44 per cent.; and those of the Southern 10*99. 
Thus some of the Northern coal is quite equal in this respect to 
the Welsh and Scotch coals, and but little inferior to the English 
Newcastle coal. The quantity of sulphur in New South Wales 
coal is by no means excessive. Prof, Liversidge also famishes 
an account of some minerals from New Caledonia, including 
the nickel-bearing Noumeaite. This mineral seems to be com- 
pletelyamorphous; the mass s.llts up into smooth concave-convex 
pieces like petals of an unopened bud. It is in some cases soft 
and brittle, and hi others hard and tough enough to be cut into 
ornaments. The colour varies from the palest tinge of green to 
fall rich malachite.green. The composition ranges from practi¬ 
cally pure hydrated silicate of magnesia to what is also practi¬ 
cally only hydrated silicate of nickel. The earthy cobalt ore 
(asbolite) from New Caledonia differ-t considerably from those 
met with in other places; baryta is entirely absent, but magnesia 
seems to have taken its place m some case-. 

An interesting paper by Dr. Manning, medical superintendent 
of the Hospital of the Insane at Gladesville, treats of the causes 
of Insanity in 3077 patients admitted to that institution in tea 
years from 1869; a comparison being also drawn with F.nglish 
■statistics. We note that 3*9 per cent, of the cases of insanity 
are attributed to isolation and nostalgia conjointly (a category 
not given in the English table). The cases of pure nostalgia 
were those of foreigners, who spoke Engliib most imperfectly. 
The cases of isolation included shepherds, whose occupation 
some yean ago was most lonely, and still h, in some places, 
though the state of things is improving in this respect* Hr. 
Manning found last year that more than one half (1038 out of 
»J6) of the inmates of those institutions in the cokray were 
apparently quite friendien, and that 10 per cent, were foreigners. 
The isolation, which is something terrible to & new emigrant, 
and which lists often Cor years, i« kept up by the disparity of 


to hereditary transmission of insanity, the Gladesville statistics 
give only 7*3 per cent., but they are much less complete than 
the English, owing to the difficulty of getting to know the family 
history. 

We can do no more than briefly indicate some of the other 
subjects dealt with in this volume; some new doable stars, the 
longitude of Sydney Observatory', the opposition and magni¬ 
tudes of Uranus and Jupiter, the orbit elements of Comet I. 
1880, changes in the surface of Jupiter, catalogue of plants 
collected by Forrest in North-West Australia, fossil flora of 
Eastern Australia and Tasmania, piturie, iron acted on by sea¬ 
water, wood inclosed in basalt, fossils from Fabsozoie rocks of 
New South Wales, schemes of water supply for Sydney, wells 
in the Liverpool plains. 


ON THE APPLICATION OF PHOTOMETRY 
IN THE STUDY OF THE PHENOMENA OF 
DIFFUSION IN LIQUIDS 

§ I. CINCE the publication in 1803 of Berthollet’s work, 1 in 
***' which it is already asserted that the diffusion of salt 
soluti ms in water takes place according to the came laws as the 
propagation of heat in solids, an exact method has frequently 
been sought for determining the coefficient of diffusion. The 
attempts in this direction have failed to give concordant results, 
which may best be judged from a compilation of the numbers 
expressible in absolute units with reference to chloride of sodium, 
whose coefficient of diffusion in water has most frequently been 
measured. The coefficient is stated to be— 


the insanity from intemperance has been exaggerated ; the per¬ 
centage at Gladesville Is 8*3. The vile quality of the drink (he 
thmHert) end the system of drinking (short reckless outbursts, 
withproloMed periods of abstinence), ye^ww ln e n t factors to 
“the malt. 'Sunstroke, as might *be supposed, causes insanity-to 
vwt&k grea ter extent In New South Wales than in EngktxH 
S percent, of the cases are accredited to It. Dr. Maanfnrnlso 
expresses the opinion that Insanity through lactation pc oteqg e d 
hgwtt -tha tt rifoixy Hai ebmpre frequent. Again, 4 el»-struck 

■ff^dhronieffl h*ffi?*ndha attributes^ aconsAeraileimnibff 
df times to the want of varied and property eodketmeAf. As 


By Graham, at 5* C. 88 ) 

By Fick.116 l x io- 7 *^ 

By Johannisjanz . 53 ( sec - 

By Schuhmeister, at io* C. 97 ■ 

When we inquire into the laws which govern this coefficient 
we meet with even greater discrepancies. Thus Graham, Fick, 
and Schubmeister’s researches indicate the increase of the co¬ 
efficient with the rise of temperature. Johannisjanz finds no 
such relationship. Thus H. F. Weber, experimenting with 
sulphate of zinc, concludes that the coefficient of diffusion de¬ 
creases with increase of concentration. Schuhmeister asserts 
exactly the contrary. 

The importance which diffusion has gained of late ns a means 
of investigating and solving many problems connected with 
molecular physics 1 induced me to search for a method which 
should permit me to investigate the processes’ of diffusion, not 
alone with more accuracy than heretofore in that direction in 
which the final results may be ascertained bv simple weighing, 
but ako to open up n new field of research which has been inac¬ 
cessible np to now for want of suitable methods. A detailed 
description of my method, and a full account of all the circum¬ 
stance; to be observed in canying out the experiments, will he 
found in Wiedimantit Amtakn, vol. aiii. pp. 606-33. I will 
only give here the general outlines. 

In the middle of a large glass trongh a glass dish is inverted. 
On the tow of this dish a narrow but thick glass rod is placed 
horizontally, and upon tbh four cylindrical vessels of approxi¬ 
mately equal height at suitable distances from each other and 
from the -walls of the trough. These are filled with solutions of 
the salt to be investigated, in such a way that the meniscus 
attains its maximum height. Water is now poured into the 
trough till it reaches in height 0*1 cm. below the edge of the 
shortest cylinder, and the whole allowed to stand for several 
hours to equalise the temperature. After this, by means of a 
specially constructed funnel, more water of exactly the same tem¬ 
perature as the water in the trough is introduced, until it reaches 
1 a height of Bcveral millimetres above the edge of the cylinders. 

| The apparatus Is now left to itself. 

To interrupt tire experiment a method has been 'devised, the 


prior of which will also he 


in Wkdmmn’s 


The result is calculated by the formula— 


l h'UsUppdM 

_T3S frilMswH. "Oa ife NsramTuf 

rWAToaa, vol. x*l. p. 19a. 


pw.’* ftativAv). *91 L,fl »■ 
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where signify 

l the depth of the cylinder. 
t the time of the experiment. 

e x the concentration of the salt solation before the experiment, 
r* the mean concentration of the solution after the experiment. 
£> the coefficient of diffusion. 

§ a.—Chloride of sodium was the substance experimented 
with to test the method. Three solutions were prepared, of 
which the first contained 0*66487, the second 5*8506, and the 
third 17*695 parts by weight of the anhydrous salt in too parts 
of the solution. Ihe cylinders employed were 2 to 8 cm. in 
diameter, and 3*45 to 5*036 cm. in depth. The experiments 
were conducted either in such a way that all the cylinders were 
filled with the same solution, and the observation mode if the 
cross-cut and the depth of the cylinder had influenced the Anal 
result; or else differently concentrated solutions were taken, and 
the experiment carried out at exactly the same temperature and 
under the same other conditions. The method was found to be 
sensitive and accurate. The temperature being 8*5“ C., and the 
duration of the experiment ^6*5 hours, the coefficient found 
was;— 


With a solution of 0*66487 per cent.... 
„ » 5'8So6 „ - 

1, » 17*695 


768 

808 

889 


■ cm a 
■ x io-® — 
•sec, 


The conclusion to be drawn from these numbers is that co¬ 
efficient of diffusion within the limits of time and concentration 
indicated decreases according to the law' of the straight line as 
the quantity of salt in solution. 

From this result follow 

1. The numerical value of the coefficient at the same tempe¬ 
rature, and the same initial concentration depends upon the 
duration of the experiment. 

2. A fixed state, in which the concentrations in the fluid 
decrease from bottom to top, according to the law of the straight 
line, is impossible. Fick's method, which presupposes this state, 
cannot therefore give correct results. 

From the above-mentioned law of the dependence of the co¬ 
efficient of diffusion on the quantity of salt in solution, and from 
the first conclusion, it follows that at one and the same tempera 
ture the value of the coefficient may vary between two widely 
separated limits. An experiment performed with a saturated 
solution during the shortest possible time would furnish the one 
limit, another with a solution containing a quantity of salt 
approximating to zero would give the other. 

The physical cause and the necessity for the mentioned depen¬ 
dence is very simple. If a volume of water be mixed with one 
volume of concentrated salt-solution, and if a volume of water 
be mixed with a volume of dilute salt-solution, the resulting con¬ 
traction in the first instance is greater than in the second. The 
diffusion of a salt-solution in water has been up to the present 
considered from a very one-sided point of view, BertholJet and 
Fick arcribe the diffusion to the forces alone which act between 
water and salt-solution; modern investigators ascribe it solely to 
the molecular velocity of the fluid molecules. The experiment 
shows that the diffusion depends on both, and therefore supports 
neither of these views entirely. When the cylinder has been 
filled with concentrated solution the participation of the mole¬ 
cular forces is greater than in the case of weak solution. The 
numerical value of the coefficient of diffusion, which expresses the 
result of the experiment, must necessarily be greater in the first 
case than in the latter. It is therefore in our power to regulate 
the phenomena of diflusion in a salt solution according to our 
will; thus when we experiment with concentrated solutions the 
principal agents at work are the molecular forces, whilst the 
velocity of the molecules plays the chief part in dilute solutions. 
The coefficient of diflusion of a salt-solution loses, therefore, 
entirely the signification of a constant, because in every special 
case it has another value. 

§ 3. The coefficients of diflusion of salt solutions in water at 
the temperature of lo°C., determined by Graham, Fick, Weber, 
and Schuhmeister, form a group of numbers which He between 

0*000010 and 0*000003 —. 

It was of great interest to ascertain the value of the coeffi¬ 
cient of diflusion when the quantity of salt is so small that it can 
neither be estimated with the balance nor with chemical means; 
when, in short, the solution differs hardly at all from pure water, 
and when the participation of molecular forces has been brought 
to a minimum. Such an experiment may be made by tinting 


water with a salt of great tinctorial power and observing the dif¬ 
fusion of the coloured water into the pure, It is much more 
difficult to follow these experiments quantitatively, as very small 
quantities have to be determined. Colorimetrkal methods ere 
not sensitive enough. 

I therefore tried to measure the concentration photometrically. 
Nigrofin, which is sufficiently stable towards sunlight, was the 
colouring matter chosen for we purpose. Hefner's spectro-pho- 
tometerwas employed. The water was coloured with nlgrosin 
to such an extent that its coefficient of extinction for sodium light 
amounted to 1 ‘343. The quantity of colouring matter used was 
so small that the change of specific gravity in the water through 
its addition could not be ascertained. 

A full report of the many difficulties which were encountered 
and a detailed description of how the experiments were conducted 
will be found in the above-mentioned Wiedemann's Annaltn. 
It was discovered that the coefficient of diffusion was smaller 
by one decimal place than the} smallest (known coefficient of a 
salt. 

I he method here described urges the investigation of a [series 
of new problems. 

In the first place the value of the coefficient must be ascer¬ 
tained for different salts when the salt in solution approximates 
zero. When these values have been found, only then it will be 
possible to define in what way the coefficient of diffusion depends 
on the nature of the salt. 

Secondly, it is necessary to find out if it is not possible, by 
tinting water with different colouring-matters, to obtain a con¬ 
stant, which I propose-analogously to a case already considered 
by 7 , Clerk Maxwell—to call the coefficient of diffusion of a 
fluid into itself 

If we suppose a room to be divided into two parts by a 
movable wall and filled with the same gas at the same pressure 
and temperature, and wc then remove the wall, a diflusion of 
the gas takes place from the one half of the room to the other, 
and nice versd , in consequence of molecular velocity. The co¬ 
efficient of the diffusion which takes place here. Maxwell calls 
the coefficient of diffusion of a gas into itself. It is not measur¬ 
able, as the molecules of a gas cannot be marked. It can how¬ 
ever be calculated from the coefficient of viscosity of this par¬ 
ticular gas kinematically measured by multiplying by 1*5435. 

When salt-solution diffuses, it is not the salt, but the salt- 
solution, which diffuses into water. The more dilute the solution, 
the nearer that state is approached in which pure water diffuses 
into pure water. How near I have approached this state in my 
experiments with nigrosin I have no means at present to judge. 
I have no doubt however that this is the only method of ascer¬ 
taining the coefficient, which, if once determined in similar 
manner for every fluid, will be of eminent importance to a 
kinetic theory of fluids, which has yet to be built up. It is 
only necessary to bear in mind the assistance rendered to Max¬ 
well by the determination of Ihe coefficients of diflusion of gases 
by Loschmidt. S. Wroblxwski 


THE ROTATIONAL CO-EFFICIENT IN 
VARIOUS METALS 


THE following is on abstract of a Note on the above subject 
read by Prof. E. H. Hall at the meeting of the British 
Association at York. 

It was discovered two years ago in Johns Hopkins University 
that when a conductor carrying a current is placed in a magnetic 
field, the direction of whose force is perpendicular to the current, 
the current is deflected at right angles to the force and to the 
original direction of the current. A slip of gold leaf on glass 
was placed between the poles of Faraday's electro-magnet, with 
the faces of the gold-leaf perpendicular to the lines of force. 
Wires were attsched one at each end of the strip, for the pur¬ 
pose of transmitting a current through it, and'two other wires 
were led from the middle points of the sides of the strip to a 
Thomson’s galvanometer. When the electro-magnet was not 
made this galvanometer showed no deflection, bat on sending a 
.current through the coil of the electro-msgnet a deflection wm 
obtained, and on reversing the direction of this current the 


Dr. Hopkinson has pointed out that Maxwell, in the first nut 
his book, treating this subject in the most general way, allows 
e possibility that something of this kind may take place, 
axwell suggests the name “rotational coefficient"), so the 
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tern which I employ is his, though the fact was not known 
to him. 

I hive published an article describing these experiments, 
which may be known to you, hut 1 have since found some new 
facts. At Berlin I tested some metals which I had not tried 
before. I cannot vouch for the quantities within 50 per cent., 
but 1 think I can vouch for the direction of the effect. It is 
not the same for different metals under the same conditions of 
current and magnetic force. It might have been expected that 
the effect would be in the same direction in nickel as in iron ; 
but it is not, it is in the opposite direction; nickel acts tike gold, 
cobalt acts like iron. Nickel, silver, gold, platinum, and tin 
gave an effect opposite to iron. 

The most important fact that I have to bring before you is 
that in cine the effect is in the same direction as in iron and cobalt. 


Table of effects on an arbitrary stale. 


Iron 

. +78 

Brass . 

... - i *3 

Cobalt.. 

. + 25 

Platinum ... 

... - 2-4 

Zinc 

. + IS 

Gold . 

... - 6’8 

Lead .. 

... ... - 

Silver . 

... - 8-6 

Tin .. 

. + 0*2 

j Copper 

... - 10 



1 Aluminium 

... - 5 ° 



Magnesium 
! Nickel .. 

... - 50 
... -120 


the direction of this, effect. He also remarked that the terms 
expressing the magnetic force on the matter were the same as 
those which would express Prof. Hall's observed effect on tbe 
current. Was the action to be regarded as an action on the 
matter or on the current ? 

Prof. Everett asked whether the current in its deflected condi- 
tion was oblique (Instead of, as usual, normal) to the eqnipotential 
surfaces ? 

Sir William Thomson, in reply, said that effect on matter and 
effect on the current through It went together, and could not be 
distinguished. He could not say why the effect in any particular 
metal was in one direction rather than the other. There was 
nothing in the mathematical theory to show in which metals it 
should be in the same direction. Prof. Everett's question might 
be answered by referring to several corresponding cases. If 
heat was flowing from end to end of a bar cut obliquely from a 
crystal, the point* of equal temperature in two opposite rides 
would not in general be exactly opposite to each other. The 
foundation of the general theory of which this was an illustration 
had been laid by Prof. Stokes. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


The deflection of the current in those marked + is in the same 
direction in which the conductor itself tends to move in the 
magnetic field. I cannot vouch for the order of the metals. I 
have tried three specimens of nickel, and tbe direction was the 
same in them all. One of them was pure nickel, furnished me 
by Prof. Chandler Roberts. 

The following remarks were made by the chairman, Sir 
William Thomson:— 

The subject of this communication is by far the greatest dis¬ 
covery that has been made in respect to the electric properties of 
metals since the times of Faraday—a discovery comparable with 
the greatest made by Faraday. I look upon it with special 
interest myself as so closely connected with electrodynamic 
properties of metals, which formed the subject of my Bakerian 
Lecture in 1856. I pointed out in that paper, in about § 104, 
that it was to be expected that magnetic induction would produce 
change of thermal conductivity and of electric conductivity in 
different directions in substances perfectly isotropic. I found by 
mathematical investigation rotational terms, and pointed out that 
we might expect in bodies which have rotational quality to find 
the effect of such terms exhibited. But the only Influence having 
that relation to rotation which was necessary for producing the 
terms in question I pointed oat to be the influence of a magnet, 
and that we might expect that the effect of a magnet upon an 
isotropic body would be to induce difference of qnality in 
different directions in accordance with the rotatory term, and I 
said I thought it improbable that the rotatory terms would be 
found to be null in a body subjected to the influence of a 
magnet I look with great delight on Prof. Hall’s discovery, as 
having verified that which I predicted as probable. I did not 
myself make any serious attempt to discover it. It is the first 
illustration ever brought out by experiment of one of the most 
curious and interesting things in the mathematics of seolotropy. 
The previous mathematical writers dismissed these terms alto¬ 
gether^ although they found them in tbe formula;—dismissed 
them as something which we could not imagine to exist. I 
refined to dismiss them, and said there was decided reason that 
they could exist under tbe rotational influence which we know to 
belong to a magnet. 

Prof. Rowland said: Mr. Hall had tried the direction of rota* 
tion of the plane of polarisation when light is reflected from 
nickel and iron on Dr, Kerr’s plan. The direction was found, 
if he remembered aright, to be in opposite directions for these 
two metals. We did not yet know enough to say whether this 
investigation explains the rotation of the plane of polarisation of 

Halite 

Prof. Sylvanus Thompson said he had verified Prof. Hall’s 
result by using a telephone instead of a galvanometer. 

Mr. Gtaefarook said he had published a paper on the si_ 

subject in connection with the rotation of the plane of polarise- 
tion of light. Maxwell said this effect (rotation of the plane of 
polwlsation by reflection from a magnet) could be explained by 
molecular rotation of the particles in the field. 

Prof. Fltageratd asked Sir William Thomson to express an 
opmton as to how it happens that different subetaooes differ io 


Oxford.— On November 3 Sir William Anson, Bart., 
D.C.I.., Fellow and Sub-Warden, was elected Warden of All 
Souls’ College in succession to Dr. Leighton, deceased. Sir 
William Anson was Vinerian Reader in English Law. 

A Fellowship at University College will be offered for com- 

E itition about the end of next February. The examination will 
t in biology and kindred subjects. At the last examination for 
a Biological Fellowship none of the candidates were judged of 
sufficient merit, and the election was accordingly deferred. 

Candidates for the Brackenbury Natural Science Scholarship 
at Balliol College must communicate with the Master by letter 
on or before Friday, November 11. Papers will be set in 
Chemistry, Mechanics and Physics, and in Biology. There will 
also be an optional paper in Mathematics, and an essay. 

At Christ Church there will be one or more Natural Science 
Junior Studentships elected next March. Candidates must not 
have exceeded the age of twenty on January I, 1882. Papers 
will be set in Chemistry, Biology, and Physic®, but no candi¬ 
date will be allowed to offer himself in more than two of these 
subject 1 s. 

Camiiridge,— On Monday, November 7, Mr. J. E. Marr, 
F.G.S., was elected to a Fellowship at St. John’s College, fn 
1878 Mr. Marr obtained a First Class in the Natural Sciences 
Tripos; in 1879 he received a grant from the University to 
enable him to travel in Bohemia and study the Cambrian and 
Silurian rocks there ; also in 1880 he went in a similar manner 
to Norway and Sweden, His paper on the Rocks of Bohemia 
was published in the Quarterly Journal of tbe Geological Society 
for November 1880. He is at present l^turing for the University 
at Rarrow, Kendal, and Lancaster. 

Glasgow.— Mr. John Macalistdf Dodds, B.A„ Fellow of St. 
Peter’s College, Cambridge, 4th Wrangler, 1880, has been ap¬ 
pointed one of the assistants to Dr. Jack, Professor of Mathe¬ 
matics in the University of Glasgow. Mr. Dodds was a dis- 
tinguished Glasgow student before proceeding to Cambridge. 
All the four Professors of Mathematics and Natural Philosophy 
in the Universities of Edinburgh and Glasgow—Prof. Tait, 
Prof. Chrystal, Prof. Sir William Thomson, and Prof. Jack- 
are Peterhouse men. 


SCIENTIFIC SERIALS 
Tin American Naturalist for September and October, i88t, 
contains (No. 9, vol. xv.): Carl F. Gcsrier, variations in a 
copepod crustacean (woodcuts).—A. S. Packard, iun., Scolo- 
pendrella and its position in nature (places Symphyla as a sub¬ 
order of Thysanura).—W. H. Dali, American work in the 
department of recent molluscs in 188a—D. G. Brtnton, notes 
oh th« Codex Troano and Mava chronology. 

No. to, vol. xv. t D. H. Campbell, on tbe development of 
the stomata of Tradetcantia and Indian com (woodcuts).— 
Cyras Thomas, the age of the manuscript Troano.—J. Walter 
Fewkes, the Physophoridw (tit.).—R. E. Cull, tile Loras in 
Central Iowa.—A. 5 . Packard, jon„ on, the early stages of the 
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fiddler crab and of AlpUeua.—Hartley Borneo, Reason : a psy¬ 
chological distinction* 

Bulletin dt VAtailmU Royale des Sdtnresde Belgique, No. 8.— 
Palaeontological documents relating to the Cambrian formation 
of Ardenne, by M. Malaise.—Magic square of the Villa Albatii 
(Rome), by M. Catalan.—On the specific weight of sulphur of 
Ch. Satnt-Claire Deville, by M. Spring.—On the dilatation of 
sulphur, selenium, and tellurium, by the same.—On the rotatory 
power of albumen cf a dog’s blood, hy M. Fredericq.—Latitude 
on a voyage; graphic process, by M. Adan.—On the monarite 
of the quarries of Nil, St. Vincent, by M. Renartl.—Description 
of a new and precise registering barometer, by M. Delaey. 

Journal dt Physique, October.—Determination of the wave* 
lengths of the very refrangible radiations of magnesium, cad* 
mium, zinc, and alitminiunr, by M. Cornu.—Researches on the 
refringent power of liquids (continued), by M. Damien,—Expe¬ 
rimental researches on the capacity of voltaic polarisation (con¬ 
cluded), by M. Blondlot.—Measurement of the energy expended 
by an electric apparatus, by M. Potier.—Experiment in optics, 
by M- Dubois. 

La Natura , October.—On the thermal radiation and the tem¬ 
perature of the sun, by S. Cattaneo, 

Reale Istituto Lombardo di Sciettae e Lettert . Rendiconti, 
vo), xiv. fasc. xv.—Dkcusskn of tome mistakes regarding 
American vines, by Count Trcvisan.—Alteration of muscu¬ 
lar fibres in a case of locomotor ataxy, by Prof. Golgi.— 
On photaparacstheria in insane persons, by Dr. Raggi.—On 
variations in the velocity of the arterial current following 
paralysis of the vagus nerve, by Prof. Solera.—Anomaly in a 
parrot (Psittacus A masonic us, Lin.), by Prof. Mas gi. —Elimina¬ 
tion of nitrogen from tyrosine, by Prof. Kbrner and Dr. Menozri, 
—On some products of transformation of chinolinc, ly Prof. 
Kdrper, 

fOvista Scientifico- Industrial, September 30.—The axis of 
rotation of Mercury, by T. Zona.—A compressed air bell- 
rbeometer, by S. Scardona, 

Rendiconti dtlle Sessioni dell '/hatdemia dellt Menu del !’ 
Istituto di Bologna, 1880-81.—We note here the following 
-On thu internal discharges of condensers by E. Villon.—Adap¬ 
tation of species to their environment; new observations on the 
genetic history of Trcmatodes, by G. Ercolani.—On the mode 
of termination of ncrve-fihTes in the cornea, and )hc internal 
construction of the axis-cylinder, by G. V. Ciaccio.—Anthropo¬ 
metric researches on the Bolognese, by G. Pcli,—Chemico- 
toxicological researches on a putrefied brain, by C. Slmppn and 
G. Tomani.—Morphological, anatomical, and organic rc-earches 
on the various species of the genus Citrus, by G. Cugini.—On 
the course of the river Po, and on works which must be under¬ 
taken in presence of danger which threatens the neighbouring 
population, by P. Predieri.—New method of obtaining pure 
gastric juice and determining its physiological properties, by L, 
Vella.—hlectric -hadows by A. Righi.—On defective births in 
the females of Afvoxus glis , and in the human species, hy G. B, 
Ercolani,—On the ovulation ftf Distoma ktpaticum and lanceo- 
latum in sheep and oxen, by G. B. Ercolani. 


SOCIETIES AND ACADEMIES 

London 

Chemical Society, November 3.—Dr. Gilbert in the chair. 
—The following pai ere were read:—On citmconic and mesa- 
conic ethers and malic and fumoric acid®, by VV, H. Peikin. 
The authorhus carefully investigated the physical properties of 
the methylic and ethylic ethers of citra- and me'aconlc acids. 
Dr. Gladstone has also measured their refractive indices. The 
citmconic ethers bail at e higher temperature then the mesa- 
conic ethers, hut (heir specific gravities, magnetic rotatory 
power, and refractive indices are lower. Only one anhydride 
can be obtained front maleic anti fumaric adds one from citra- 
and mesaeontc acid*, anfl one from a and fr cotm&ric acids. 
Maleic anhydride can be obtained directly from malic acid by 
heating with an excem of tcetylic chloride.—On the action of 
potamfinn cyanide on - bisttmthons nitrate, by M. M. P. Muir. 
A puce-coloured body i» formed, 8 M€Nf)* 0 « i bf hea ti ng with 
strong- potash BLO. is obtained.—On the atomic weight of 
bhrmath, hr M, M. P. Mttir, The author has analysed his- 
amthotu cHoride. and obtained as a mean atmospheric weight 


210*46, but he 1$ not satisfied with the results, and hopes to 
obtain better numbers by the synthesis of bismnthous iodide.—' 
Additional observations on the halogen salts of bismuth, hy 
M. M. P. Muir.—Note on the action of sulphuric acid on sum 
and tin, hy M. M, P. Muir and C. E. Robbs.—On the 
volumetric estimation of bUmnth In tin form of oxalate* 
by M. M. P. Muir and C. E. Robbs,—Note on the. in¬ 
fluence of water on the reaction betweenpotamium iodide and 
chlorine, by M. M. P. Muir and R. Tnrelfall,—Laboratory 
notes, by M. M, P. Muir. 1. Lecture experiment showing the 
effect of "e" time, u t ” temperature, 11 r” maw. This «om 
sirts in adding a solution of bismuth Iodide in hydriodic acid to 
each of three beakers, one containing roocc. of cold water, 
100 cc. of hot water, and 500 cc. of cold water. 2. The solu¬ 
tion of mangane-e dioxide and manganese ores in hydrochloric 
acid is much hastened hy potassium iodide. 3. A new method 
of detecting tin in the presence of antimony : by boiling with 
metallic copper and testing for stannous salt with mercuric 
chloride. 4. To detect the haloid acids in presence of nitrous 
and nitric acids.—On ?uberone, by R. S. Dale and C. Schor- 
lemmer.—On sulphonic acids derived from isodinaphthyi, by 
Wat‘on Smith and T. Takamatsu,—On phenyb nphthalene, hy 
Watson Smith and T. Takamatsu.—On dimethylmalonic acid 
and dimethylbarbituric acid, by L. T. Thorne. The author 
confirms the conclu; ions arrived at by Conrad and Guthzeit. 

Paxis 

Academy of Sciences, October 31.—M. Wurtzin the chair. 
—On account of the death of M. Bouillaud the sfante ivas 
adjourned .—Comftes rendus for the week contains—Observ-v 
tions of Ciuls’ comet {b 1881) at Marseilles Observatory, by M. 
Stephan.—Elliptic elements of the same comet, by M. Bnssert. 
—Observations of comets c t88i (Schiibcrle), d 1881 (Encke), 
e 1881 (Barnard),/1881 (Denning), at Paris Observatory, by 
M. Bigourdan. 

Vienna 

Imperial Academy of Sciences, October 20.—V. Burg in 
lhe chair.—I,. E. Tiefenbacher, on the forest and its relations 
to landslips (a supplement to a work by the same author, on 
landslips, their cause®, effects and treatment).—F. Au-tcriitz, 
a contribution to the ballistic problem.—E. Mahler, theory of 
curvature of an »-fold manifold new.—E. Weiss, computation 
of the element, and epheraeris of Barnard’s comet (continued). 

Gutting bn 

Royal Society of Sciences, June 4.—Absolute measure¬ 
ment of the ‘trength of terrestrial magnetism by a galvanic 
method without determination of time, by F. Knhlrausch,— 
Theory of curves of double curvature, by A, Enneper.—Remarks 
on some transformations of surfaces, by the same. 

August 6.—Lycnpodin, by K. Bmdeker. 
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THURSDAY, NOVEMBER 17, 1881 


SYSTEMATIC MINERALOGY 
Text-Book of Systematic Mineralogy . By Hilary Bauer- 
man, F.G.S., Associate of the Royal School of Mines. 
(London : Longmans, Green, and Co., r88r.) 

HE text-books of Mineralogy written for English 
readers are so extremely small in number that the 
publication of a new one may be almost looked upon as 
an epoch in the history of the science. The text-books 
already in existence are in many respects very unsatis¬ 
factory, and in general character fall far below the stan¬ 
dard of those of France and Germany. The symbols 
adopted in them for the faces of crystals are generally 
those of Naumann, whilst the simple and elegant symbols 
of Miller, if mentioned at all, seem to be regarded as 
intended for ornament rather than for use. As for the 
advances made by theoretic crystallography during the 
last quarter of a century, no account, save that to be ' 
found in the excellent little work of Mr. Gurney, has 
yet been offered to the English student. 

Mr. Bauerman had thus a dear field and a splendid 
opportunity. It will be interesting to consider how far 
the result of his labour is worthy of the occasion. 

We find, on opening the book, that the Descriptive 
Mineralogy, which the author's wide experience and ex. 
tensive travel should render highly instructive, lias been 
assigned through force of circumstances to a supplemen¬ 
tary volume: of the 367 pages of the present one, 200 
are given up to the geometrical, 100 to the physical, 
chiefly optical, and the remainder to the chemical and 
other properties of minerals. One immediately remarks 
with pleasure the numerous figures of crystals distributed 
throughout the work, all well drawn and clearly printed, 
and what is almost as important to the student, having 
wherever practicable the MiUerian indices affixed to the 
faces. 

On coming to the letterpress, however, one soon 
finds that there is something wrong; in fact, from the 
first page almost to the last there seems an evident dis¬ 
position to perplex the reader. The style is very confus¬ 
ing throughout. On p. $, for instance, we are informed 
that “quartzite and statuary marbles are aggregates of 
particles of quartz and calcit? into masses of a slaty or 
granular texture.” On p. 7 we find the following 
44 The leading property of crystals, as distinguished 
from mere geometrical solids, is the invariability of the 
angles between corresponding faces in different indivi¬ 
duals of the same substance. There is usually a very 
marked symmetry to be noticed in the arrangement of 
their plane faces and edges, and occasionally of their 
points also, although the latter symmetry is not essentia), 
crystallographic symmetry being one of direction and not 
of position, so that two parallel planes or two parallel 
lines me not distinguished from one another, and on that 
account the invariability of the ahgles is a paramount 
consideration." 

Leaving oat of sight the fact that the accuracy of the 
above distinction may be very reasonably contested, we. 
muds doubt the. ability of the ordinary mhtetsiogtal 
student to mastas the compound nature of "the fete* sen- 
taacui On pt lowe are puzzled on being told that “ a poly. 
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heclron may be turned through an aliquot part of a whole 
revolution without its position in space as a whole being 
changed"; on p. 12 wc find that the tetragonal system 
is characterised by the existence of two axes of binary 
symmetry, while on p. 112 /Harare mentioned; on p. 15 
we are informed that if «, / 3 , y arc all different, the mole¬ 
cular net-work has no symmetry, while on the following 
page it is said that, granted certain relations between these 
different quantities, there will be symmetry ; on p. 19 we 
are told that the values of //, k, l are in no wise altered 
by multiplying them by any numerical co-efficient; and 
from p. 2+ it will be conclude l that a crystal with a 
“concave " angle is necessarily a twin. 

On p. 36 it is stated that 44 the test of whether we have 
really four faces of one crystal is the rationality of this 
.inharmonic sine-ratio when reduced to numbers.” ft is 
a well-known fact that in every zone of the cubic system, 
and in particular zones of the tetragonal and rhombo- 
hedral systems, the anharmonic ratio of any four planes 
belonging to two twinned crystals will be rational. 

The account of the inter-relations of the various holo- 
hedral forms of each crystallographic system is not such 
as will relieve this branch of the subject from being still 
looked upon by the English student as somewhat dry and 
wearisome, while the attempt to evolve the hemihedrai 
forms must cause the learner to despair. Thus the chapter 
on the Tetragonal System begins as follows 

14 The complete symmetry of this system is contained in 
an upright prism upon a square base, which has quater¬ 
nary symmetry about a principal axis parallel to the 
vertical edges, and binary about four lateral axes.” 

Instead of an explanation there is then a statement of 4 
the fact that only certain permutations of the indices are 
possible : next follows a calculation, one of the principal 
features of which is the use of some spherical triangle 
characterised only by the fact that it is described about 
the pole of the principal axis and has a side represented 
by w, which symbol has been unfortunately selected to 
represent an arbitrary arc. The hemihedrai forms are 
then arrived at by arranging the symbols of the faces of 
a complete form in a particular order, and then halving 
the faces, or the symbols, or the table, it is not dear 
which, in some symmetrical way not easy to discover (see 
pp. 89 and 120). ^ 

On p. 152 wc find that, in the case of oblique crystals 
the axis of symmetry is a direction of <4 physical equiva¬ 
lence," while from p. 156 we should conclude that a face 
is 44 crystallographically possible" when it has a similar 
face parallel to itself. 

In the discussion of twin crystals the relation in which 
the twin axis and the twin plane stand to the lines and 
planes of the crystalloid system is not clearly expressed. 
It may be worth while to point out that on p. 170 the 
somewhat common error is made of considering a face 
of the cube as the twin plane of the two interpenetrant 
tetrabedra, whereas a little reflection will make it clear 
that the twin plane is really a dodecahedral face. On p, 
3j;a the striations on the cube faces of iron pyrites are, 
stntnge to say, referred to as twin striations. In describ¬ 
ing a goniometer, of which the picture on p. 19s is no 
depbt very ideal, it is remarked that 44 the angle through 
which the circle is rotated will be the supplement of the 
dihedral angle required, if it vms originally set Is 
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On the same page a probable injustice is done to the 
instrument, for we find that“ in all caseB the observation 
must be often repeated to obtain results of any value.” 
What can be meant by the statement on p. 198, that the 
octahedron, or unit pyramid, is always the largest, and 
the cube rectangular prism, or pinakoid the smallest, of 
the constituent forms of any combination ? On p. 205 we 
learn that density and hardness are common to all solids 
alike, and are therefore independent of structure. A 
definition (p. 212) informs us that a substance is ductile 
when it can be cut with a knife, but crushes to powder 
under a hammer, copper pyrites being cited as an ex¬ 
ample ; and on the same page we find as an illustration 
of toughness of a mineral that “ Malleable native Copper, 
especially when intimately mixed with siliceous vein-stuff 
and some varieties of Hematite and Iron Pyrites, has the 
property of toughness in a high degree." 

The discussion of the optical properties is more un¬ 
satisfactory still. On p, 225 is to be found the following 
remarkable statement 

“The movements in such a medium can only be 
reduced to order by supposing them to be made up of 
portions of homogeneous substances of different properties, 
and treating each one separately.” 

The proof of the existence of a minimum angle of 
deviation as submitted on p. 233 can scarcely be meant 
as serious ; but to this curious proof should not have been 
appended an erroneous translation of the formula into 
words. On p. 235 the azimuths of vibration of an ordinary 
ray of light are said to change continuously , but so very 
rapidly that the changes are not perceptible to the eye ; 
on the following page we read of “impulses having dif¬ 
ferent velocities.” Perhaps matters reach a climax about 
p. 245, where the intelligibility of the book for a brief 
period suffers total eclipse, as perhaps may be imagined 
when we read that “ these orthogonal forces are called the 
axes of optical elasticity.” On p. 263 one of the rays 
produced by double refraction is said to be “an extra¬ 
ordinary ray in all directions but those of the optic axes.” 
Phosphorescence is, according to p. 290, “ the power of 
emitting light in a dark place." On p. 293 we find a 
serious misapprehension as to the precise nature of the 
method employed by Fizeau for the determination of the 
expansion of. crystals. One infers from the explanation 
here given that the interference rings, produced by help 
of a plane crystal surface and a lens, arc distorted on 
change of temperature, and that the measurement of this 
distortion serves for the determination of the coefficient of 
dilatation for different directions in the plane surface; as 
a matter of fact Fizeau by his method determined with 
each crystal section the dilatation in only one direction, 
namely, that normal to the plane surface. 

It is difficult to understand how Mr. Bauerman has 
contrived to allow so many loose statements to creep into 
bis book; and we can only surmise that he has himself 
not had the time or the opportunity for a careful revision 
of the proofs. At any rate it will be evident from the 
above that a careful revision is absolutely required before 
the book can take its proper place in mineralogies! litera¬ 
ture. We trust that the present edition may be speedily 
disposed of, and that Mr. Bauerman will thus be enabled 
to offer to the English student a second and revised 
edition of a. work, the want of which is urgently felt by 
every teacher of the subject. L. FLETCHER 


A TREATISE ON CHEMISTRY 
A Treatise on Chemistry. By H. E. Roscoe, F.R.S., and 
C. Schorlemmer, F.R.S., Professors of Chemistry in 
the Victoria University, Owens College, Manchester. 
Vol. III. The Chemistry of the Hydrocarbons and 
their Derivatives, or Organic Chemistry. Part I. 8vo. 
(London: Macmillan and Co., 1881.) 

HE term “Organic Chemistry” was originally used 
to denote the chemistry of compounds produced in 
the living vegetable or animal organism, all of which 
contain the element Carbon. For a long time indeed it 
was supposed that these compounds were peculiarly the 
products of living organisms, being formed under the in¬ 
fluence of a so-called vital force> and that they could not 
be produced, like those of the mineral world, by artificial 
means. But the course of research has shown that this 
idea was erroneous, and that a large number of the more 
important organic bodies—hydrocarbons, alcohols, acids, 
&c., originally known only as products of the living or¬ 
ganism-can be formed synthetically from their ultimate 
elements. The name “Organic Chemistry" has thus 
acquired a new signification, and in its widest sense is 
now used to denote the chemistry of carbon-compounds. 
As however some of these compounds, viz. the oxides and 
sulphide of carbon, have long been known to be producible 
by direct combination of their elements, and have accord¬ 
ingly been described in Manuals of Chemistry amongst 
inorganic compounds, the authors of the present treatise 
have thought it desirable to use the term “ Organic Che¬ 
mistry” in a somewhat narrower sense, viz. as signifying 
the Chemistry of the Hydrocarbons and their 
Derivatives. 

The volume commences with a historical sketch of the 
development of this department of the science, tracing it 
from the few facts respecting organic bodies known to 
the ancients, to the discoveries of Scheele, Lavoisier, 
Berzelius, Liebig, and numerous other workers, down to 
the present time—dwelling especially on the idea of 
Compound Radicals introduced by Lavoisier, and further 
developed by Berzelius, and by Liebig and Wtihler in 
their classical research on Bitter Almond Oil and its 
Derivatives, published in 1837—thence to the theories of 
Substitution and Types, founded chiefly on the researches 
of Dumas, and of Laurent and Gerhardt, and to the sub¬ 
sequent fusion of the Radical and Type theories brought 
about by the experiments of Williamson on Etherification, 
and those of Wurtz and Hofmann on the Compound 
Ammonias. 

The next division of the work treats of the methods of 
Organic Analysis, which are explained in considerable 
detail, and illustrated by admirable diagrams ; also of the 
determination of Vapour-density, in which the latest 
methods introduced by Victor Meyer are felly described, 
after which we come to the Determination of Molecular 
Formulae, the explanations of which are characterised by 
singular clearness. 

Next follows the Classification of Carbon-Com- 
POUNDS, which are divided into groups according to the 
mode of linking of the carbon-atoms, the principal divi¬ 
sions being the Fatty or Paraffin group, in which the 
carbon-atoms are joined together in a single open chain, 
and of the Aromatic or Benzene group, in which the 
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atoms are supposed to form closed chains. Objections 
have sometimes been raised against this division as 
somewhat arbitrary; but we cannot help thinking that it 
is justified by the peculiar kind of isomerism, depending 
on the relative position or “orientation” of the substi¬ 
tuted groups or radicals which exists amongst benzene 
derivatives. 

The formation, constitution, and general properties of 
the Paraffins are next explained, together with those of 
the several groups of bodies, Alcohols, Acids, Amines, 
&c., derived from them by substitution, and th,e remainder 
of the volume is devoted to the special description of 
these several compounds, which are arranged according 
to the number of carbon-atoms contained in them, begin¬ 
ning with the lowest or Methyl-group, the fundamental 
hydrocarbon or paraffin of each group being first de¬ 
scribed, and then in succession the Alcohols, Ethers, 
Nitrogen-bases, Phosphorus-bases, Organo-metallic com¬ 
pounds, Aldehydes, Acids, Ketones, Sulphur-compounds, 
&c., derived from it. 

All these compounds are clearly and ably discussed, 
especial attention being given to those which are of in¬ 
dustrial importance, e.g. common Alcohol, Acetic Acid, 
and the Higher Acids of the Fatty series, which enter 
into the composition of soap. Several industrial processes 
are described in considerable detail, and amply illustrated 
by figures, e.g. the separation of the Paraffin-oils by frac¬ 
tional distillation, the manufacture and rectification of 
Alcohol, the testing of the strength of Spirits and of Wine 
and Beer, the preparation of Vinegar, and the manufacture 
of Soap. And here perhaps it may not be out of place to 
point out the great practical importance of Organic Che¬ 
mistry, which, strange to say, has been called in question 
by some writers in the periodical press, who have spoken 
of it as consisting, in great part, of elaborate trifling about 
compounds of little practical importance, but rejoicing in 
names of fearful length, and formulae of excruciating com¬ 
plexity—and in fact treating this branch of chemical 
science as altogether of second-rate importance in com¬ 
parison with Mineral Chemistry. Now the importance 
of this last-mentioned branch of chemistry, which in¬ 
cludes the description of the Metals and their Compounds, 
is of course beyond all question j but it is perhaps not 
too much to say that at least an equal value in a practical 
point of view may be ascribed to that department of the 
science which is concerned with the materials of our food 
and clothing, and with the constitution of the compounds 
which make up the bodies of plants and animals. To 
remove any doubt that may yet exist as to the practical 
importance of Organic Chemistry, we can imagine nothing‘ 
more effectual than a perusal of the volume under con¬ 
sideration, the appearance of which will doubtless be 
hailed with pleasure by all who ate interested in the 
subjects of which It treats. H. Watts 


OUR BOOK SHELF * 

Acoustics, Light\ and Heat. By Thomas W, Piper. 

(London: George Philip and Son, 1881.) 

THIS little work is not without its merits, the descriptions 
or the simpler phenomena and laws of these branches of 
physics being for the most part clear, accurate, ahd 
coached In caw language. The arrangement adopted in 
the chapters of thebook is a departure, and we think not 


a very wise one, from the usual order of subjects in. ele¬ 
mentary text-books of physics. After a preliminary 
chapter on the atmosphere, its elasticity and its weight, 
the author plunges into vibratory motion, and under this 
head treats of acoustics. Chapter III. is on rectilinear 
motion, under which heading we have the following sub¬ 
jects The reflection of sound, the linear propagation 
of light, reflection of light and its applications, convection, 
radiation, and conduction of heat, laws of curved mirrors, 
laws of refraction, lenses, magic lantern, refraction of 
sound, spherical aberration of lenses, and, lastly, proper¬ 
ties of matter. We have quoted these in the order in 
which they occur, and cannot help thinking that, however 
clearly the individual subjects are treated of, this hetero¬ 
geneous lumping together of them must hamper the 
comprehension of beginners. Chapter IV. deals with 
the conservation of matter, including expansion by heat; 
Chapter V. is on thermometers. Chapter VI., on-the 
conservation of energy, is another example of the author's 
peculiar method. It begins with the correlation of forces, 
deals with the prismatic spectrum, diathermancy, acoustic 
resonance, the laws of vibrations of strings, and specific 
heat. The book concludes with a chapter on sensation, 
optical and acoustical. Except for these aberrations of 
arrangement, and for one or two slips, the book would be 
a satisfactory one for beginners in natural philosophy. 


LETTERS TO THE EDITOR 

[The Editor dots not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts. 
No notice is taken of anonymous communications. 

[The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to ensure the appearance even 
of communications containing interesting and ncvelfacts.] 

The Parasitic Habits of Molothrus 
In the “Origin of Species" I adopted the view maintained 
by some writers, that the cuckoo lays her eggs in other birds’ 
nests, owing to her habit of laying them at intervals of two or 
three days ; for it could hardly fail to be disadvantageous to her, 
more especially as she has to migrate at a very early period, to 
have young birds of different ages and eggs all together in 
the same nest. Nevertheless this occurs with the non-pnrasitic 
North American cuckoo. If it bad not been for this latter case, 
it might have been argued that the habit of the common cuckoo 
to lay her eggs at much longer intervals of time than do most 
other birds, was an adaptation to give her time to search for 
foster-parents. The Rhea or South American ostrich Is believed 
likewise to lay her eggs at intervals of two or three days, and 
several hens deposit their eggs in the same nest on which the 
male sits; so that one hen may almost be said to be parasitic on 
another hen. These tacts formerly'' made me very curious to 
leant how the several species of Molothrus, which arc parasitic 
on other birds in very varying degrees, laid their eggs; and I 
have just received a tetter from Mr. W. Nation, dated Lima, 
September 22, 1881, giving me information on this head. He 
says that he has there kept in confinement for a long time 
Molothrus perpurascens , and has likewise observed Its habits in a 
state of nature. It is a resident species of Western Peru, and 
lays fti eggs exclusively in the nests of a sparrow (Zomdrichia), 
starling [StumeUa bellicosa), and a pipit [eSntkus chii). He 
then proceeds; “The eggs of the sparrow are very much like 
those of the Molothrus in size and colour. The eggs 
of the starling are larger and somewhat different in colour; 
while the eggs of the pipit are very different both in size 
and colour. - Generally one egg of the Molothrus Is found in 
a nest, but X have found as many as six. The young Moloth¬ 
rus does not always eject its foster-brothers;* for I have seen 
a young one nearly fully feathered In a nest with two young 
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starlings. 1 have also found two young birds of the Molothrus 
nearly fully feathered in the ne.-t of a starling; but in this 
instance the young starlings had been ejected from the nest." He 
then states that he had long kept in confinement a male and female 
of this species of Molothrus, which are now six years old. The 
hen began to lay at the age of two yearn, and has laid each time 
six eggs, which is the number laid by Icterus, a near ally of 
Molothrus The dates on which the eggs were laid this year are 
as follows .—February i, 6, n, 16, 21, and 26; so that there 
was an interval of exactly four clear days between the laying of 
each egg. Later In the season she laid six additional eggs, but 
at much longer intervals and irregularly, viz. on March 3 , 
April 6 and 13, May 1, 16, and 21. These interesting facts, 
observed by Mr. Nation in relation to a bird so widely distinct 
from the cuckoo as is the Molothrus, strongly support the con¬ 
clusion that there is some close connection between parasitism 
and the laying of eggs at considerable intervals of time. Mr. 
Nation adds that in the genus Molothrus, out of every three 
young birds he has invariably found two to be males; whereas 
with fiturnella, which lays only three eggs, two of the joung 
birds are, without any exception, females. 

Chari.es Darwin 

Down, Beckenham, Kent, November 7 
The Velocity of Light 

In reply to Mr. Macaulay (Nature, vol. xxiv. p. 556) I 
will endeavour to explain more clearly the statements, made in 
my former communication on this subject (Nature, vol. xxiv. 
p. 382). On one important point the explanation wiU include a 
correction. 

With reference to the group-velocity U, we know from 
Fourier's theorem that any disturbance travelling in one di¬ 
mension, can be regarded as resulting from the superposition of 
infinite trains of waves of the harmonic type, ami of various 
amplitudes and wave-lengths. And we know that any one of 
these trains, of wave-length A, is propagated unchanged with 
a velocity V, which wc regard as a known function of A, 
dependent upon the nature of the medium. 

Unless we can deal with phases, a simple train of waves 
presents no mark by which its parts can be identified. The 
introduction of such a mark necessarily involves a departure 
from the original simplicity of a single train, and we have to 
consider how in accordance with Fourier’s theorem the new 
state of things is to be represented. The only case in which 
we can expect a simple rc.ult is when the mark is of such a 
character that it leaves a considerable number of consecutive 
waves still sensibly of the given harmonic type, though the 
wave-length and amplitude may vary within moderate limits at 
points whose distance amounts to a very large multiple of A. 
We will therefore suppose that the complete expression by 
Fourier's series involves only wave-lengths which differ but 
little from one another, and accordingly write it— 
o,cos((« + tnjt - (k -1- 1 n^x + «,} 

+ Of cos j (m + ««,)* - (x + >«,) x + «,} + , . , . , 
or in the equivalent form- 

cos COS (8« 1 /-Jx J jrH f x ) 

-sin (nt-icn) 2a x sin 

where x=2ir/A, and From this we see that, as in 

accordance with the suppositions already made, 

BW) _8w a _ _dn 

8*, 8k 3 "~ da* 

the deviation, from the simple harmonic type travel with velocity 
dn}dK t and not with velocity «/*, that is with velocity 4 {* V)ldn, 
and not with velocity V. 

I now pass on to the theory of Foucault's experiment. If D 
be the distance between the fixed and moving mirrors, m the 
angular velocity of the latter, then the angle through which the 
mirror turns in the time occupied by the wave in making the 
double journey is 2 Dm[V, and- the angular deflection #, which 
is the immediate subject of observation, is according to the u-.ual 
view— 


Now it is here assumed that the deflection is due merely to the 
change of position of the mirror between the two reflections, and 
that the wave returns to the mirror with its front parallel to the 
position occupied immediately after the first reflection, as would 
be the case if the mirror were at rest. But if V be a function of 
A, this assumption is not true. Besides the deflection above con¬ 
sidered, there is another depending upon the fact that the wave 
front rotates in the air between the two reflections. The rota¬ 
tion is a consequence of the inclination to one another of succes¬ 
sive wave fronts, which involves a variation of wave-length and 
therefore of velocity at points situated on the same wave-front in 
a line perpendicular to the axis of rotation. Denoting distances 
measured along this line by x, we have for the angular velocity 
of the wave's rotation— 

, _ d_V _ dVd\ 
w ~ dx ” d\ dJ 

in which dkjdx, representing the angle between successive 
wave-fronts of similar phase, is equal to 2« xj V, Accordingly— 

, „ d log V 

u ~ 2s-~S_, 

d log A* 

and the actually observed rotation is— 

0 - 4 _dlogr\ 

V \ It l og A / ‘ 

The result of a calculation which leaves the aerial rotation out of 
account is therefore not V t but— 

V 

n 

so that the result of the experiment is VVU, and not as pre-* 
viously stated the group velocity U itself. The error arose from 
a mistake as to the direction of the effect of 
The force of the arguments which I founded upon these con¬ 
siderations is increased rather than diminished by the correction, 
and with Mr. Michelson’s evidence on the same side of the ques¬ 
tion almost excludes auy appreciable variation of V. It 
should be noticed that by the combination of the two methods 
of the toothed wheel and of the revolving mirror we have the 
means of determining both V and U, and the results of Cornu 
and Michelson appear to prove, independently of astronomical 
observation, that there is no sensible difference between them. 

Indeed by a slightly varied arrangement it would seem possible 
to determine V directly from Foucault's experiment. If a con¬ 
vex lens were so interposed at the distant station that the fixed 
mirror occupied its focus, the sides of short and longwave-length 
would be in erchanged, and thus the rotation acquired during 
the outward journey would be neutralised during the return. 

Rayleigh 

The Struggle of Parts in the Organism 
I AM very glad to learn that Mr. Romanes fully accepts as 
"well-known and unquestionable" the definition of the term 
Unvcf nature which I propounded as expressing its true scientific 
sense ; but I would suggest to him, as to other writers who are 
accustomed to speak of such laws as "governing " phenomena, 1 
whether the use of such “metaphorical” language is not objec¬ 
tionable, as tending to keep up in the ^scientific mind the 
notion of the “coercive" and 11 self-sufficient H agency of 
natural laws. I am glad also to he able to express my entire 
accordance with Mr. Romanes in regard to the inferiority of the 
teleological argument based on special inetanea of adaptation of 
means to ends, to lhat which is based on tbs general order which 
we designate by the term law. For I maintained this view even 
in that remote pre Darwinian age In which my scientific life 
commenced, urging to the best 0Tmy young ability, forty-three 
years ago,® that the principles admirably laid down by Whewdl 
in regard to physical inquiry, viz, that final causes should be 
excluded, because “we are not to assume that we know the 
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region of facto to that of lavra,” are no leas applicable to physio- 
logy than to phy sics; although Whe well himself (in bis “ History 
of the Inductive Sciences ") had maintained the contrary. The 
full acceptance of the doctrine of evolution as our highest ex¬ 
pression of the order of creation seems to me to lead to a much 
nobler conception of the Intelligent Cause of that order than any 
accumulation of such individual adaptations as might be made 
by the “ mechanic-god ” of Paiey, 

William B, Carpenter 
56, Regent’s Park Road, N.W., November 14 


The Aurora and its Spectrum 
You have already illustrated in Nature the aurora and elec- 
trie storm of January 31. Though somewhat tasdily, another 
drawing with a description of this fine display has found its way 
into my hands, of sufficient interest, I think, to be added to 
those already published. It coma from Mr. C. L. Prince, the 
well-known meteorologist of Crowboreugh Beacon, Tunbridge 
Wells, who says, “I inclose a photo of my sketch on a slate. 1 
I hod a splendid sight of the aurora at abont 9b. 15m. It boon 
became very hazy, but I saw it again at lih. 15m., when I made 
the sketch (see drawing). The arch was exceedingly well de¬ 
fined, end extended about 8o° along the horizon. At 1 ih. 20m. 
some more brilliant streamers shot up along the whole convexity 
of the arch, and the two patches of light became rcry tremulous, 
almost shifting a little from right to left; but I particularly 
noticed that they did not vibrate simultaneously, i.e, if cne indi¬ 
cated motion the other was quiescent until the first had ceased 
to show excitement, and this action was alternating for nearly 
an hour. At nh. 40m. the arch had much contracted, and by 
midnight had nearly faded away. The whole phenomenon was. 



free from colour. I noticed a few small meteors. The night 
was quite calm; wind south-west.” 

Thu account seems to me Interesting In connection with an 
observation made by my friend Dr, Vogel of Potsdam, that 
during the aurora of April a 1871, certain lines in the spectrum 
alternated k* Intensity with the character of the discharge, 
some brightening as others faded. 

Mr. Prince does not mention any spectroscopic observations, 
and while noting this will you permit me to make a few remarks 
on the “spectrum of the aurora,” an old hobby of mine. I 
notice that Dr. Spottlswoode, P.R.S., In bis lecture delivered 
before the British Association at York on September 5 last 
(Nature, vol. xxiv. pp. 57a, 3, “On the Electric Discharge, its 
Forma wad Functions, ) has referred to the aurora in connection 
rritfc experiments showing that the discharge in rarefied gases 
diSen from that at higher pressures, and that the difference 
corresponds to that observed between the flickering play of the 
aurora and the crashing spark of the Ilghtniug-flash, After 
then referring to the questions of beigLt ana colour of the 
a®***! discharge, Prof. Stokes’ theoretic view of the connection 
disturbances of the magnetic needle, and solar 
radiation is dwelt upon. In Nature, vol. xxiv. pp. 613-18 
frete* by Prof, Stokes, Sec.R.S„ In the South Kensi^ton 
Theatre, cm “SolarPhysics”), this theoretic view is set forth, 
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and the aurora is described os a flash of lightning passing 
through the higher regions of the atmosphere where the air is 
rarefied. There are, I think, some objections to this theory 
founded upon certain circumstances of the aurora itrelf, tuch, 
for Instance, as the well-authenticated cases of aurorae teeu. close 
upon the surface of the earth. 

The passage, however, in Prof. Stokes' lecture which particu¬ 
larly struck me is this: “But what of the aurora:? It has loim 
been recognised that the aurora is an electrical phenomenon. It 
has been supposed to be imitated, and there tan he no doubt that 
the supposition is a eorreet one [the italics are mine] by sending an 
ordinary electric discharge through a highly exhausted tube.” 

Now it may be true that the aurora is thus imitated so for as 
external appearance is concerned, and it has long been a favourite 
idea that this imitation in some way extended to the aurora’s 
actual competition ; but what does that Ithuritl tpear, the spec- 
trotcope, fay upon that point—a point which gains the more im¬ 
portance from the fact that tuph an instrument is mentioned by 
Prof. Stokes (p. 614) as the true touchstone for the aurora ? It 
says positively that Prof. Piazzi Smyth’s citron line, the one 
true test of the aurora, has never yet been seen in any electric 
discharge whatever which we have yet produced, whether in air 
at ordinary pressure, or rarefied; that the red line (ito companion 
in some aurorae) is equally noticeable for ito absence therefrom; 
and that of the remaining faint and less marked lines ana or two 
only have with doubt and uncertainty been by some referred to 
the air spectrum as excited by the electric spark or glow. The 
late Prof. Angstrom endeavoured to place some of these fainter 
lines in accord with the spectrum bands of the violet pole in 
Grinder air-tube-, but the comparison failed on critical examina¬ 
tion. Prof. Vogel has also considered the aurora might probably 
be an air-spectrum modified by conditions of temperature and 
pressure. The Professor’s actual line comparison-, however, 
quite failed as to the citron and red lines, and could hardly be 
called a uccess os to the fainter ones. In fact any analogy 
| between the anrora spectrum and the spectrum of the electric 
discharge in air is all but hypothetical, and the aurora still main- 
; tains that mysterious quality which distinguishes it from electric 
] discharges of all torts, and indeed everything rise, viz. its 
; peculiar ipectrum. 

j I therefore again plead the nece-sity for spectrum observations 
in connection with the aurora, a point from which Prof. Stokes' 
lecture, I am afraid, owing to its absence of any remarks on the 
subject (>ave that before referred to) Is somewhat calculated to 
draw them away. ■ It is certainly possible that some special gas 
may exist in the upper regions of the atmosphere giving rise to 
the citron, perhaps the red, lines; but then (as Prof. Smyth 
remarks) if ro, why, being an cmis-ion spectrum in the aurora, 
does it not, according to the theory of exchanges, appear as an 
absorption spectrum or dark lines in the solar spectrum ? Even, 
too, could this be shown, it would still remain an unexplained 
fact that such a gas has hitherto failed to be recognised in any 
other body, celestial or terrcstial. 

To sum the matter up, the electric dif charges in vacuum- 
tubes, as tested by Prof. Stokes' prism and slit, no more repre¬ 
sent the aurora than did the cirrus cloud illuminated by the light 
of the moon, mentioned by him, which also simulated it. 

Upon reliable authority the spectrum of lightning may be con- 
sideml that ordinarily given by a spark in air; but when we 
come to rarefied discharges and. the aurora, the same comparison 
does not hold good ; and where the electrician has to leave the 
matter, the speclroscopist has yet to take it up. 

To aid in solving the aurora’s mystery I would invite all 
spectroscopes, armed with suitable instruments, persistently to 
atm at accurate micrometer readings of the aurora spectrum. 
The approximate places of the lines are pretty well established, 
but their actual wave-length positions are much wanted, for so 
only may we hope to master one of the remaining riddles of 
science. J. Rand Capron 

Gmldown, November l 

Arctic Research 

“Progress of Arctic Research since the Foundation of the 
British Association,” by.C. R. Markham, C.B., F.R.S. Such 
is the title of a very able and instructive paper read before the 
Geographical Section of the British Association at York on 
September 6 last, and published in extenso in the November 
number of The Proceedings of the Royal Geographical Society. 
The casual reader of this history may suppose tt to be a fair and 
correct record of half a century of Arctic* exploration, and that 
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the names of distinguished men commanding naval expeditions, 
who themselves, or the officers under them, did a large amount 
of discovery and good scientific work, are mentioned, however 
briefly. Yet this is far from being the case. -True, some of 
those expeditions which have been considered unworthy of 
notice were sent to the far north to gain tidings of the lost 
expedition under the good and noble but unfortunate Franklin } 
yet, in addition to doing an immense extent of sledging, by 
which many hundred miles of new coast were traced, they col¬ 
lected much scientific information, little, if any, less valuable 
than that brought home by the Nares Expedition, whose object 
was purely scientific. 

The names of Kellett, Belcher, and Austin are conspicuous 
by their absence, except a notice of the officer who acted as 
second to the latter, and who made a comparatively short sledge 
journey. We can scarcely suppose that the author was in any 
way influenced by the fact tnat he himself sailed in the same 
vessel under the immediate command of the officer whom he 
select* for notice, whilst wholly ignoring Admiral Austin, the 
chief in command. 

The names of the Americans, Kane and Hayes, who with 
very inferior means traced more than 300 miles 1 of the unknown 
shores of Smith’s Sound, are left out, although each was 
awarded the gold medal of the Royal Geographical Society— 
the highest honour that can be bestowed on an explorer—for 
their Arctic discoveries, as being the most important of the year 
in which they were made. These are a few examples to prove 
what has been said. 

The author attempts to show that the system of sledging 
adopted by the Government Naval Expeditions is ail but perfect, 
and that tne first long sledge journeys were performed by them. 
Both these'statements admit of question. The sledging arrange¬ 
ments are more or less defective in almost every particular, 'Hie 
tents are bad shelters, far inferior to snow-huts ; the sleeping- 
bags are objectionable, as they prevent transmission of caloric 
from one individual to the other. The bag itself, being exposed 
all day to a temperature of perhaps 20° or 3o° below zero, is 
so cold when the occupant gets inside, that all the moisture from 
the breath, &c., gets condensed upon it, making this bed after a 
few days’ u c like “sheet iron" (as remarked by a naval officer 
who had some unpleasant experience of the fact) and afterwards, 
when thawed by tne extraction of rno.t of the animal heat from 
the shivering tenant, becomes a veritable “ wet blanket." Be¬ 
sides this blanket bag each man before going to rest (?) struggled 
into what is called a “jumper" made of thick duffle, cold as 
the other night-gear, throating the arms into the sleeves, thus 
keeping these unfortunate members separated by two folds of 
a thick non-conductor from the body that owned them, a pro¬ 
cedure wholly opposed to both experience and science. To 
conserve the animal beat the Indian and white voyageur eil her take 
off their coats or take their arms out of the sleeves when camping 
out in winter. The Eskimo strips to the waist in his snow hut. 
It i-i only the naval Arctic sledge parties that act differently, with 
very uncomfortable results. The construction of the sledges is 
very defective for certain conditions of snow when in a semi- 
packed state—the sledge-runners then sink down six or seven 
lnche*, and have to be dragged with great difficulty through the 
snow, not over it. The dead weight—exclusive of food and fuel 
—to be hauled on this "admirable system ” usually amounted to 
85 or 90 lbs. per man, which weight has been reduced under 
another system to 35 or 40 lbs. per man without loss of 
efficiency. 

" Long-sledge journeys,” which Mr. Markham claims to have 
been initiated by the Government Naval Expeditions, were 
mAde at the rate of twenty miles or more a day by civilians, 
before the "naval system" was put in use, the first occasion of 
which was by the most experienced of Arctic explorers, Sir 
James C. Ross, in 1849, when the results were by no means 
satisfactory, considering the large number of men employed ; a 
small party of five Hudson’s Bay men having accomplished more 
than double the distance at nearly double the daily rate two 
years before over venr difficult ice. 

Mr. Markham “formulates three canons," which, he says, 
"are equally important, ax the true methods for future Polar 
research," but the latter of these, namely, "to reach an ad* 
vanced position within the unknown area, it is necessary to 
follow a coast line trending northward?, with a western aspect, is 
of most interest to the geographical inquirer.” 

1 TUs dirtanc# (300 miles) of new discoveries is that credited to the Noes 
Expedition by Mr. Markham. 


The four word* I wish to comment upon are in italic*. Had 
not Mr. Markham given examples of his meaning by mentioning 
Foxe’s Channel and Regent’s Inlet, I should have supposed 
“ western aspect ” a raispnnt. 

It is a curious but certain fact, established by men who have 
been there, that the shores of alt bays and inlet* on the northern 
coast of America, the shores of all inlets and of the great 
islands lying north of "America, having a western 5 aspect, are 
usually ice-blocked, whilst the shores having an eastern aspect are 
comparatively free from ice and navigable. As cases in point 
Hudson’s Bay, Regent’s Inlet, Victoria Strait, the shore* of 
Banks Land and Melvile Island, also Smith Sound, 1 are all far 
more ice-obstructed on the shores haring a western than on those 
having an eastern aspect.* 

The greater frequency of westerly and north-westerly winds 
and gales in the western hemisphere in high latitudes are of them¬ 
selves sufficient to produce the effect I have mentioned, and to 
form the so-called "ancient ice” in a month or.less. 

The route by the west shore of Franx-Josef Land is named as 
favourable for getting far to the north. This may be true, but 
from the formation of the land it may be considered as by no 
means safe. The most experienced navigators of these seas 
state that Franx-Josef Lana may perhaps be reached once in 
every four or five years, as the condition of the ice in Barents 
Sea is very uncertain. Supposing this to be true, might not 
the vessel that was fortunate enough to reach these interesting 
islands be detained there rather longer than was either safe or 
agreeable ? Already some not unreasonable anxiety is felt for 
Mr. Leigh Smith in his fine vessel manned by able icemen, who, 
it is believed, sailed in the direction indicated. Fortunately he 
is in every respect well provided to face one Arctic winter. 

That a large quantity of heavy ice is to be generally met with 
in the Sea of Barents is not difficnlt to account for—Spitsbergen 
on the west, Franz-Josef Land on the north, and Novia Zemblia 
on the east, forma sort of cul-de-sac, into which the floes appear 
to be drifted about by winds and currents in a most erratic 


manner. 

Mr. Markham states that the "ancient ice” 80 or 100 feet in 
thickness seen by Nares and other Arctic navigators is the result 
of “slow accretions ,’’ meaning, I presume thereby, that these 
great ice-masses are the gradual growth of a single floe by the 
freezings of many winters. My opinion is that this thick-ribbed 
ice is the result of extreme pressure, which has forced one floe 
over or under the other, as in the case of the upheaval of the 
Austrian ship with Weyprecht and Payer in 1873-4, of which 
mention has already been made in the columns of Natuue. 

It is doubtful if the extremes cold of an Arctic winter would 


have any freezing influence on the lower surface of a floe 60 or 
80 feet thick, only 9 or 12 feet of which was above water, whilst 
the remaining 50 or 68 feet were submerged. The known effect 
of the action of the sea in wasting away the submerged portions 
of icebergs, even when these are not large, tends to support the 
theory I suggest. J, Kak 

4, Addison Gardens, W., November 5 


A Photographic Experiment with Swan’s Incandescent 
Light 

Some trials 1 have recently mode with Swan’s incandescent 
electric lamps give result* that may possibly interest your 
readers, I employed throughout an electric stream of the 
same energy—that generated by thirty Grove cells, and as the 
whole experiment lasted but an hour, it may be assumed, for ill 
practical purposes, that the strength of the current was uniform 
throughout. 

I made use' of four lamps in all, supplied promiscuously from 
Newcastle, their resistances being respectively: No. 1, 67 ohms j 
No. 2, 59 ohms; No. 3, 58 ohms; No. 4, 52 ohms. My object 
was to ascertain their actinic power upon a gelatino-bromide 
film, individually, collectively, and in groups. To do this 1 
exposed a gelatino-bromide film to the action of one light at a 
distance of 14 feet, the sensitive film being placed behind a 
screen more or Less transparent. The screen was divided Into 
small squares, each representing different thicknesses of fine 
tissue paper. Thus 1 square marked No. 1 represented one thick¬ 
ness ; No. a, two thicknesses j No. 3, three thicknesses, and so on; 
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the last square being almost opaque, and represent ing twenty- 
five thicks esses of tisane paper. The exposure in every case was 
ten seconds; the distance of the film from one light or lights 
always 14 feet, and the number of cells 30. The develop¬ 
ment was confined to two minutes exactly, an oxalate developer 
of normal strength being employed 1 

Result of First Experiment 

No. of square 
thr-ugh which the 
light penetrated. 

Gtoup of four lamps (Nos. r, 2, 3, 4). 13 

„ three „ (Nos. 2, 3,4) . 15 

„ two „ (Nos. 3,4) . 19 

„ one lamp (No. 4, low resi'tancc) 23 

,, „ (No. 3, high resistance) 20 

As it was a matter of difficulty to judge the exact square or 
number printed through, the mean results of three ob ervers or 
readers was taken. So that the development should be the same 
throughout, all plates were developed simultaneou-ly in the same 
dish. 

The result may not permit us to estimate with scientific accu¬ 
racy the value of the lights under the above conditions* but it 
proves practically (1) that the amount ef light given ofif by 
four lamps is less than that given by three, and that the elec¬ 
tricity is employed most economically for lighting when only 
one lamp is urea; ami (2) that, at any rate Tn the conditions 
described, a comparatively low-resistance lamp gives more light 
than a comparatively high one. 

In my second experiment I estimated the actinic power of 
Ringle lamps, when one or more were in circuit, the photographic 
arrangements being the same. 

Result 0/ Second Experiment 

No. of square 
through which the 
light penetrated. 

One lamp, No. 4 (only one in circuit). 23 

One lamp. No. 4 (two in circuit) . 18 

One lamp. No. 4 (three in circuit). 14 

One lamp, No. 4 (four in circuit). 9 

Arc light (with 30 cells). upwards of 25 

Ordinary fisli-tatl burner (burning 5 cubic feet 
per hour) . 7 

.The result here is interesting in showing the comparative 
strength of the lamps by themselves, and to what extent the li^ht, 
SO to speak, is “ turned down " by bringing another lamp into 
circuit. As my screen was only graduated as far as 25, it was 
impossible to estimate the comparative value of the arc light, 
for it went above this degree, while a low-resistance Swan lamp 
only goes as far os 23. This last lamp, No. 4 in the scries was 
the one always tested, and therefore the re-ults shown may be 
considered tne mo-.t favourable. The re-ult given hy a good 
fish-tail burner permits ns to make some comparison between 
gas and the Swan light at a minimum. 

It says something for the skill with which the sensitive gela- 
tino-bromide is prepared commercially nowadays, when we find 
it is so uniformly sensitive that in the two trials (where square 23 
is recorded) there should be so unanimous a result. 

November 12 H, Badrn Trii chard 

Sound-producing Ants 

Referring to Mr, Blanford’s letter in Nature, vol. xxv, 
p. 32; whilst lying awake early one morning before the servants 
were stirring, when camped in the Deccan at the present small 
station of Chota or Cnick-Soogoor, on the G.I.P. Railway, 
during the winter of 1868-69, 1 heard a sound, as Mr. Blanford 
suggests, repeated at regular intervals of about a second. It 
Kttuued as though the wall of the tent was being struck by a 
light fringe along one side; but noticing that the air was per¬ 
fectly tfill* I listened for some minutes, wondering what it was 
and tiring to fix the locality. I got out of bed cautiously and 
looked out 1 the whole of one side of the tent for a height of two 
mt was covered with white ants so thickly > fbat at the first 
rfanee I thought the wall was covered with a grey-reddish mud 
to this height. I was trying to make out how the sound could 
a ro ^ Bc *^» when it stepped suddenly, ‘the ants evidently 
haying become aware of my presence; they then began to clear 
off the wall rapidly, and in a few moments it had become white 
again. They had not attacked the cotton wall. On looking at 

* Dwalotort— 
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the ground round the tent 1 found their runs extending from a 
tamarind tope, the nearest trees of which were about 50 feet 
away. The runs were built In the usual way of red Deccan sod, 
there were great numbers of them, varying in width from the 
thickness of twine to 2| inches, often crossing each other 
diagonally. No doubt the ants had found the tent in the 
evening, and were prepared to make a morning meal of a 
portion of it, when 1 disturbed them on looking out. The im¬ 
pression on my mind at the time was that the whole body of 
ants .-truck the tent wall at the same time with their heads, and 
that it was very extraordinary that they all stopped at once; 
there were no dropping shots, it was an instantaneous cessation 
along the whole line. The tent, which was a double one, was 
at least 30 feet long, and the ants possibly extended round the 
ends. John Fotheringham 

13, Springfield Road, N.W., November 12 


University College, I ondon.— The Calendar will give 
you all the information yon want. 

“ Fifty Years’ Work of the Geographical Society.” 
—•We believe Mr. Markham’s narrative may be ordered through 
any bookseller. The Polar Observing Station at Lady Franklin 
Bay was really occupied by a United States party in the past 
summer, with the intention of carrying on observations for at 
least a year. 

Seals in Lake Baikal.— Mr. FAward Fry refers Mr. Keane 
to Bell’s 44 British Quadrupeds," 2nd edit. p. 248, where he 
will find that Herr Radde figures and describes the seal of Lake 
Baikal in his 44 Reise im Sliden von Ost-Siberien”; and to 
Murray's 41 Geographical Distribution of Mammals,” p. 126. 
Mr. Thomas Ward sends the following referencesMyer’s 
“Geography, vol. ii. p. 9, edition 1829; Erman’s 44 Travels in 
Siberia,’’ voL ii. p. 2fO (Cooley's translation); “English 
Cycloptedia ” (Article Baikal). From this last Mr. Ward quotes 
as follows:—“ The existence of the salmon, of the seal, and of 
a kind of sponge in the fresh water of the Baikal has given rise 
to many speculations among naturalists. Fallas and Georgi are 
unable to explain this phenomenon otherwise than on the sup¬ 
position that the Lake of Baikal at Foroe remote period formed 
a part of the Northern Ocean, ... or on another supposition, 
that these animals were transported into the lake by some ex¬ 
cessive inundation of the Lena River, whose sources are not far 
from its western borders.” 


HEADS AND HATS 


\XTE have received the following further communications on 
this subject 


Having last March laid the subject referred to by your cor¬ 
respondents, Messrs. Kesteven and Hyde Clarke, before the 
Bristol Naturalists’ Society in a short paper, I venture to offer 
a risumi of the facts collected by my friend Dr. Beddoe and 
myself, which seem to justify the conclusion that a diminished 
size of hat is now required by young men an compared with those 
used by the same classes twenty to twenty-five years ago. (1) 
I have from time to time during the last three or four years had 
my attention called to this alleged change by Mr. it. Castle, 
hatter and hosier of 1, St. AugUBtine’s Parade, Bristol, who, in 
proof of it, has frequently shown me hats of small size, such as 
are now generally required by both gentlemen and servants 
between the ages of twenty and thirty. He states that these 
smaller hats, which ured to con-thute only a small percentage of 
his stock, now form the bulk of it, whilst those which formerly 
suited the larger proportion of his customera are now usually 

S uired only by the older ones amongst them. Mr. Castle 
mates the difference as amounting to at least one whole rise, 
which is equivalent to three-eighths of an inch In circumference, 
and he has furnished me with typieal extracts from his order 
book to Messrs. Lincoln and Bennett in fuller proof of bit 
assertion. I have arranged and reduced his figures in the 
accompanying table, and tne insult does undoubtedly seem to be 
that tne buyers of 1875-80 are taking a hat at least one size 
smaller than the same class (not necessarily the same individuals) 
used to do twenty to twenty-five years previously, (2) My 
friend Dr. Beddoe, whose attention I called to the subject last 
year, informed me that Mr. C. Garlick, hat manufacturer 
of 87, Castle Street, Bristol, furnished him with the sires of 
200 hats sold by Him in 1862, and the 'average is precisely 
7, one of the lots yielding 7*0* and the other 6-99. Two 
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Orders for Hats from Messrs. Lincoln and Bennett in 1855, 
1875, 1878, and 1881 
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lots of 100 each sold by him in 1880 averaged respec'ively 6*89 
and 6*92, or a mean of 6*905. Thus the shrinkage since 1862 
appears to be about o*i of the technical scale usually employed 
by the trade, of which 0*125 (l) represent a difference of one size, 
but a difference in the cireumferm'c of the head of Jihs (= 0*375) 
of an inch. Therefore the above o*i deduced by Dr. Beddoe from 
Mr. Garlick’s figures represents a shrinkage in circumference of 
over 4 of an inch, which agrees pretty closely with my previous re¬ 
sult of “nearly 4 an inch '"from Mr. Castle's data. (3) While in 
Scotland during the summer of 1880, Dr. Beddoe learned from the 
principal hatter in Glasgow that his experience fully corrolwrated 
what has been stated, so that the diminution appears not to be 
confined to the southern portion of the kingdom. (4) Mr. 
Mordey, hat manufacturer, of 159, Blackfriars Road, London, 
wrote me on February 22 at follows s—** In answer to your 
inquiry 1 beg to say that my experience tells me that men’s heads 
have decreased in size during the last twenty years. Twenty 
years ago the circumference of men’s heads ran from 214 to 231 
inches. At the present time the size is from 21 to 22?—mostly 
21 to 22jf. This, decrease is so general that we do not make big 
sized hats for stock, but only as ordered, and very few then. 
(5) Another hat manufacturer writes:—“ Fifteen years ago the 
usual sizes of hats in England were from 6} to and even 74 
was nit uncommon. But now if a 7j hat were wanted wc 
should have to make a block purposely. ’ This may be sufficient 
evidence to show the probable accuracy of those who assert the 
fact of shrinkage in the size of hats, and it only remains to add 
a few words as to the possible can e. To the romewhat obvious 
suggestion that the practice of wearing the hair more closely 
cropp d might account for the difference, Mr. Cn>.tle, a. a prac¬ 
tical hatter, replies that the effect of this would be scarcely per¬ 
ceptible, and further urges that the less the head ii protected by 
a cu-hion of hair, the easier must be the fit of the hat, to preveut 
friction and ensure comfort. The same view is taken by the 
manufacturer quoted in paragraph (5), who writes, “ this solution 
of the matter is inadmissible.” Another snggedi m is that the 
mode of wearing hats has changed, and the present style admits 
of a smaller size. On this point Mr. J. C. Withers, hat manu¬ 
facturer, of 80 and 8l, Castle Street, Bristol, who has been in 
the trade upwards of thirty years, writes as follows :—“ I am 
well aware that the size has considerably decreased within the 
last twenty to twenty-five years, but 1 attribute this entirely to 
the manner in which they are now worn, which is far more 
forward on the head than formerly. If I were to wear my hat 
as my grandfather did I should take one quite a size larger. 
Wbenl was first at the trade I well remember that all hats had a 
doth patch sewn on the undo* side of the brim at the back for 
the purpose of tokiqg the fricti >n off the c tat collar, and thirty' 
five yean ago we never nude a hat without one.” This explana¬ 
tion, I confess, sounds plausible; but though 1 well remember 
the cloth patch, so fur os my memory serres it scarcely seems to 
me that the mode of wearing the hat has sufficiently changed 
within-the interval (fifteen to twenty-five years) statal by the 
various authorities quoted to be adopted as offering a solution of 
the problem. In PnUie Opinion for May 28,1881, is a letter 
on the subject signed “F. J.,” which concludes thus: "This 
«*lly does not account for the change, as hatters can testify. 
Twenty-five years have made little difference in the way of 
waring hits, and it is during the last twenty-five years (hat the 
change has taken place.” By Dr. Beddoe’s kind permission I 
am enabled to add a carious list of the sizes of hats worn by 


several eminent men, which was sent to him by Mr. Gar lick, 
who obtained it from a friend in London s— 


Lord Chelmsford 64 fall. 

Earl Russell . 7 

Dean Stanley ... ... 6§ 

Lord Macaulay ... 7 

Lord Beaconsfield ... 7 

Mr. Gladstone ... 7 

II.R.U. the Prince of 

Mr. Thackeray ... 7 

Wales. 7 full. 

Louis Philippe ... 7 

Charles Dickens ... 7! 

M. lulien 1 . 7 

Lord Selborne ... 7* 

Archbishop of York 8 

John Bright . 74 



In conclusion, to quote the remarks on my paper of a writer in 
the Bristol Daily Press, “In future the familiar expression, 
harrowed from Milton, of an opponent * hiding his diminished 
head,’ will possess a special significince. Fuller alludes, In his 
dissertation on ‘Natural Fool*,’ to persons whose heads are 
*sometimes so little that there is no room for wit, and some¬ 
times so Ion* that there is no wit for so mudi ro m,’ so that, 
possibly, a slight diminution in the cranium is not an unmixed 
evil. There i% at any rate, no marked deterioration fn the 
mental faculties, so critics may still find themselves in the 
portion of the rustics who gazed in woider at Goldsmith's 
village parson— 

" ‘ And still they sued, and still the wonder grew 
How one small head could carry all he knew.* ” 

If the diminution of heads, os well as of hats, be established, 
doe-; it imply a diminution of the amount of brain, or onlybf 
the size of the cranium? F. F. Tuck BIT 

Frenchay, near Bristol, November 12 

I believe that hatters' measurements of the head can only be 
accepted as mere records of the change of fashion, and that 
they are of little anthropological value. Thirty years ago dose 
cropping of the hair was confined almost entirely to soldiers, 
grooms, and prisoners, and it was popularly considered a badge 
of servitude, nr worse ; but now, thanks perhaps to the Volun¬ 
teer movement, and to the discontinuance of hair-cutting as a 
punishment in prisons, the military style of waring the hair is 
almost universal among young men; hence smaller hats are 
required now than formerly. I find that long and short hair 
make a difference in the circumference of some heads of nearly 
half an inch. Again, our nightcap-wearing fathers and grand- 
fathers were very much concerned about the temperature of 
their heads and ears, and they were accustomed to press their 
hatj well down to keep them warm. Now they are worn 
much higher on the head, as a glance into any old print-shop 
window willt how. Travelling-caps, and caps worn by boys, 
were formerly provided with lappets to cover the ears, but 
these peculiarities have long since disappeared, and caps of 
an undress military character, or felt hats, stuck on the top of 
the head, have taken their place. Mr. Hyde Clarke, In his 
letter in your last week’s issue (p. 32), says that he has observed 
that the ears are lower down now than formerly, and bethinks 
this a proof of degeneracy of race; but the ears only appear 
lower because the hats are higher on the heads, and in any erne 
it could be no proof of degeneracy, because the lower the ear 
the bigger the brain. But the chief reason for the falllng off in 
the dimensions of hats in the present day is the accession to the 
hat-wearing community of a very large number of small-headed 
persons, such as clerks and shopmen, who formerly did not wear 
hats at all; and, on the other hand, the defection of a large- 
headed class, the clergy, who have given up tall hata and taken 
to the use of soft felt one-. The only way hatters' measure¬ 
ments could be made available for anthropological purposes would 
be to examine the statistics of one class, say the professional, who 
have always worn hats, and then allow for the change of fashion 
in the hair and the position of file hat at the present day. If 
it is really the ca*e that the heads of the present generation 
are smaller than those’ of the last, we must look for the cause, 
not in tight-1 icing, but in the diminished sice or the de¬ 
formity of the female pelvis, for it is this which is the 

K g* of the beads of the people. Male infants me longer, 
vier, and have longer beads than females, and at the time 
of birth a greater destruction of males takes place ip conse¬ 
quence. In Europe the proportion of infants bam alhre Is 
105 males to 100 females j but if we include the stillbirth^ the 
proportion of (be sexes is uo male* to 100 females, showing 
that there is a sal loss of some of the finest physical end 
probably mental products of our race by the mere mechanical 
* A most remarkable Head, y| X 7f> 




Nw. 17, x&8i] 


NATURE 


57 


difficulties *t the time of birth. There can be no doubt that 
-rickety conditio of town ohiklreu, and the sedentary or per¬ 
sistent standing occupations of young girls in shops, &c., will 
tend to distort the whit, and thus act injuri^udy on the race by 
reducing bath the physical and meutal standard of their children. 
With regard to the progressive degeneracy of out population 
referred to by Mr. Hyde Clarke, 1 think something more 
definite than personal recollections is required to prove it. We 
all know bow we are daily compelled to recognise the fal¬ 
lacy of our earlier recollection If we go down to a country 
town or village, which we knew well a few years ago, 
we find the houses smaller, the streets narrower, and the 
whole place shrunken in its proportions, and it would be the 
same with the inhabitants aho if they had stood still as the 
inanimate objects have done around them. There can be no 
doubt that our large towns are, as it were, the graves of the 
physique of our race, but it is not becau e town life is so very 
injurious, but because the feeble, the halt, and the blind gravi¬ 
tate towards them in search of work suitable to their capacities. 
So far from admitting the degeneracy of our population as a 
whole, I nm satisfied that it is improving in physique, and is 
better now than at any former period of our history. The skill 
and care which saves the weak child to the community, gives 
health and strength to the strong, and the physique of the whole 
is raised to a higher level. It is difficult to find direct evidence 
of this improvement, but some statistics of the stature and 
weight of factory children (where we might expect degeneracy 
if anywhere), recorded in 1833 and in 1873, show that the 
children of the latter period were a whole year in advance of 
the former-children of ten or eleven years of age in 1873 
being as tall and heavy as those of eleven and twelve fifty years 
previously. Charles Roberts 

Bolton Row, Mayfair, November 11 


In a letter on the above subject in Nature, vol. xxv. p. 8, 
Dr. W. B. Kestcven asks for information or opinions on the 
statement that English heads have diminished in sine during the 
last twenty-five or thirty years. My own opinion U that this is 
really the case. On the cause of this diminution I am not at 
promt prepared to give a decided opinion. In the c >urse of 
some investigations on heredity, commenced many years ago, I 
discovered that in some instances the average size of the heads 
of the sons and daughters was lees than the average of those of 
the two parents. In each case the former had arrived at maturity 
before the comparison was made, and in every instance the 
children had had the advantage of a much larger amount of in¬ 
tellectual training than the parents had enjoyed. This discovery, 
so contrary to all the generally accepted opinions, surprised me 
considerably, and caused me to make inquiries from one of the 
leading hat-makers in this city as to what had been his experience 
in the increase or diininuti in in the sires of hats sold. The facts 
furnished to me fully confirm the statement* made in Dr, Kes- 
teven’a letter, and as the hat manufacturer to whom I refer has 
0 more than forty-five years in the business he has had ample 


*uianttmaHieau 7 h«r« Kev ew, July, 1880) 1 take the following: 
" There is another feature in connection with heads which it 
singular in this district, aud that is the decrease in sizes. It 
u<ed to be considered sufficient to make one to each dozen ; we 
now make, on an average, three or four of these sizes, which 
we are now obliged to keep in stock to meet our requirements. 
I allude to such sizes as fij and 6{, which formerly were only 
mcessaiT in boys’ hats. This decrease In the sire of heads has 
been gora* on for the last twenty-five years to my certain know¬ 
ledge/' In the letter appended to Dr. Kc-teven’s letter Prof. 
Blower asks the important question, '‘Doesit (the statement) 
refer to any particular dam of man, and doe* it refer to the same 
of man? ” In answer to this I have to my that the da-sea 
*o which the figure* in my quotation refer are, and have always 
been, ranch the saute, namely, the upper mud middle claaces 5 
and the individuals Included m these two dosses have had as 
touch variety in their occupations as any large city, such at Man- 
Chester, can famish. Apo’her important question is also asked 
Flower, namely, “May ft (the decrease in the sire of 
bat) tm* arise from some change of fashion, . . . ttfcfc as hats 
beng worn more on the top of the head than formerly.” In some 
ww wataucertbi* might possibly account for the difference, but 
* **Mty of ease<, and especially in those belonging to the 
doHchoeephallc class of head , It will be found that it requires 
quite as lsige a size of hat when worn more on the back part 


of the head as it does when w jrn on the top. The data already 
collected are probably not sufficient to base any settled opinion 
upon; but if more exie .ded investigation should confirm the 
statements mode above, it will then be a matter of some import¬ 
ance to us to endeavour to discover the cau t e of this diminution 
in the size of English heads. It will also be intere ting to know 
if any suchphcnomenon has occurred in any other country. 

Old Traflord, Manchester Charles H. Blackley 

Surely Mr. Hyde Clarke's arguments in favour of the hatters, 
statements axe somewhat defective. Even if the survival of 
human weakling, be granted, it by no means follows that a being 
with a weakly body must needs have a small head. Indeed the 
exact conve se is usually accepted ; for big-chested athletes are 
generally supposed to be the men in possession of the smaller 
heads, and jWrtons of weakly constitution the possessors of the 
larger heads. A weakly condition of body and health is often 
associated with great mental activity. Besides, at birth, the 
conditions, if favourable for the survival of weaklings, are surely 
equally favourable for the strong and well-made; under ord in ary 
circumstances then these latter individuals should show an in¬ 
crease in the size of the head. It cannot be i maginel that the 
weaklings are surviving at the expense of the strong and hearty, 
such a case would be, as s>mc one has said, a survival of the 
unfitted. It would be interesting if Mr. Hyde Clarke would 
tell us something more about the “old standard" in cars, when 
he observed ear-, begin to fall below this old standard, and how 
the old standard in ears is to be Tccognised. My bu-incss as an 
artist lias caused me to particularly notice heads and face* for 
many years past, and from ten to thirty portrait-, (old and new) 
pas* through my hands every week. My opinion, founded on 
this experience, entirely agrees with the statements made by 
some of the speaker* at the meeting of the Anthropological In¬ 
stitute mentioned by Mr. Clarke. The alleged diminution in 
size of men's heads is I think due to a misinterpretation on die 
part of the hatters of the fact that the hair i, worn muoh shorter 
now than formerly, and the bat is now worn more on the crown 
of the head than in the past generation. The brim of the bat 
brought close down over the brows and the long hair in men is 
a very marked feature in old portraits. W. G. SMITH 

125, Grosvenor Hoad, Highbury, N. 

I shall not enter into the question of the relative sizes of the 
head; of our generation and of that of our fathers or grand¬ 
fathers, beyond staling my general agreement with the expla¬ 
nation suggested by Prof. Flower, viz. that we carry our hats 
perched on the top of our beads instead of bringing them down 
as they did over ojeiput and ears, and that many of us, myself 
included, wear wbat hair we have so short that brushes and 
e*mbs become superfluities. But I must express my surprise at so 
eminent a reasaner and statistician as Dr. Hyde Clark giving 
his support to a notion that to every medical statist 1 seems a 
transparent fallacy—that a reduced infant mortality , implies a 
deterioration of the race. If the deaths of children were owing 
adely to exposure to the elements, there might be a survival of 
the fittest, and such was the care among the Highlanders in 
former days, as it is perhaps still among Red Indians and the 
hke; but we know that disease does nut strike or weed out the 
feeble ones, or the people of JLiycipool and Manchester, among 
whom 60 to 70 per cent/ die before attaining their fifth year, 
ought to be a more stalwart race than the Scandinavians, who 
lose only about 16. No! infant mortality in civilised (?) and 
urban populations is due to two great causes, zymotic d' e * ,lu>tt 
and parental negW, including insanitary surroundings. Now 
scarlatina, diphtheria, &c., d > not show any preference, but cut 
off healthy and weakly alike; and improper food, fori air, over¬ 
crowding, bad drainage, though they may kill the feebler out¬ 
right, toad to deteriorate the survivors $ the weak die, the strong 
are made weak; those who do not die of rerofala, ardrerrhsaa, 
or rlokets in infancy grow up puny or coasumptire—“ Mon 
datont progeaiem vitiosorem/’ l maintain that just as «uk 
death Mgktered represe ts tw j whole years of sickness, ao cash 
to Wr life saved implies two who would have been feeble 
rendered healthy and valuable members of society. The oppo¬ 
site view would strike at the root of all sanitary reform. 

76, Marquess Road, N. Edward F. Willouohey 


* MONOS ISLAND, TRINIDAD 
'T'HE following extract from thelogof the R.Y.S. Notik- 
* Umbria has been sent us fot publication by Dr. C. 
H. Kingsley; it is dated February 28, 1881 
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“An almost perfectly land-locked harbour is formed by have betaken themselves to catching fish at night in a 
Monos itself and the neighbouring islands; on the Monos manner which is not very dearly made out. Either they 
side indented with little bays, each one with its pretty stoop them off the surface of the water by means of the 
white cottage, sparkling in the shade of clumps of coco- membrane extended between their hind legs, or they 
palms, with a silk cotton tree here and there, the latter catch them with their exceedingly sharp and curiously 
looking as if they were trying to grow themselves into arranged claws. They dwell in a cave much more lowly 
boards to save the sawyer trouble. The general tone of and commonplace than their neighbours the * watchelos/ 
the vegetation just now is rather dull and New Zealand- and as they declined to answer the invitation sent to them 
ish, but the rocks along shore are covered with an by a shot into its interior, some of the party jumped over- 
infinity of bright dowers and shrubs, slender-shaped board, mid-leg into the water, and proceeded with shouts 
aloes bearing golden blossoms on their candelabra-like and yells to drive them out into the glaring sunlight. Out 
branchlets; wild pines with pink bracts and bright yellow they came in scores, these odd members of the Fish- 
petals, with sweet-scented orchids dangling anywhere mongers' Company, dickering and fluttering in the slant- 
and everywhere. ing morning rays that shone through their diaphanous 

'* February 29.—From Morrison’s Bay in the hot level wing membranes and almost translucent chestnut-coloured 
morning sun (most punishing and dangerous of all are bodies. Gnomes, Fays, Fanfullas, Flibbertigibbets, any 
the point-blank darts of Apollo), fairly into the Bocca queer, fantastic thing you have ever fancied or dreamt 
Mono, upon the mysterious ‘ Guacharo,’ which is here about, were not half so fantastic as these I Strange, and 
called * watchelo.’ The only cave containing them not without weird beauty to the eye. But to the nose! 
accessible at present was a low-browed one at the base of Fairy like in form and fluttering as they might be, the simple 
the cliff, into which an occasional roller sweeps ever and truth is they stank like Fitchets t ‘ Ruddy Miss Prue with 
again in a most unpleasant manner, lighting up the black golden hair,’ in her wildest romping?, was nothing to them, 
interior with flashes of foam, which augurs badly for and the scent produced in the hardest and strongest 
the safety of our delicate pine gig. On this it was ‘ illiad' mariner a fervent desire to heave up his im- 
thought better to fall back on native talent, fishing close mortal soul. Possibly in revenge for this, the hardy one 
by in an island boat formed as to its lower parts of a went for them with a boat-stretcher with such enthusiasm 
’dug-out’from the solid tree, and as to its upper of two that shortly a hollow sound was heard, and another 
planks nailed on to heighten the free board. A tituppy, mariner, no longer enthusiastic, was observed hanging 
ticklish kind of a craft to the inexperienced, crank in the his head over the gunwale of the boat, with the blood 
extreme, but with a huge reputation for seaworthiness trickling down his innocent nose from as pretty a scalp- 
when properly handled. The negro proprietor had his wound as ever delighted a savage. However, but little 
head tied up in a dirty clout, in consequence of a differ- harm was done, and we collected our wounded and slain, 
ence of opinion with another ‘ cullua gebblum,’ who many of which had meanwhile sunk to the bottom, and 
had revenged his broken nose by literally 1 mashing him. wended our way back to the Northumbria . 
jaw with rock-stone.’ Though mumbly in speech, he was “We visited the Bocca again in a late twilight, if there 
civil and accommodating, and taking Morrison and L. on be such between the tropics, to study the mode of fishing 
board his dancing walnut-shell, he backed into the cave of these most mysterious bats; but it was too dark to 
on the back of an accommodating wave. The cave was make anything out with certainty, though the queer 
not deep enough to prevent the proceedings of those scooping ‘swish’ supposed to be produced by their 
within being seen and heard by those without, and soon skimming the surface of the water with their posterior 
dismal yells, followed by smoky and smothered explosions, membranes, was distinct enough. What was even more 
showed that hints were being given to the * watchelo ’ distinct was, not to put too fine a point upon it, the stink; 
to show themselves to their visitors. Another shot, fol- even right out in the open Bocca and at some distance 
lowed by a jubilant shout, told us that one at least had from the cave, we were aware of the neighbourhood of 
shown himself once too often, and the party emerged individuals by the heavy rank smell floated towards us in 
blinking into the sunlight with their prey. The second the hot evening breeze. 

entry was like the first: the interior commonplace and “ It is not the slightest use the ‘ parlour naturalists,’ 
cavey, the interesting thing, of course, the 1 watchelos,’ who study birds in glass cases and fishes in bottles, say- 
fluttering about and perching on the more prominent ing that this bat, from its ‘ dentition,’ ‘ tripetition,’ or any 

□ ections. It is a remarkably handsome, upstanding, other of its * itions,’ must be frugivorous or insectivorous. 

even graceful bird, long-tailed, brown-feathered, with The simple fact is that it is neither. When you find an 
white diamond markings, just the colour of the quartz individual of showy exterior, but slightly imperfect man- 
crystals in the reddish-brown rock on which It stood— ners, with his pockets full of watches with the swivels 
a capital instance of preservative colouring, or the effect broken off, you are justified in classing him, without the 
of surrounding colour. Altogether the ( watchelo ’ looks slightest reference to his * dentition,' as a specimen of the 
very much like a cross between the long-tailed cuckoo ‘swell mob—Homo watch-priggious’; and I maintain 
and a fair sized hawk; though the thighs are quite bare that when you find the stomach of a bat—the only 
of feathers. We have been told all that is known about pocket he possesses, not being a marsupial— stuffed 
these queer fruit-eating Fissirostres—still there is much with the scales and bones of fishes„you are fairly entitled 
that is not known; for example, where they spend the to put him down as ' ichthyophagous' by all the rules of 
night in collecting the fruit which contains the hard common sense. Our queer friend the ‘watchelo/ with 
bristly seeds found in the stomachs of the adults and his deeply-cleft bill and outstanding bristles, ought to be 
the young, and which, developing their nestlings into a motn-catching goatsucker; but unless he swallows 
mere masses of fat, render them, as charming Mrs. seeds for ballast he certainly lives on the fruits which 
Morrison says, ‘si Son d manger,’ Mr. Morrison says contained them. It is the old story: directly we find 
that they feed on the * Tierra firmaj cr mainland, but what we call * Nature' doing a thing perfectly well in one 
even he knoweth not on what. way, we immediately find her dome it equally well in 

“ Having finished thus successfully our chase of the another and directly opposite one; If she finds a bird 
frugivorous goatsucker, we turned our attention and with a bill perfectly formed for the catching of moths, 
boat's head to another cave on the other side of the she at once shows that it will do equally well for picking 
Bocca, in which dwelt an equally eccentric and out-of- fruits off the bushes on dark nights; and if a bat can 
the-way animat, the ‘piscivorous bat.’ These queer take the smallest midge in the twilight with unerring 
creatures, possibly in imitation of their opposite neigh- accuracy, she turns him without alteration into as good a 
hours, have relinquished their supposed natural food, and fisher as the very otter himself. 
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“ I am sorry to say that the ' fish booming and 
drumming/ described by Charles Kingsley, was not to be 
heard. Either we were there at the wrong season, or the 
fish had been driven away by the use of dynamite. From 
all I heard, the sound was identical with that produced 
by the drum-fish so common in the Indian river of 
Hinda.” 


ROBERT MALLET, FR.S. 

'T'HIS eminent engineer, whose researches on earth- 

* quakes are so well known to scientific men, died on 
the 5th insu at the age of seventy-one. During his very 
active career he accomplished a vast amount of work, of 
which his “ Earthquake Catalogue ” and other published 
books and memoirs form the best monument. 

Robert Mallet was born in Dublin on June 3, 1810. 
He was descended from the representative of a Devon¬ 
shire family who had settled in Ireland, his father being 
the owner and manager of an engineer’s factory. During 
childhood Robert Mallet appeared to be of weakly 
constitution, but he grew up to be a man with great 
powers of endurance. His taste for science was exhibited 
at a very early period, and before he had reached the age 
of twelve years he had established a laboratory in his 
father's house, where he delighted in performing chemi¬ 
cal experiments. After being taught in a private school 
in Dublin, and miking a tour on the Continent, he 
entered as a student at Trinity College, Dublin, and 
in 1830 completed his studies there by taking his M.A. 
degree. In 1831 he made an extended tour on the 
Continent, and, upon bis return, married, and entered 
into partnership with his father. From this time 
forth he was busily engaged in various engineering pro¬ 
jects both in the capital and in various parts of Ireland. 
Private study and research were, however, by no means 
neglected during these busy times, and in the very year 
of his commencing business we find him publishing his 
first paper on the motion of glaciers. He had before 
this time been elected a member of the Royal Irish 
Academy. In 1839 Mallet was elected a member of 
the Institute of Civil Engineers, and in the same year 
made his important invention of “ buckled plates," an 
invention which was not patented till 1852, the patent 
being prolonged in 1866. It was in 18+6 that Mallet 
published his first paper on Earthquake Phenomena; this 
memoir, which appeared in the Philosophical Mutating, 
gave a simple explanation of the suppoied “vorticose 
movements " during earthquakes, and two years later a 
paper in the Transactions of the Royal Irish Academy 
contained a full exposition of his views on the wave- 
move nent in earthquakes, with which every one is now 
familiar. During subsequent years Mallet published in 
ths British Association Reports bis papers, which aimed 
at drawing up a complete catalogue of earthquakes, with 
various contributions to seismology and seismometry. In 
1857 occurred the great earthquake in the Neapolitan 
territory, and m the following year Mr. Millet was com¬ 
missioned by the Royal Society to proceed to the district 
and to study its effects. 

The results of his observations were published in two 
volumes in 1862. In 1858 the Earthquake Catalogue 
was completed by Robert Mallet with the aid of his son, 
now Prof. J. W. Mallet of Virginia. About this time we 
find Mallet engaged in experiments upon artillery, and in 
calling attention to a new gun which lift had invented, 
but which never seems to have been of much practical 
utility. In 1872 Mallet laid before the Royal Society a 
memoir, to which he bad evidently, during many years, 
devoted much tine and labour: it was entitled M On 
,o **** t ™ 

Whatever differences of opinion may b: entertained as 
to the truth of the theory which is there sought to be 


established, there can be none whatever as to the value of 
the experiments which constitute its basis, or of the im¬ 
portant influence which it has exercised upon geological 
thought and speculation. This important memoir, which 
was published in the Philosophical Transactions, has 
been translated into German by Prof, von Lasaulx, who 
has added a valuable commentaiy to it. 

During the later years of his life, Mallet, who had 
removed from Dublin to London, was afflicted with 
almost total blindness, but he nevertheless continued to 
make occasional contributions to his favourite branches 
of science. Altogether he was the author of more than 
seventy memoirs, besides separately published works* 
Mr. Mallet was elected a Fellow of the Royal Society in 
1854 and of the Geological Society in 1859; in 1877 he 
was awarded the Wollaston medal of the latter society. 


THE LAND OF THE MIDNIGHT SUN 1 

U NDER the above striking title we have an account 
of the Peninsula of Scandinavia and of the life of 
its people, based on a series of journeys made at different 
times, from 1871 to 1878, by Mr. Paul Du Chaillu. It is 
pleasant to meet with an author, already so well known 
for his travels in Equatorial Africa on new ground, and 
to find that his journeyings on virgin soil and among wild 
and savage races have not unfitted him for the study of 
the physical characteristics of an old country, and of the 
manners and customs of its inhabitants. The reader of 
these two handsome and well-illustrated volumes may 
form some notion of the extent of ground traversed 
during a five-years’ sojourn, from the tracings of the 
author’s routes on the map appended to the first volume. 
Not only was the country travelled over from north to 
south and from east to west, but the coast-line from 
Haparanda to the extreme north eastern point of Nor¬ 
way, a distance of 3200 miles, was observed, the greater 
part of it both in winter and in summer, and over 3000 
miles of fjords were sailed along. The illustrations are 
most frequently from photographs, but those representing 
Lapland winter scenes are the work of a Swedish artist. 

A great many pages of this work, while pleasant read¬ 
ing, will not afford much new infornution to the reader 
who may have already travelled in Sweden or Norway. 
The route from London to Goteborg, Stockholm with 
its beautiful suburbs, Upsala, Christiania, Bergen, the 
Dovrefeld, the splendid scenes of the RomsdaT; these 
and a few more well-known routes and places are all 
within the compass of an ordinary summer’s tour; but 
Du Chaillu has told of these all in an attractive and 
appreciative manner, and he treats of many such only by 
the way as he journeys on to places seldom visited even 
by the sportsman in pursuit of game. He gives a good 
deal of interesting information about the Laplanders. 
The Lapps are described as kind-hearted, dirty people. 
Their life during summer is a very hard one. They have 
to follow their reindeer day and night, lest the herds 
should wander. Coffee was their principal drink, mixed 
with the thick reindeer’s milk. Tney were a fair-haired 
and fair-skinned people, with blue eyes, prominent cheek¬ 
bones, and the nose retroussi The men were from four 
feet five to five feet and one-quarter inch in height, and 
three women measured four feet and one-quarter, four 
feet and three-quarters, and four feet six and three- 
quarters of an inch in height respectively. It was at die 
Lapp village of Jockmock that Prof. Baron von Diiben, 
so well known and appreciated in this country for his 
writings, was met with. He was engaged in the study of 
the Lapps when Du Chaillu, fatigue! and hungry, found 
himself entering the station. Longing to see a human 


through Sweden. Norway, teplaoi, and Northern Finland. With £_ 
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face, he saw the Professor ^approach; and although he 
had never before met him, he addressed. him correctly at 
once. He brought Du Chaillu to the neighbouring par¬ 
sonage : food was soon before him, and a hearty welcome. 
We incidentally learn that several of the illustrations 
of Lapland which accompany this narrative are from 
original photographs taken by the talented wife of the 
Baron. 

A Laplander's encampment would not seem to be a 
savoury place. A Lapp tent at its base is scarcely 
more than eight feet in diameter; it is very portable. 
The frame is composed of pofes fitting into each other, 
easily put together, and so strong and well knit that they 
can resist the pressure of the heaviest storm. A cross- 
pole high up sustains an iron chain, at the end of which 
is a hook to hold kettles. Over the frame is drawn a 
doth of coarse wool called “ vadmal,” made by the Lap¬ 
landers, who never use skins; this is composed of two 
pieces, and « made fast by strings and pins, and well 


secured. A small door of canvas is suspended over the 
entrance. Such a lent will last more than twenty years. 
Some idea of its form can be obtained from the accom¬ 
panying illustration. Such tents, when removed in winter, 
are drawn by reindeer in sledges, but in summer they 
have to be carried on the backs of the reindeer. Hence 
the moving of a Lapp encampment in summer is a very 
much more difficult undertaking than in winter. 

The chapter on the vegetation within the Arctic circle 
is disappointingly short. There for some weeks there ( is 
little interruption to vegetation. What in these countries 
of midnight darkness can only be attempted by the aid 
of a brilliant electric light, is in those countries of mid¬ 
night light brought about in a less artificial' way. Rye 
planted at the middle of J[une was seven or eight feet 
high early in August, growing after first germination at 
the rate of three inches a day. The barley at Niavi was 
ready for the harvest six or seven weeks after being sown- 
Agricultural schools were met with all through Norway and 



A Lapp Tent. 


Sweden. These schools seem already to have- been of 
enormous value to the country, raising the standard of 
agriculture and keeping the students up with the march 
of pnegnss. 

A-second visit to Lapland—this time in midwinter—is 
described in Volume II. Entering a forest after a long 
drive, the author found himself suddenly in the midst of 
a number of holes several feet deep, dug by reindeer. 
Several thousand reindeer had evidently been at work, j 
The snow was not very deep—not over four feet Under , 
that cover was buried the moss of which the reindeer is I 
so food. All except the younger ones were busy digging, 
first with one fore-foot, then with the other, the holes 
gradually becoming laager and larger, and the bodies of 
the animals more and more hidden. They would never 
■top excavating till they had reached the moss. Wherever 
one turned their eyes the reindeer were doing the same 
work, for they were evidently hungry. Their number : 
I countless. Some had dug these holes so deep 1 


that nothing save the tails of the reindeer could be seen 
swaying to and fro outside of them. 

The following extract, referring to the tame reindew 
will be read with interest 

“ Late in April and early in May is the reindeers 
calving seat on; the period of gestation is thirty-three 
weeks: the little ones are either carried or put into a 
sleigh. When the reindeer cows call for theiryoung they! 
utter a peculiar grunt, which is answered by the calves. 
Many of the animals bad already dropped their herns. 
The large ones resembled those of stags, but they are 
smaller: the reindeer is clumsier than the deer, with 
stouter limbs, shorter head, and a larger and wider 
muscle, more like that of a cow; the hoofs are broader 
and much larger, The hair is grey, very coarse and 
thick, especially in winter, and sometimes two inches in 
length; the colour is much darker on the back, Ind 
almost white under the belly; the young are lighter-lined 
than the adults. The colour often varies considerably 
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among different herds, and frequently by this the owner¬ 
ship can be knoarn. The reindeer are never housed, 
for they like cold weather and snow. Food is never given 
them, and they will not touch the moss that has been 
gathered, unless brought up to do so. They often will not 
even raise their heads as you approach them, and remain 
quiet when the Lapps pitch their tents, as we have seen. 
Some years prove unfavourable to their increase, on 
account of the amount of snow, which prevents them 
Grom digging for food; the herd then becomes weak and 
emaciated, and many die. The spring is also a bad time 
for them; the snow melts during the day, and a thick 
crust forms at night, so that their feet break through, 
causing lameness and disease. The horns of the males, 
which often weigh forty pounds, attain the full size at the 
age of five or six years, those of the cow at about four 
rears. The time of dropping the horns in a herd varies 
Irom March to May; in the adult animal they attain their 
fall site in September or at the beginning of October. 
Alter the age of eight years the branches gradually drop 
offi The shoulder-blades appear a little high, occasion- 
ng a slight hump or protuberance. Without the reindeer 
die Laplander could not exist in those northern regions : 


it is his horse, his beast of burden; it affords him food, 
clothing, shoes, and gloves. Domestic reindeer are a 
curious admixture of wildnets and tameness. In some 
respects they are greatly superior to other cattle; in a 
herd they are very easily managed} they usually keep 
close together, ana in the winter season remain where 
they have been left to feed. When on the march, with 
the help of dogs, they go in a solid mass, and a herd 
does not scatter unless wolves are after them; but in 
summer they often wander a long distance when left by 
themselves, as is often the case. When harnessed they 
become uneasy and distrustful, and great caution has to 
be taken not to startle them. Often trained reindeer, 
like horses, become refractory or vicious, and very diffi¬ 
cult to manage* and then the Lapp shows his skill. The 
speed of the reindeer varies very much according to the 
time of the year, October, November, and December 
being the months in which they are fleetest, as then they 
are fresh from their summer pasture; the cold weather 
strengthens them, and they are not exhausted from dig¬ 
ging the snow, not yet very deep, to procure their food. 
The rapidity of their gait depends much on the state 0 1 
the surface. If this is well packed or crusted, and if 



Reindeer digging in the mow. 


jreviotts furrows have been made, they go very fast. 
Huch depends too upon the distance, and whether the 
»untry is hilly or net, with a long range of slopes. Cn 
he riven, over well-packed snow and a good track, the 
inimals can go twelve or fifteen miles the first hour, and 
town a long mountain-slope twenty mile?, and even 
more. They can travel five or six hours without stop¬ 
ping, the first hour rapidly, the second more slowly, and 
towards the fifth or sixth quite slowly, for by that time 
they require rest and food. Early in the winter, * hen 
they are in good condition, one can travel with a swift 
reindeer one hundred and fifty miles in a day, where the 
country is not very hilly and the way good, and easily 
enough one hundred miles. The colder the weather the 
greater is the speed : seventy or eighty miles is a good 
wera^e, but they were slow at the* season of which I 

The chapter on the Lofoden Islands gives a great deal 
of information about the extensive fisheries of cod, in 
whkh over 700 fishing-boats are employed. 

We had marked several other extracts relating to the 
domestic life of the Norwegian peasants in the high 


, enough has been given to show our readers that, while 
1 the narrative of these travels is free from the exciting 
scenes witnessed in Gorifia Land, it is not wanting in 
much that will be read with pleasure* and remembered 
with profit. 

NOTES 

We take the following from the TSWcr .-—The medals m the 
gift of the Royal Society for the present year have been awarded 
I by the Council as follows j—The Copley medal to Prof. Karl 
Adolph Wurtz of Park, For. Mem, R.S., for his discovery 0# 
the organic ammonias, the gtyculs, and numerous other investi¬ 
gations which have exercised considerable influence on the pro¬ 
gress of chemistry ; the Davey medal to Prof. Adolf Baeyer of 
f'antch for his synthesis of Indigo; a Royal medal to Mr. 
Frapcjs Maitland Balfour, F.R.S., of Cambridge, for Ms 
numerous and Important c ntribetions to animal morphology, 
and more especially for his investigations respecting the origin 
of tty uro-genital organs and the certbro-spinal nerves of the 
vertebrate, and for his work on the development of the efatsmo- 
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Dublin for his various mathematical and physical papers, more 
especially for his researches in chemical optics and his inven¬ 
tion of the new and delicate analyser by which they were 
carried out. 

Ths Bakerian Lecture at the Royal Society will be given next 
Thursday by Prof. Tyndall, on the " Action of Free Molecules 
on Radiant Heat, and its Conversion thereby Into Sound.” 

Tkc election to the Liaacre Professorship of Physiology in 
Oxford University will take place on the 25th Inst. 

M. Paul Bert, the eminent Professor of Physiology at the 
Sorbonne, has been appointed French Minister of Public In¬ 
struction by M. Gambetta. Two hours only after his nomina¬ 
tion had been signed by the President of the Republic he read 
before the Academy of Sciences an elaborate paper on “ Chloro¬ 
form and other Anaesthetics.” This may be considered as a 
token of the interest that the new French Government mean to 
take in scientific matters. M. Cochery, of the Post and Telegraph 
Department, is the only member of the old Cabinet who has 
taken office in the new one. 

In view of the great and kindly interest the United States 
have always taken in English Arctic expeditions, the Council 
of the Geographical Society have determined to urge H.M.’s 
Government to undertake an expedition next year in search 
of the Jeannette. It being obviously more easy for the Ame¬ 
ricans than for this country to send an expedition by set on 
the side of Behring Strait, it is thought that it would be best to 
despatch a party along the Great Mackenzie River to search the 
coast-line that can be reached from it, and that such work might 
most Advantageously be carried out through the agency of the 
Hudson Bay Company, Under these circumstances it will be 
necessary to open communications with the Colonial Office on 
Che subject. 

Thr authorities of the Crystal Palace sent out on Saturday 
the allotments of Bpace to the principal exhibitors of electric 
light at the forthcoming exhibition. If thd various electric 
lighting companies and firms carry out their intentions, the 
palace will be lighted from the London, Brighton, and 
South Coast Railway Stations to the north end. The applica¬ 
tions from intending exhibitors in other classes than that of 
lighting will be attended to this week, and it is hoped that the 
allotments will be issued on Saturday or Monday next, 

The Chinese authorities have recently recalled a large number 
of students from Hartford College, U.S., under somewhat peculiar 
circumstances. The youths hod been specially selected in China 
to undergo a thorough course of instruction in various branches 
of knowledge in the United States. They were placed under 
the charge of Mr. Yung Wing, jvho at one time held a high 
diplomatic post at Washington, and' whose knowledge of the 
language and country led to his selection for this purpose. A 
large building for their accommodation was purchased by the 
Chinese Government near Hartford, and every thing seemed to 
be going on well. Much surprise was therefore expressed when, 
long before the termination of their course of study, the young 
men were suddenly recalled, and by this time they have all 
reached China. It appears that a high official of the Govern¬ 
ment, on his passage through America to Europe, examined the 
institution where his young countrymen were being trained. He 
was alarmed to find they were being rapidly Americanised, and 
that some had gone $0 far os to port with their pigtails, and dress 
in foreign garments. He thought also that be noticed a growth 
of ideas in their minds which, however congenial to a republic, 
were out of the question in Cblnq; that the youths’ minds 
would gradually be alienated from thyir native country, and that 
Che impressions which they were imbibing might lead to trouble 
and disaffection in China. He accordingly wrote to Peking, 


recommending the recall of the mission. HU views were im¬ 
mediately adopted; but it is hoped that the students will not 
lose much, os they are about to be seat to European countries, 
to which the same objections do not exist as to the United 
State*. The incident shows very clearly that, however anxious 
the Chinese may be for the science and knowledge of the west, 
they want none of its political doctrines. 

On Tuesday 1 a deputation, consisting among others of Lord 
Hnrberton, Sir Antonio Brody, the Hon. Rollo Russell, Capt. 
Galton, C.B., Col. Festing, R E., Prof. Chandler Roberts, 
F.R.S., Mr. Ernest Hart, Mr. George Shaw, and Mr. W. R. 
E. Coles, waited upon the Lord Mayor at the Mansion House, 
and asked him to open the exhibition and trials of smoke¬ 
preventing appliances now about to be held at South Kensington, 
The earnest effort, they said, of the Committee had been to 
encourage general improvement in the methods and appliances 
by which heat was obtained, and thus to secure the advantages 
of greater economy of fuel and lessened smoke. That effort had 
been so far successful that a very considerable number of econo¬ 
mical and effective grates, stoves, and furnaces had been brought 
forward, and many improved jnethods of firing and other smoke- 
preventing means had been introduced. The Lord Mayor 
acceded to the request of the deputation, and the Committee 
promised to communicate with him as to the day of opening the 
exhibition, which will probably be about the end of the month. 

The English Royal Commission on Technical Education have, 
the Times correspondent states, been busy in Paris in visiting the 
higher, the secondary, and the primary schools, and particularly 
those in which manual and technical instruction is provided. It 
is their intention to inquire into the state of instruction in the 
districts in which cotton, woollen, and silk manufactures are 
carried on, and also in some of the chief pottery manufactories 
alHroad, and to ascertain what resources are available for the 
same purpose in the corresponding manufacturing districts in 
England—an inquiry which they have already commenced by 
visits to Yorkshire and Staffordshire. During the winter they 
will continue to study the condition of technical Instruction in 
the English manufacturing districts, nnd in the spring it is their 
intention to visit Germany, where the chairman, Mr. Samuelson, 
on a late visit to Berlin, has already 6et on foot some preliminary 
investigations. 

The banquet in honour of Prof. Virchow is to be held at 
Berlin on the 19th inst, in the Rathhaus, and promises to be 
highly brilliant and successful. The sum of 30,000 marks, 
originally proposed to be raised for the memorial, appears likely 
to be greatly exceeded. This memori|l will consist of a marble 
bust of the Professor, and will be placed in the hall of the 
Pathological Institute on the above-mentioned day, in com¬ 
memoration of his twenty-five years’ labours as a teacher of 
medical science. 

The Morning Tost states that, among other experiments now 
being conducted by a chemist at the Royal Short horn Dairy at 
Dytchleys, Essex, the powers of carferai, already well known as 
a filtering medium in the removal of ammonia from sewage, are 
being investigated. It has been found that all ammonia is taken 
up by the carferai, as is indicated by testing the fluid after It hat 
passed through it, and the resultant is a material valuable In 
breaking np and manuring heavy land. 

The Niimberg Natural History Society recently mate an 
excursion to Berg near Neumarkt (Upper Palatinate), and upon 
this occasion a large number of Teleosauros bones {vertebrae and 
othen) were found at the boundary between brown Jurassic and 
Lias. Besides these fine specimens of Belenuutes, Ammonites, 
and (Terebratulae were found. The bones in question ore of 
course completely petrified 1 the Impression* of the scaly hide 
on the beck are well preserved. AH the objects found are now 
deposited in the Society’s collection* 
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The Pesth correspondent of the Daily News, telegraphing on 
the sight of the 9th Inst,, states that A gram has again ex¬ 
perienced n violent shock of earthquake. Shocks of earthquake, 
sufficiently severe to occasion considerable alarm, were felt at 
Chateau d'Oex, Canton Vaud, on Wednesday night and Thurs¬ 
day morning last week. The second of the shocks, which appear 
to have been altogether local, was accompanied by loud rumblings. 
There were three slight earthquake shocks in various parts of 
Switzerland last month, all local, and affecting only a very 
limited area. The first occurred at Monthey, in the Valais, on 
October 14 ; the second at Berne, on October 17 ; and the third 
at Zibicb, on October 27. A violent earthquake was felt on 
October 27 at 10.30 p.m. in the northern part of the canton of 
Zurich. On the same day at 4.30 a.m, a slight shock was felt 
at Cilli and several other places in Styria. 

The death is announced of Dr. Eduard Simon Heine, Pro¬ 
fessor at Halle University, an eminent mathematician. He died 
at Halle on October 24 last. 

We regret to announce the death of Dr. Carl Arendts of 
Munich, a well-known geographer, and founder of the Geo¬ 
graphical Society of that city. Dr. Arendts died at Possenhofen 
on October ti, aged sixty-seven years. He was the author of 
numerons standard works, and editor of the excellent Deutsche 
Rundschau fur Geographic und Statistik, which has just com¬ 
menced its fourth volume. 

OUR readers are aware that Dr. Kobelt visited North Africa 
and Spain last spring, by the assistance of the Kiippcll Institu¬ 
tion of Frankfort, in order to investigate the molluscous fauna 
of the two countries, as well as to gather evidence bearing upon 
the question how far the land-connection between the two 
countries extended in bygone ages. He now reports that it 
may safely be assumed that the connection was not confined to 
the Straits of Gibraltar, but extended at least as far as the 
meridian of Oran and Cartagena. Dr. Kobelt will publish the 
detailed results of his investigations in the malacozoological 
journal, of which he is the editor. 

The Gotha Natural History Society will arrange an exhibition 
of natural history ai d geographical objects from November 20 
to December 20. "lhe Duke of Saxe-Coburg Gotha hns lent the 
Society a suite of rooms in the Castle for this purpose. 

A TUNNEL through the Col de Somport, near the Pic du Midi, 
in the Pyrenees is the next large engineering work which will 
be undertaken in France. It will shorten the railway distance 
between Paris and Madrid by 100 kilometres, the Spanish line 
passing by way of Ayerbe, Cnldeorena®, Jaca, and Confranc, 
leading on the French side into the Gave de Aspe valley and 
Oldron. 

We have before us the prospectus of a new entomological 
monthly journal, to he styled the Wiener tutomologische Zeitung, 
of which the fint part is to appear at the beginning of 1883, 
each port to consist of a sheet and a half of text, large 8vo. The 
editor* are Ludwig Ganglbauer, Dr. Franz Low, Prof. Josef 
Mik, Edmund Reitter, and Frits Wachtl, all of Vienna, and it 
will be published by Alfred Hhlder of that city. With so strong 
a staff it should prove a success. -In seme respects it is intended, 
as a successor to the for many years defunct Wiener entomolc 
gisches Monatmhrift, 

Mr. Leo Lisqueevux, we learn from the Harvard Library 
Bulletin, No. 3, has made a preliminary Report on the Plants of 
the Dakota Group collected by Mr. Sternberg for the Museum 
of Comparative Zoology (to be published in the Museum 
Bulletin), He lays die collection is valuable in regard to the 
data it furnishes in confirmation of, or contradiction to, some of 
the general conclusions derived from the examination of the 


materials formerly described from this peculiar Cretaceous flora. 
For example, the disconnection of the flora of the Dakota group 
from that of the older zone'—those of the Jurassic times—does 
not appear now so positive as formerly, or as it was indicated in 
the Cretaceous Flora Reports of Hayden’s Survey. On the 
other side, the disconnection of the Cretaceous flora from that of 
the Lower- Tertiary appears now still more evident, as the new 
species do not indicate any affinity with the plants of the Laramie 
group, which is positively Eocene by its types. Mr. Lesquereux 
Is inclined to explain the distribution of the fossil plants of this 
group over small areas, as showing that the trees apparently 
grew around small hillocks or dry surfaces of land disseminated 
in wide lagoons. If derived from distant shores the .leaves 
should be more or less mixed, while a comparison of the different 
localities shows that the fossil leaves were derived from trees 
grown in the places where they are now found fossil. 

The complete annihilation of Elm, according to the Geneva 
correspondent of the Daily News, appears to be now only a 
question of time and a little bad weather. At the request of the 
Government, Prof. Heim has just made another inspection of 
the Tschingel. He finds the work of disintegration proceeding 
much more rapidly than he expected. The entire summit of the 
Risikopp, the peak nearest Elm, is in movement, and its fall is 
not likely to he long delayed. It may miss the village, but the 
chance is very remote. The inhabitants remain meanwhile in 
their houses, which they have not to quit until the sentinels who 
are watching on the mountain warn them that danger is 
imminent. 

In Japan, according to a recent return, there are in all 159 
hospitals where the patients are treated on the principles of 
western medicine. Thirty-five of these are private institutions 
in the sense that they receive no government aid, while twelve 
are naval or military hospitals. The remainder are scattered 
throughout the country; but they are said to be, in the remote 
district®, in a very crude condition. Vaccination, which is 
compulsory, is performed gratis everywhere. A law prohibit¬ 
ing the practice of physic or surgery by any except persons 
holding certificates of permission has recently been passed. A 
large school of medicine, with German professors, has been 
established for the past eight or ten years in the capital. 

At Nagy-Look (Hungary) the remains of a two-wheeled 
Roman cor were lately discovered, with the skeletons of two 
horses attached to it. The objects ore believed to date from the 
third century, and the j lace where they were found to have been 
the tomb of the owner. AH the parts of the carriage are of moat 
exquisite workmanship. 

The Russian Government intend to construct a canal between 
the Dnjepr and Diina Rivers, the Orschitsa, a tributary of the 
Dnjepr, to form a part of the canal. The distance by water be* 
tween the Euxine and the Baltic would thus be shortened by 415 
versts. 

A Roumanian mechanic, Traiano Feodoresen, recently sub¬ 
mitted to the Chamber at Bucharest a project of a submarine 
vessel, and after examination of this by a committee the 
Government was authorised to nyet the expense of construction. 
'The vessel Is to be capable of moving under water, at a depth of 
30 metres, for twelve hours, without requiring renewal of air. 
Stefm is the motor, and the speed is quicker than that of sailing 
vessels. The vessel is simply sunk by opening certalf valves, 
but return to the surface requires more complex operations. An 
electric .light uill render objects distinguishable at 30 or 40 
metres.' For renewal of air it Is not necessary that the vessel 
rise to the surface; an apparatus can be sent up, which, bp 
actuating a pump, forces air into suitable receivers. 
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It It often supposed that the reality of alchemy, the transfor¬ 
mation of the hem into the noble metals, was generally accepted 
by orientals. But, according to Herr E. Wiedemann {Attn, der 
PkfS. No. 10), some of the most noted sev/snts rejected the 
idea. In bis Prolegomenon, Ibn Khalddn maintains that the 
tmnrforautioa of metals is impossible, the philosopher's stone 
eoaaot exist, and the ltudy of aljhemy is ruinous His own 
views, however, interest ns less than his citation of Avicenna 
and Us school as opponents of alchemy. While Abn Nasir al 
Fat&bi, an older philosopher, held that all metals belong to the 
jaine species, and differed only in accidents, so that a transforma¬ 
tion of these into each other was possible, Avicenna maintained 
that the metals differed in species, and that their specific differ* 
cnees, ordained by God, were therefore not alterable by chemical 
operations. A noted alchemist, Togair, contended, against this, 
that the task of alchemy a as not to impart these differences to 
metals, bnt only to alter the latter so that they might be enabled 
to acquire them; the means to this being tbe elixir. A great 
predecessor of Avicenna, Al Kindi, also appears to have opposed 
alchemy. 

The additions to the Zoological Society’s Gardens during the 
.past week include two Vulpine Phalangers {Pkalangista vulpina ), 
a Rufous Rat Kangaroo [ffypsiprymnui rufesems) from Aus¬ 
tralia, presented by Mr. F. J. Homiman, F.Z.S. ; a Ring-necked 
Panrakeet (Palerornis tor quota) from India, presented by the 
Countess Dowager of Lonsdale; two Long-eared Owls (Atio 
otui), British, presented by the Rev, J. A. Wix; two Grey 
Wagtails ( Motacilla sulphured), British, presented by Mr. 
Swaysland ; a. Dufresne’s Amazon {Chrysotis dufrtsniana) from 
South-East Brazil, a Yellow-checked Amazon ( Chrysotis autum . 
nails) from Honduras, an Orange-winged Amazon ( Chrysotis 
omonouita) from South America, deposited; a Pluto Monkey 
{Cereoptihtcus flute), a Sykes's Monkey ( Certopitheeus albegu- 
Jorit) from West Africa, a Darwin's Rhea (A 'hen darwmi) from 
Patogoaia, a Picaznro Pigeon {Colombo fiauuro) from South 
America, two Spotted Zenaida Doves ( Zenaida moculata ) from 
La Plata, two Dominican Gulls {Lotus dominitonus) from 
Antarctic America, purchased. 


EXPERIMENTS ON COLOUR » 

[Ni former paper with the above title (Nature, vol. iii, p. 
A 234) I described some combinations of absorbing media 
4capable of transmitting the red and green, while stopping the 
other rays of the spectrum. In this way J obtained a purely 
compound yellow, made up of red and green, and free from 
homogeneous yellow light. In devising such combinations we 
Bare in the first place to seek an absorbing agent capable of 
removing the yellow of the spectrum, while allowing the red 
and green to pass. For this purpose t use 1 an alkaline infusion 
of Uteres, or solution of chloride of chromium, placed In a 
•trough with parallel glass aides. In order to stop the blue rays 
era may avail ourselves of chromate of potassium. If a second 
trough be not objected to, it i* best to use the bichromate, as 
exercidng the most powerful absorption upon the upper end of 
the spectrum; but the bichromate cannot be mixed with litmus 
without destroying the desired action of the latter upon yellow. 
In this case we must content ourselves with the neutral 


During the last year and a half I have resumed these experi¬ 
ment* with the view, if pomihie, of finding solid media capable 
of the same effects, and 00 of dispensing with the somewhat 
troublesome troughs necessary for fluids. With this object we 
may employ films of gelatine, or of collodion, spread upon gloss 
ana impregnated with various dyes, gelatine being chosen when 
the dye is soluble in water, and coSoaion when the dye is soluble 
la aleohol. Thus in the ease ef Urasa* a sightly warmed plate 
is tooted with a hot and carefully filtered solution of gelatine, 
allowed to remain in a perfectly horizontal position until the 
gelatine is set, and then put aside to dry, by preference in a 


current of warm air. The films thus obtained are usually some¬ 
what rough upon the surface, so that I have preferred to use two 
pieces cemented together, coated rides inwards, with Canada 
balsam. In conjunction with the litmus we may employ a silver- 
stained orange glass, and so isolate the red end green rays. For 
the orange glass Mr. C. Horner has substituted a film of col¬ 
lodion stained with aurine. Samples possibly vary; but that 
which I have used, though extremely opaque to the blue green 
rays, end therefore so far very suitable for the purpose, allow* a 
considerable quantity of the higher blue to paas, By spreading 
aurine upon a pale yellow glass, I obtained a very perfect ab¬ 
sorption of the blue-green and higher rays. Plates ^prepared as 
above described answer the purpose very well; but I have found 
that in some cases the litmus in contact with the balsam becomes 
slowly reddened, the action creeping inwards from the edge. A 
dye, capable of replacing litmus, and free from this defect, is 
“ soluble aniline blue,” whose absorption, as 1 found rather 
unexpectedly, begin-, in the yellow and orange. Bichromate of 
potash and aniline blue may be mixed in die same solution, and 
there is no difficulty in so adjusting the proportions ns to secure 
a good compound yellow. To obtain solid films gelatine must 
be used, as in the case of litmus, for the dye is not soluble in 
collodion. With aniline there is no difficulty from the Canada 
balam, and two plates cemented together answer perfectly. 

For systematic observations on compound colours nothing 
probabi v can be better than Maxwell’s colour box in its original 
form ; but it seemed to me that for the examination of certain 
special questions a more portable arrangement would be con¬ 
venient. In an instrument of this class a full degree of bright¬ 
ness requires that the width of tbe eye-slit, placed where the 
spectrum is formed, should not contract the aperture of the eye, 
i.t, should not be less than about one-fifth of an inch; and 
although the maximum of brightness is not necessary, considera¬ 
tions of this kind largely influence the design. If we regard the 
width of the eye-slit as given, a certain length of spectrum is 
necessary in order to attain the desired standard in respect of 
imrity of colour; so that what we have to aim at is a sufficient 
linear extension of the spectrum. A suitable compromise can 
then be made between the claims of brightness and parity. 

The necessary length of spectrum can be obtained by increasing 
either the angular dispersion of the prisms or the focal length of 
the lens by which the image is formed. If portability be no 
object, tbe Inttcr is the preferable method, and the focal length 
may well be increased up to five or six feet; in this way we may 
obtain a field of view of given purity of colour and of maximum 
brightness, at the expense only of its angular extent. If, how¬ 
ever, we desire an instrument which can be moved from one 
place to another without losing its adjustment, die focal length 
of the lenses must be kept down, and then a large priamatle dis¬ 
persion is the only alternative. 

Increased dispersion can of course be obtained by multiplica¬ 
tion of prisms; but for the purpose in view, high resolving 
power is not wanted, and our object may be attained with a 
comparatively small total thickness of glam, either by the use of 
higher angles than usual, or by giving the light a more nearly 
grazing emergence. The latter was tne course adopted In de¬ 
signing the first instrument of which I have to speak. A pair 
of prisms of 6o°, cut from an ordinary single 1J x ij-inch prism 
along a plane bisecting at right angles its refracting edge, were 
arranged in the corner of a shallow box, so os to form what 
Thollon calls a couple. Considered as a simple, rigidly con¬ 
nected refractor, the pair of prisms are placed so as to give 
minimum deviation, but the incident And emergent light makes 
smaller angles with the final surface, than if each prism were 
adjusted separately for .minimum deviation. The collimating 
and focussing Iensei are common spectacle glasses of about fl> 
focus. The box is ta* x ia" x ? Light entering at * slit on 
one of the rides of the box would be tamed by the prisms 
through on angle rather greater than a right otwfe, amHhrow a 
pure spectrum upon another side of the boa. This ride is cut 
away, and provided with movable screens of cardboard, so that 
any part may be open or closed as desired. When the eye is 
applied to the first slh, the prisms are seen uniformly illumin¬ 
ated with colours whose composition depends upon the situation 
and width of the slits between die cariiboord screens through 
which light U allowed to miter. In this way we may obtain « 
uniform Arid of view lighted with any oomWnatton of spectre! 
colours. My object, however, was to obtain an instrument for 
making comparisons between tbe Simple end compound yellow, 
and for this purpose an addition was necessary. This consisted 
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of a very acute-angled prism held close to the dispersing prisms 
in mch a position that its refracting edge was horizontal, divid¬ 
ing the field of view into two equal parts. The action of this 
prism is most easily understood by again supposing the light to 
enter at the eye-slit. Half of tne light proceeds as before, 
foraiing ultimately a pure spectrum upon the ride of the box. 
The upper half of the beam, however, is deflected by the acute- 
augled prism, and the corresponding spectrum is thrown up¬ 
wards, so as to lie somewhat higher upon the side of the box. 
This port is also cut away, and provided with movable screens. 
Uy tne principle of reversibility the consequence is that an 
eye placed at tne fust slit sees two uniform patches of colour, 
the lower formed as before by light from the lower set of slit*, 
the upper, covering the acute-angled pri m, by light from the 
upper set of slits. These colours arc in clj.se juxtaposition, and 
may be compared with ease and accuracy. 

The great difficulty in this class of instrument* is to devi-e 
any efficient and reasonably simple method of controlling the 
position and widths of the slits. In the present case I contented 
myself with strips of blackened cardboard cemented to the side 
of the box with sealing-wax, or soft wax, according to the degree 
of permanence of adjustment aimed at. One part of the field 
was illuminated with homogeneous yellow (about the line D) 
from a single slit. The other half was lighted with a mixture 
of full red and full green, and the observation consisted in 
adjusting the widths of the slits through which the red and 
green were admitted, until the mixture was a match with Lite 
simple yellow. 

'Ihc first trials of this instrument in the spring of la-it year re¬ 
vealed on interesting peculiarity of colour vision, quite distinct 
from colour blindness. The red and green mixture which to 
my eyes and to those of most people matches perfectly the 
homogeneous yellow of the line L>, appeared to my three 
brotbers-in-law hopelessly too red, "almost nsred as red sealing- 
wax.” In order to suit their eyes the proportion of red had to 
be grea'ly diminished, until to normal sight the colour was a fair 
green with scarcely auy approach to yellow at all. So for as 
could be made out at the time, the three abnormal observers 
agreed well among themselves, a fact which subsequent measure¬ 
ments have confirmed. It appeared afterward* that a fourth 
brother was normal os well as the three sister*. 

Thc»c peculiarities were quite unexpected. After thefact had 
been proved, 1 remembered a dispute some years before as to 
the colour of a dichromatic liquid, which appeared to me green, 
while one of my brothers-in-law maintained that it was red ; but 
the observation was not followed up, as it ought to have been, 
each of us, I suppose, regarding the other as inaccurate. After 
the establishment of the difference I determined to carry out a 
plan, which I had tried with success some jears before (October 
1877), fur a colour-mixing arrangement depending on double 
refraction, by which I h>ped to obtain an easily adjustable 
instrument suitable for testing the vision of a number of persons. 

In my original experiments 1 used a 60" doubly refracting 
prism of quartz, which threw two spectra of the linear source 
upon the screeu containing the eye slit. These oppositely 
polarised spectra partially overlapped, and by suitable placing of 
the prism could be made to furnish red and green light to the 
ore. By the rotation of a small Nicol held immediately behind 
tne eye ritt, the red or green could be isolated or mixed in any 
desired proportion. One advantage of this arrangement is that 
the two component lights come from the same slit, so that we 
*re less dependent upon the uniformity of the light behind ; but 
ft ispertmps« greater merit that the adjustment of proportions 
is effected by simple rotation at the eye slit, allowing the observer 
to try the effect of small changes with ease and rapidity. 

In the new Instrument, wbica was completed during the autumn 
of last year, separate prisms were used to effect the dispereion 
end double refraction. For the sake of compactness, a direct 
vision prism by Browning, containing two flints and three crowns, 
was chosen, in conjunction with a small achromatic double image 
prism. At one end of a long narrowhpx, 14" X a* X a J , the 
light is admitted through a slit whose position cfkd width can be 
adjusted by sliding Its Jaws along adlvlHed scale. After travelling 
wont 9f ft falls upon the double image prism mounted upon a 
■mall tame so m to allow of rotation, and then after two more 
Inches upon- a colli mating lens, by which the two beams atf 
rendered pneffeL Next comes the dispersing pism, and then 
the focusing lens, throwing pure spectra upotnee other end of 
rite box, which eerriee the eye slit, The distance between the 
two leases is 3^, and the entire length of the box is about 04*. 


The eye slit is a fixture, and immediately behind it is the rotating 
Nicol, wh )se position is read by a pointer on a divided circle. 

The parts of the spectrum from which the component lights 
are taken can be chosen over a sufficient range by use of the two 
adjustments already mentioned. By rotation of the table on 
which the double image prism is mounted, the separating power 
is altered, and one .spectrum made to slide over the other, while 
by moving the entrance slit the spectra are shifted together 
without relative displacement. 

It yet remains to describe the parts by which the comparison 
col jur is exhibited. Between the double image prism and the 
collimating lens a small vertical reflector is mounted on a turn- 
tible at an angle of about 4$*. Its dimensions are such that it 
covers the lower half of the field of view only, leaving the upper 
holt undisturbed, and its function is to reflect light coming from 
a lateral slit through, the di-q>eraing pism so as to throw a third 

n trum upon the eye. The lateral slit is carried in a small 
ir tub; pr jeeting about z" from the side of the box, and the 
light proceeding from it is rendered nearly parallel before reflec¬ 
tion by a lens of short focus. No adjustment is provided for the 
position or width of the lateral slit; all that is necessary In this 
respect being attainable by rotating the mirror and by varying 
the brightness of the light behind, As sources of light 1 nave 
found Argand gas flames, surrounded by opal globes, to be suit¬ 
able. The gas tap supplying the lateral flame is within reach of 
the olwervcr, wh j has thus the means of adjusting the match 
both with respect to colour and with respect to brightness, with¬ 
out losing sight of the subjects of comparison. The zero of the 
divided circle corresponds approximately to the complete exclu¬ 
sion of green, but readings were always taken on both sides of it 
so as to make the results independent of this adjustment. The 
circle is divided into 100 parts, green being excluded a* oand SO, 
and red at 25 and 75. Tenths of a division could be estimated 
pretty Corr> ctly, an accuracy of reading fully sufficient for the 
purpose, as the observations of even practised observer.-, would 
vary two or three-tenths. 

It is eviden* that the numbers obtained are dependent upon the 
quality of the light by which the principal slit is illuminated. In 
order to avoid errors in the compari on 1 of different persons* 
vision arising from this source, it is advisable always to take 
simultaneous observations from some practised individual whose 
vision may be treated as a standard ; but no evidence appeared 
of any variation in the quality of the gaslight. The sjiecial 
application of such instruments to the comparison of the qualities 
of various kinds of mixed light was alluded to at the end of my 
paper "On the Light from the Sky,” &c. {Phil. Mag., April, 
1871). 

1 have obtained matches between simple and compound yellow 
from twenty-three male observers, principally students in the 
laboratory. Of these sixteen agree with myself within the limits 
of the errors of observation. The remaining neve 1 include my 
three brothers-in-law, and two other-, Mr. J. J. Thomson and 
Mr. Threlfall, whose vision in this respect agrees very nearly 
with theirs. The vision of the other two observers'differ* from 
mine in the opp >site direction. In one case the difference, though 
apparently real, is small, but in the other (Mr, Hart), though 
there was some difficulty in getting a good observation, the dif¬ 
ference is most decided. Among seven female observers whom 
I have tried, there is not one whose vision differs sensibly from 
my own. 

Although the number examined is insufficient for statistical 
purp >ses, It is evident that the peculiarity is by no menus rare, 
at least among men, As far a* my experience has gone, it would 
Beem too as if normal virion were not of the nature of on avenge, 
from which small deviations are more probable than larger ones; 
but this requires confirmation. In order to give a mire precise 
idea of the amount of the difference in question, r have calcu¬ 
lated from the laws of double refraction the relative quantities of 
red and green light required by Mr. F, M, Balfour and myself 
to match the same yellow light. If we call R and G the maxi¬ 
mum brightnesses of the red and green light (as they would reach 
the eye If the Nicol were removed), and r, fthe actual bright¬ 
nesses (as modified by the aiulyser) necessary for the match, then 
lor Mr. Balfoof— 

r/g = r$o(R/G), 

while for myself— 

Hgs. 3-13 <R/G). 

In other words, Mr. Balfour requires only half as orach red as 
myself, in order to turn a given amount of green into yellow. 
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The corresponding numbers for the other four observers of this 
class would! be substantially the same. On the other hand, Mr. 
Hart requires much more red than 1 do in order to convert a 
given green into yellow—in the ratio of about a 6 : i. 

Except in the case of Mr. Hart, the colour vision of these 
observers is defective only in the sense that it differs from that of 
the majority. Their appreciation of small colour differences is 
as distinct as usual. In order to test this Mr, G. W. Balfour 
made a complete series of colour matches with revolving disks in 
the manner described by Maxwell and in my former paper. Six 
matches, of which only two are really independent, were ob¬ 
served, the consistency of the set being a measure of the accuracy 
of observation. The average error proved to be only double of 
that which I have found in my own observations, and rather 
less than that usually met with in the case of observers whose 
vision is normal. 

In connection with what has been described above with respect 
to trichromic vision, it is interesting to notice that corresponding 
and perhaps larger differences are to be found in the vision of 
the so-called colour-blind. The double-refraction apparatus 
may conveniently be used in this investigation. With the 
pointer adjusted to o or aj, we have in the upper half of the 
field pure red or pure green respectively, and in the lower half 
pure yellow as usual. By suitable adjustment of the gas taps 

two observers of this class, Mr. T-and Mr. B-, are 

able to obtain perfect matches both between red and yellow, 
and between green and yellow, but the proportions necessary 

are very different for the two observers. In Mr. T- 's red end 

yellow match, the red is to normal vision daulingly bright, and 
the yellow almost too dork to be recognised; while the green 
and yellow match, however extravagant as to hue, appears 
reasonable in respect of brightness, On the other hand, to Mr. 

B-’s eyes, the red of the spectrum docs not look nearly so 

dark, and the equivalent red and yellow appear to the normal 
eye to be much more nearly upon a level. Although these great 
differences exist, there is no doubt that the vision of both 
observers is strictly dichromic, and that, apart from brightness, 
all the rays of the spectrum, from red to green, have lire same 
effect upon their eye*. 

If we wish to go beyond the fact that this vision is dichromic, 
and inquire whether the case is one of red blindness ur of green 
blindness, we must be careful to consider whether the question 
itself has a definite meaning. If trichromic vision were 
always the same, and if a particular care of colour-blind 
vision differed from it merely by the absence of the red sensa¬ 
tion, that vision would intelligibly be characterised as red-blind. 
There is reason to believe that such cases exist. In all proba¬ 
bility the suppression of my own red sensation would Lead me 
to make matches very nearly the Mine as Mr. T—■—*s; and in 
this sense he may fairly be called red-blind. But under the 
same circumstances my matches would be altogether rejected by 

Mr. B-; and the question may be asked, whether his case, 

being certainly not one of simple red-blindnes a , can be brought 
under the head of green-blindness. To this the sufficient answer 
is that if I became green-ldind my matches would differ from 

those of Mr. B-far more than if I was red-blind. The test 

of green-blindness would be the possibility of matches between 
colours which to normal eyes appear green and purple, or green 
and grey. Although a good deal has been said lately on this 
subject, I am not aware of a care In which accurate matches of 
thia kind have been obtained from observers whose colour-vision 
is in other respects acute. If such cases exist, inquiry should 
be instituted, in order to see how far the matches would corre¬ 
spond to green-blindness of an otherwise normal eye. 

We see, then, that there is dichromic vision which cannot 
accurately be described as affected with red-blindness, and still 
lea as affected with green-blindness. The difference from normal 
vision, being not simply one of defect, cannot be defined by any 
single phrase. To obtain a complete knowledge of it quantita¬ 
tive observations over the wbole spectrum, such as those carried 
out ly Maxwell, are necessary. It is fortunate that there ob¬ 
servations are easier to arrange for dichromic than fur trichromic 
vision. 

That 1 might be able to form an opinion upon the general 
acuteness of his colour vision, Mr. T—— was good enough 
to observe a series of five colour matches between red, white, 
blue, green, and yellow, one being left out each time. The 
results are given in the accompanying table; those marked 
"calculated ” being a consistent set derived by elimination from 
the two marked A and B. The good ger.enu agreement of the 


two sets of numbers is a proof that within its restricted range 

Mr. T-’s sense of colour is acute. The first observation 

in which a mixture of red and white Is matched by a mixture of 
green and blue is the most characteristic. 


' Red. 

White. 

Blue. 

Green. 

Yellow. 

Dec. >, 1S80. 

«!'»? 

23‘8 

-23*3 

-767 

0 

Observed 

22'6 

-21 

-79 

0 

Calculated 

<’>{: £ 

SI 

-S3 3 

0 

-477 

Observed 

“52-5 

0 

*47'5 | 

Calculated 


S‘5 

0 

-IOO 

1 26 '3 

Observed 

6‘5 

0 

-too 

I 33 S 

Calculated 

f.s/l 6 o*3 

0 

8 

-100 

3*7 

Observed 

6V2 

0 

7-8 

- 100 

3* 

Calculated 

grr 

32S 

“43‘S 

67 S 

-56-5 

-55*9 

Observed 

3**3 

-441 

677 

Calculated 

A | 522 

424 

-S” 

35 ! 

-470 

- 

B ! 641 

405 

-470 

-.99 | 

-377 

- 


In conclusion I will describe an apparatus by which it is pos¬ 
sible to observe these colour-matches without rotating the disk*. 
At the time of my first experiments, about ten years since, I was 
struck with the advantage which might ensue if it were possible 
to have the mixed colours in view during the time of actual 
adjustment, and I thought of a plan by which this object might 
be attained. The idea, which I carried out soon afterwards, 
was to spin an image of the disks instead of the disks them¬ 
selves. An inverting prism was mounted in a tube which could 
be made to rotate. The axis of rotation is adjusted so as to 
point accurately to the centres of the disks mounted as usual. 
An eye applied to the prism sees the disks undisplaced as a 
whole, but inverted by reflection. As the tube rotates, the 
image of the dUks rotates also, and with double angular velocity. 
When the speed Is sufficient, the colours lying on any circle 
concentric with the disks are blended exactly as if the disks 
themselves revolved. 

This apparatus is qnite successful; hut its real advantages of 
working at a smaller velocity, and of allowing adjustment while 
the rotation continues, are counterbalanced in practice by the 
inconvenience of having to look through a tube, and the uncer¬ 
tainty introduced by the prs-ihle disturbance of the match due 
to unequal illumination of the area occupied by the disks. 


MAGNETIC DISTURBANCES , AURORAS t AND 
EARTH CURRENTS' 

'THE object of establishing a magnetic observatory is to 
A determine at any instant the direction and magnitude of 
the earth’s magnetic force. The direction of the magnetic force 
of the earth is the direction in which a small magnetic needle 
would point when it is freely suspended, so os to turn about an 
axis pasting through its centre of gravity. But it is not easy to 
suspend a magnetic needle so as to tnm freely and yet to be 
sure that the axis about which it turns passes Accurately through 
the centre of gravity of the needle, and if it does not so pas«, 
then on suspending the needle we have not only the magnetic 
force but also the gravitating force of the earth acting upon it 
to lum it about its axi*, and the position which it takes up shows us 
the direction of there combined forces upon the magnetic needle. 

This direction depends upon the mass of the needle, for to 
that its weight is due; it depends upon the form of the needle 
and the position of its centre of gravity with regard to the axis 
on which it is hung; it depends also on the magnetic properties of 
the substance, so that it is not easy to determine even the direc¬ 
tion of the magnetic force by a plan which theoretically ia so 
very simple, Instead of attempting to make the required deter¬ 
minations by such a method It is necessary that a steadier mode 
of suspension should be adopted, and that may be done as soon 
as it is discovered in what vertical plane the force of gravity, 
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combined with the earth’s magnetic force, will cause such a needle 
to rest. This is usually done by loading a steel needle at one 
end and then magnetising it with its poles 10 arranged that the 
extra weight of the heavier end shall balance the downward pull 
of the magnetic force on the other end. In this case the needle 
when magnetised will remain at rest in a horizontal direction, 
when suspended on a point on which it can turn freely in a 
horizontal plane. 

A magnetic needle suspended in this way has been called a 
declination needle. Such a needle is employed in the mariner’s 
compass, in our galvanometers for measuring currents of elec¬ 
tricity, and in magnetic observatories for determining the 
declination or what is sometimes called the variation of the 
magnetic needle. This needle determines the position of the 
vertical plane in which lies the direction of the earth’s magnetic 
force; this is called the plane of the magnetic meridian, The 
plane of the magnetic meridian is usually different from the 
vertical plane through the north and south poles, which is called 
the geographical meridian, and the angle between these two planes 
is the declination or variation of the magnetic needle. 

If such a magnetic needle as I have just described be sup¬ 
ported on horizontal knife edges instead of being supported on 
a point, the needle when magnetised may remain at rest balanced 
in a horizontal direction, one end being pulled downwards by 
the earth's vertical magnetic force, and the other by the force of 
gravity. Any change in the intensity of the vertical magnetic 
Force of the earth will be shown by nn up or down motion 
of the marked end of the needle. Such an instrument, called 
a balance magnetometer, is specially adapted for showing any 
changes in the vertical magnetic force of the earth, and the 
changes or disturbances of the earth’s vertical magnetic force are 
determined by means of such a balance magnetometer. We have 
then our declination or variation needle to determine the vertical 
plane, called the magnetic meridian, aad wc have our balance 
magnetometer to determine any changes which may take place 
in the vertical magnetic force or the earth. 

By the declination needle we can not only determine the plane 
of the magnetic needle, but by making the needle oscillate to 
and fro horizontally and counting the number of oscillations in 
a given time we can determine the horizontal pull upon the 
poles of the needle, i.e. the intensity cf the earth’s horizontal 
magnetic force upon the needle, just as by the swing of a simple 
pendulum in a vertical plane under the action of the force of 
gravity we can determine the pull of the force of gravity upon 
tne bob of the pendulum, liy a similar method and by a pro¬ 
perly suspended needle either the vertical force or the total 
magnetic force of the earth may lie determined. 

In order then to determine the direction of the earth’s mag¬ 
netic force we may make use of a declination needle to give us 
the vertical plane, and place the dipping needle in such a position 
that it will oscillate in that plane; when it comes to rest it will 
point in the direction of tne total magnetic force, i.e. in the 
direction through the room of Faraday’s lines of magnetic force. 

In order to determine the magnitude of that force the hori¬ 
zontal force may he found by finding the number of oscillations 
of (he declination needle in the way that I have already ex¬ 
plained, and these three determinations will give us the direction 
and magnitude of the earth’s total magnetic force. 

Another method of making the required determinations is to 
take a colt of copper wire, which is wound on a circular frame 
in such a way as to be capable of spinning on a diameter of the 
circular frame. 

Faraday showed that on turning such a coil in a magnetic 
field a current of electricity is Induced in the coil, and the strength 
of this current ia proportional to the number of lines of force 
cut by the coil. We may describe such an arrangement as a 
magneto-electric machine, in which the magnet employed is the 

By means of this instrument we may determine either the 
horizontal or the vertical magnetic force of the earth. By placing 
the axis vertical and spinning the coil, at a given rate we may 
determine the horizontal force, and by placing the axis horizontal 
in the magnetic meridian -and spinning the coil at the same rate 
w« may determine the vertical force, the currents produced in 
the two cases being in the same ratio as the numbers of the lines 
of force cut in the two positions. 

The greater the angle at which the axis of rotation is inclined 
to the direction of the linee of force the greater will be the 
number of them included in the revolving circle, and the greater 
the induced current produced in the coil. 


Thus placing the axis in different positions we get currents of 
different strengths, and may readily sec that we get the greatest 
current when the axis is at right-angles to the direction of the 
lines of force, i.e. to the line of the dip. 

We may further make use of such a coil to find the direction 
of the lines of force, for if we place the axis parallel to the lines 
of force, the currents in opposite halves of the coil will balance 
one another, because each line of force is cut twice by the coil, 
and so no current is produced in the external circuit through the 
galvanometer. 

If then we place the coil so as to get no current when we 
rotate it, then the direction of the axis oT the coil is the directum 
of the dipping needle, i.e. of the magnetic lines of force. 

We will suppose now that for some point of time, say June 
1st at 12 o'clock midday, the three magnetic elements, t.e. the 
declination, the horizontal force, and the vertical force, have 
been determined, we have now to consider the changes or dis¬ 
turbances produced in these magnetic elements, and the connec¬ 
tion of these changes with other phenomena, and especially the 
connection between auroras, earth currents, and the larger and 
more irregular magnetic disturbances. 

1 have already drawn attention to the declination needle and 
the balance magnetometer for measuring the changes of declina¬ 
tion and of the vertical force. 

For measurement of the changes in the horizontal force a 
special instrument is employed, called a bifilar magnetometer, in 
which a magnet is suspended by two threads, which are so placed 
that by their torsion acting against the magnetic force of the 
earth, the magnet is kept at rest in a horizontal position in a 
direction at right angles to the magnetic meridian. 

This completes the li .t of instruments for our magnetic obser¬ 
vatory. 

Any change or disturbance of the horizontal force pulls this 
magnet round mire or less in the horizontal plane, and its 
change of position is observed as in the other instruments. The 
results I have to bring before you this evening have been derived 
from the photographic registrations of similar instruments in 
different parts of the world, so that the motion of the needle has 
recorded its own tale on the prepared paper which is wrapped 
on a cylinder driven by clockwork, and so placed as to receive 
the spot of light reflected by the moving needle. 

First, there are Tegular daily and yearly changes, showing that 
the sun produce-. regular changes in the three magnetic elements 
which depend on the time of the day and the season of the year, 
so that the change of position and apparent motion of the ton 
with respect to tne place of observation produce regular mag¬ 
netic changes. These regular daily changes are accompanied by 
and have very generally been supposed to be due to electric 
currents or electric waves traversing the earth’s crUst, and a 
discussion by Dr. Lloyd of the observations made by Mr. Barlow 
in 1847 of currents on telegraph wires showed a very dose 
relationship between the two-hourly changes of the decimation 
needle and the changes of intensity and direction of earth cur¬ 
rents on telegraph-lines. 

Both Dr, Lamont and Dr. Lloyd conclude from their com¬ 
parisons of earth currents and magnetic changes that the changes 
of the declination needle cannot be due to the direct action of 
the electric current traversing the earth’s crust, hut that these 
currents or waves, extending to a considerable depth, alter by in¬ 
duction the magnetism of the earth itself, and this change of 
magnetism causes the observed changes in the declination needle. 
Thus the magnetic changes are the indirect effects of (not the 
earth current in its immediate neighbourhood, but of) a change 
in the magnetism of the earth itself, which may be doe to an 
electric wave extending over a considerable area of the earth's 
surface. 

The point towards which the total earth current is directed 
follows the sun and seems to lag two or three hours behind, but 
not the same distance behind at different places. 

These earth currents have been ascribed to different causes 1 
thus Dr. Lamont regards them as the results of electrio force 
emanating from the sun; De Saussure regards them at developed 
by evaporation, the vapour being positively charged, and the 
water being negative; Dr. Lloyd regards them as effects of 
solar heat; whilst M. de la Rive ascribes them to chemical 
actions going on in the interior of the solid crust of the earth, 
the electricity being transported into the atmosphere by eva¬ 
poration. 

Mr, Ellis of the Greenwich Observatory has shown the inti¬ 
mate relation between solar action and the regular diurnal 
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magnetic changes of’ declination and horizontal force at Green¬ 
wich Observatory daring thirty-five years from 1841 to 1876 by 
a comparison ef the observations of those elements. The results 
of his observations are shown on a large diagram which has 
been enlarged from his curves, and they show what a close 
relationship exists between solar storms and teriestial magnetic 
changes, There are not only daily and yearly periods of the 
variations of the different magnetic element?, but there also 
seems to be in the horizontal intensity a period of twenty-five 
or twe*ty-»ix days, which is the time of rotation of the sun on 
his axis. Other recent investigations have shown that these regular 
magnetic changes depend not only on the sun, but that they are 
also in part due to the action of the moon, and these portions 
depend upon the length of the lunar day and on the position of 
the moon with regard to the earth. Just as there are regular 
earth currents whose direction depends upon the sun, which we may 
call the solar earth currents, ro there are lunar earth currents 
which go through their changes under the action of the mcon, 
sad it bos been shown that the effects are produced not imme¬ 
diately under the moon, but there is a lagging behind in the 
case or the lunar earth currents, just as in the case of the solar 
earth currents. In the care of the lunar earth currents we can¬ 
not attribute the production of the electricity either to beat or 
to thermo-electric currents from one part to another of the earth's 
crust, and we must therefore look for some other source. May 
we not find it In the fact that the moon causes tides in the solid 
crest of the earth, just as she causes tides in the oceans ? The 
earth's crust h made up of elastic materials and materials capable 
of yielding and altering their form to a considerable amount 
with the change in the direction of the pull of the moon uj on 
them. This crust also contains magnetic substances in abund¬ 
ance which alter their form under the moon’s attraction, and 
so from the changes of position of masses of magnetic matter 
changes are produced in the magnetism of the earth which must 
give rire to induced currents of electricity or earth currents. Let 
us Imagine a conductor of electricity outside the earth, stretching 
from the North Pole to the equator and fixed in space, with the 
earth, a magnetic body, revolving beneath it from west to east; 
then it follows, from Faraday’s laws of induced currents, that 
the revolution of the earth on its axis would cause a current in 
the fixed conductor in a direction from the pole to the equator. 

If the conductor moved ever the surface of the earth from west 
to east, and the earth did not revolve, or revolved at a slower rate, 
then the current in the conductor would be from the equator to 
the pole. The current depends upon the relative motion of the 
earth and the wire. If then we have an Insulated wire ninntng 
north and south, the tides in the earth’s crust, of which 1 have 
spoken^ will be equivalent to a lagging behind of magnetic 
matter, and fo we may expect in that wire a current of electricity 
whose general direction would be from the equator to the pole. 
The position of the wire with reference to the magnetic pole of 
the earth would modify the direction of these earth current", and 
it is quite conceivable that the position of Engl nd with regard 
to the magnetie pole might cause these regular earth currents to be 
greatest In the south-west and north-east direction. The lagging 
of the lunar earth currents behind the position of the moon 
would also be accounted for by the lagging of the tides behind 
the moon. If this is a true cause for some portion at least of 
the lunar earth currents, then the same reasoning applied to the 
sun may hi n smaller degree apply to the case or the regular 
solar diurnd earth currents, and may help to account for the 
lagging behind of the effects due to the sun, so that the fact 
that tbe greatest solar effect happens about 2.30 p.m. may not 
be entirely due to the fact that that is the hottest part of the 
day, but may also in part depend upon the tides, 

We have now to consider those more sudden changes of the 
suspended magnets, which are distinguished by the name mag* 
aerie disturbances, la 1874 Dr. Lloyd said of them M The 
dwatiow and the magnitude of there oscillations are as yet outside 
the domain of law, mid probably depend upon so many operating 
causes that, like the gusts and lulls of the wind in an atmo» 
spheric storm, they wiU long baffle all attempts to refer them to 
their actuating forces, or even to reduce them to order." 

Certain facts relating to there disturbances have long been 
known. From the series of observations started by Gauss in 
1834, end made every five minutes at the same times at a variety 
of places^ at first in Europe and afterwards in various parts of 
tbe world, the disturbing power was found to increase la 
northern latitudes j also it was made out that the appearance of 
a disturbance in several placet occurred at tbe seme time, but 


there were great differences in the results ah different 

In Europe the agreement was very good, and also ha America*; 
but the agreement between? Europe and. America was not so 
satisfactory. 

The force seemed to originate in a certain point in the Jnterier 
of the earth, and the direction of the disturbing force seemed to 
be constant: yet sometimes there were great difftreucea in the 
deviations at places not far apart, and from the result of his 
observations Weber was led to believe that there was s centre 
of disturbances which was somewhere in the neighbourhood ef 
St Petersburg. 

However sudden and unconnected single* disturbances may 
seem to be, they still follow certain laws in their occurrence; 
Sabine found that they had daily and yearly veriatione from 
their mean values, and that they have an eleven-year period, 
which agreed with the eleven-year period ef the appearance of 
spots upon the sun. 

Disturbances are more frequent in owner them 1 st winter, 
and this applies to each hemisphere; and It has bun reafinacO 

5 various observers that they are also subject to the fefhrace 
the moon. Laaont says of these disturbances, “ Their cense 
is a force which is subject to certain laws but which decs not 
act constantly ; the mean direction and frequency hue yet to b* 
dlioovtred.” 

Observations have shown that the magnetic disturbances and 
electric currents on the earth are so nearly related te one another 
that people naturally lcok upon the dectric currents, either in 
the crust of the earth or in the atmosphere outside it, ae .the 
cause of the magnet ic disturbances. 1 here currents in the earth 
have usually been attributed to changes of temperature, because 
they also are found to be in some way governed by the sun. 

Now let us come to more recent observations of magnetie 
disturbances with the improved methods cf recording obterva- 
tiona by photograj hy which are now available. For some years 
past photographic records have been taken of the magnetie 
elements, but the curves have l een laid aside, and very little use 
has been made t f them ; fo much so ihat some three or ftur 
years ago a circular letter from Mr. Ellery, Director of the 
Melbourne ObrervaU ry, was sent round to Ihote rcientific men 
who were supposed to be interested in the matter to know 
whether it was advisable to continue the photographic records of 
magnetic changes at Melbourne, which isthemostFouthern static**, 
and the only station in the southern hem is | here except Mauritius 
where such observations are taken. Mr. Ellery did not for one 
moment suppose that they were of no value, but as no use 
was made of (hem he wished to know whether the money ex¬ 
pended might net be better applied to another purpose. This 
matter has been token up by the Kew Committee, of which Dr. 
De La Rue is tbe chairman, and a recommendation was made 
that the directors of all observatories which possess instruments 
of the Kew pattern should be invited to send to Kew their 
photographic records, or careful tracings of them, for a given 
P*L« f, ro that a comparison might be made of the rcsnlts. 

The period chosen w as the month of March, 1879, and records 
for the whole month have been teat from Lisbon, Coimbra, 
Stony hurst, Vienna, St. Petersburg, and Bombay, la tenortbem 
hemisphere, and from Melbourne and the Mauritho m the 
southern hemisphere, 

A. preliminary account of a comparison- of the dadmatiea 
carves from, the European stations was brought before the 
Britbh Association last year at Swansea, and this evoting I here 
to bring before you some further points which ceme oak el three 
comparisons. Let us take ihcdUturbances on March 15-16,1879, 
which will Illustrate some of the points which L wise to bring 
out prominently. 

Not only do magnetic changes occur at the reate tee at 
different stations, but there Is a great similarity between them. 

It must bs remembered that at northern stations the horizontal 
force is smaller in proportion to the whole force than it is to 
stations nearer to the equator, so that the same dtatorbenee wiU 
produce leu effect on the horizontal force or on tbe deetiaatieo 
needle in latitudes near the equator. 

Also the needles at different stations are by ae naans in the 
Fame state of sensibility, and even at tbe sane station they 
change with time, so that they are not always equally reasitive, 
and when they lose their magnetism they have to be re-mag- 
ne tised. 

We see that soon after to s.m. G.T. on March 15,1879*. 
there is a disturb ante wave showing firsts diminution and then so 
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increase in foe horizontal force at St. Petersburg, Vienna, Kew, observations made every five minutes on certain days previously 
and Lisbon. At Melbourne in Australia there is a si uilar div fixed upon would probably never have shown the way in which 
turbance at fhe same time both in the declination and in the these minute changes of magnetic power of the earth at widely 
horizontal force. distant places are related to one another. 

Again, between a and 3 and between 4 and 5 p.m. there In one or two cases Sefior Cnpelfo and Prof. Balfour Stewart 
are very small disturbances showing themselves at the same had compared the Lisbon and Kew curves for a particular din- 
absolute time in the horizontal force and decimation curve*, turbanee, but the photographic magnetic records have never 
About 5. *0 p.m. there is a well-marked increase in the horizontal before been collected from other stations, and there has been no 
force and eastward deflection of the declination needles, opportunity of comparing them. From the precise similarity of 
About 9.30 p.m. G.T. a storm begius which lasts for about an the forms of the curves in many cases we may say that the ra*e 
hour. It is felt in the northern ana in the southern hemispheres, of change of magnetic disturbances at widely distant stations is 
near to and on both sides of the equator. At all Kuropean the same. There w nothing fitful or flashing in such disturbances as 
stations the horizontal force is increased during the first part of these of March 26. Wc might imagine a current m the crust of the 
the storm, and then diminished. earth or a current or transfer of electricity in the air near to, i.a 

At Lisbon tbe vertical force is first increased and then dimin- within twenty or thirty miles of each of these observatories, but 
i5bed, and at St. Petersburg and Stonyhurst there is a diminution ' to imagine the same current and the same variations of tbe cur. 
in the vertical force at tbe same time as at Lisbon, If we regard j rent at so many different stations, all changing in the same way 
the declination needles, we find that at St. Petersburg, Zi-ka-Wei, 1 at the sane instant, is difficult, unless it can be shown in what 
and Melbourne, and at Bombay, the declination westward is ( way all these changes are connected with the cause of such a 
first Increased and then diminished, whereas at Kew and Lisbon regular electric discharge. It seems easier to imagine that such 
the motions are in the opposite direction. [ changes as these are due to a change produced by induction in 

The declination at Vienna seems to be intermediate between the magnetism of the earth itself by some distant body. It is 
Kew and St. Petersburg, but the curve is incomplete. i easy to show that the magnetism produced by a current in a 

At Bombay and the Mauritius, near to but on opposite sides , magnetic substance round which it flows is greater in its aetion 
of the equator, tbe declination needles are deflected opposite on a small magnetic needle than the direct action of the current 
ways. The loeal time at these places was from j to 2 o’clock at itself. Hence a current flowing in the crest of the earth should 
night. produce its principal effect on a magnetic needle by the mag- 

Now in what wuy can we account for such magnetic disturb- j netic induction which the current induces in the earth itself, 
ances as this? If we assume fort by magnetic induction from [ Sometimes disturbances occur where at the same instant there 
some cause or other the earth’s magnetism is altered, then the are similar deflections of the declination needles at stations wide 
position of the magnet which would produce the disturbance : apart, and suddenly at one of the stations the needle no longer 
must be snch that its pole which attracts the marked end of our goes with the others, but begins to go, and continues for a con- 
needle must He at the beginning of the disturbance to the east of biderable period to go, in the opposite direction to the others, 
Kew and Lisbon, to the north of Vienna, and to the north-west turning when they turn, and tracing out a similar curve, but 
of St, Petersburg ; the Lisbon vertical force curve also shows it turned always in the opposite direction. Such cases occurred 
to be below the surface of the earth. Hence an inductive action frequently (hiring March, 1879, and especially on March *3, 
equivalent to a change of position of the north magnetic pole about 1.30 and about 7 p.m., Kew time, and on March 29, 
towards tbe geographical pole would account for Llic^e changes, about 9 p.m. An examination of the principal disturbances 
The strengthening and weakening of a magnet with its north seems to show that s 

pole to the north on tbe meridian of Vienna might possibly (1) A diminution in the horizontal force is accompanied by 
account for the magnetic changes observed between 9.30 and greater easterly deflections of the declination needle at St. 
10.30 at night, Greenwich time, on March 15, 1879. Petersburg than at Kew. 

If we attempt to explain this disturbance by currents of (2) Increase of the horizontal force is accompanied by greater 
electricity or discharges of statical electricity in the air above westerly deflections at St. Petersburg than at Kew, or is some- 
the needles, then we must imagine that at first there is a strong times accompanied by a westerly deflection at St. Petersburg and 
current from the south-west over St. Petersburg, from the west an easterly deflection at Kew. 

over Vienna, and from the north-west over Kew and Lisbon, the These cases which I have taken will be sufficient to show how 
vertical force needle at Lisbon showing that the current from important it i6 that there should be additional magnetic observa- 
the north-west lies somewhat to the east of Llibon, thst at the tories, especially in the southern hemisphere, where photographic 
Mauritius this current U from the north, and at Bombay from records should be taken, so that we may learn something about 
the south. the magnetism of tbe earth. Practically we have to rely on one 

Hence we must imagine that a current of electricity passes excellent observatory (Melbourne) for the whole of the southern 
down from north-west to the south-east, going on towards the hemisphere. Surely the time has arrived when there should be 
east over Vienna, and towards the north-east over St. Petersburg, photographic registration of the magnetic dements at such an 
This must be kept up very much along the same line through >ut Important observatory as the Cape of Good Hope, especially 
the first part of the disturbance, and then the current or currents when the French Government has decided within the last few 
must be altered fo strength in the same manner at all stations. weeks to establish a magnetic observatory at Cape Horn. With 
Wo will neat consider what would hardly be called a mag- observatories at Melbourne, at Cape Horn, and at foe Cape of 
netic storm, but a few very small deviations of the magnetic Good Hope, the southern hemisphere would be well supplied, 
needle, lasting from about 5.30 to 7.30 p.m. on March 26,1879. and probably the Russian Government would then soon establish 
Only foe comparison of foe originals wul give the closeness of an observatory in foe east of Siberia. 

foe similarity of foe curves, and the curves for Vienna and Kew Now we can readily show foe way in which the magnetic 
are absolutely coincident. instruments are disturbed in a magnetic observatory by the 

When the declination needle is deflected to the west, foe alteration of the strength of a magnet. Taking magnetic needles 
horizontal force needle is deflected with its marked end towards to represent the declination needle, the inclination needle, and the 
the south, so that in this disturbance the two needles are drawn bifilar or horizontal force needle, we may place an electro-magnet 
towards the south-wert at the same time with greater or less in a given position with regard to them, and by altering the 
power, andtwelve similar bends are clearly traced out in the Vienna strength of that electro-magnet may cause these needles to traee 
and Kew curves during the two hours. These dlrtttrbancei are out disturbances of a very decided character. In foe disturb-' 
all so very email, that but fee foe comparison of photographs they once of March 26 the greatest motion of the needle was not 
would probably be lost sight of; yet we‘see that foe same de* more than about 2' of angle at Kew oral Vienna. It would not 
flections occur at foe same instant at Kew and «t Vienna, at St. be possible for me to show you the action on so small a scale. 
Petenfborg and at Mdboume. From foe remarkable similarity -I have asyet been speaking of only moderate disturbances, but 
in these disturbances end their occurrence at the same than, ere now let us come 1o some of the larger ones, and I have had tbe 
should eapect that foe cause of disturbance is so far removed Op po rtun i ty, through the kindness of the Kew Committee, and the 
'fro* foe pieces of observation foot tbe dtffineme of their rife- observerstt foe various observatories mentioned, of Undying foe 
lances from It need mot be considered. This might not uu- enfm' for foe August magnetic storm which began «t kxso a.m. 
reasonably be nrged is an argument in support of a theory that Greenwich time, on August nth, und for convenience maybe 
suCh (B stnfoances are due directly to foe action of foe sun re divided into three storms, one lartiag from 10.20 on the nth, to 
gmft» as a magnetic body. The numerical comparison of 1 n.m. on the nth; a second front if .30 a.m. on the nth to 
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7.20 on the 13th; and the third from 11. 50 a.m on the 13th to 7 
to 8 a.m. on the 14th of August. 

1 have prepared a large sheet, on which these curves have been 
copied as accurately as possible for the first of these storms on 
the 11th. For this storm 1 have also the curves from Toronto 
and from Zi-ka-wei. The first storm began on August 11 at the 
same instant at all the stations. There is a decided similarity, 
especially in the horizontal force curves, throughout the first part 
of this storm, and certain points in it stand out prominently. At 
Kew, the beginning of the storm is not actually recorded, because 
the sheets of prepared paper on the time cylinders were changed 
precisely at 10.20 a.m. when the storm was beginning. The de¬ 
flections are alike at Lisbon, Kew, Vienna, St, Petersburg^ and 
after the very first sudden deflection, at Toronto also. The 
greatest effect is produced at St. Petersburg; the similarity 
between the large disturbances at Vienna and at Toronto in 
Canada, places differing about hours in time, is remarkable. 
About 11.45, 1 P-m., and 2.40 p.m., there are very remarkable 
points of agreement. 

From about 4.30 p.m. to 8 p.m. Greenwich time, i.e„ from 
about 11 a.m. to 2.30 p.m. Toronto time, the deflections are 
opposed at Toronto, and at Vienna or Kew. 

This would rather point to solar action as the cause of disturb¬ 
ance. In this case the Kew curve is not so much deflected as 
the Vienna curve, because the horizontal needle at Kew is not 
nearly so sensitive as at Vienna, and the relative strengths of the 
actual disturbing forces at the two places can only be obtained by 
comparison of the scale-values at the two places. 

I will draw your attention to one other point on this day. At 
9 p.m. the disturbances are all in the same direction, hut about 
II p.m., whilst St. Petersburg agrees in direction with the others 
in a very violent phase of the storm, at Toronto the direction of 
the deflections is reversed, and this reversal of curves continues 
until about the end of the first of the three storms. 

The second storm, beginning about 11.30 a.m. on the !2th, and 
lasting until the next morning, was the most remarkable of the 
three. It not only baffles tlic telegraph clerks, who wish to keep 
out earth currents from their lines, but it even goes beyond the 
powers of the magnetic observatories which are specially designed 
to watch over them. Thus, at Toronto, the line goes off the 
edge of the paper on which the photographic record is taken. At 
Melbourne the motion is so rapid, and also at Vienna, that the 
plate is not sensitive enough to receive the impressions; the 
motion is too quick even for photography. At the time of 
greatest disturbance, about 12.20 midday, it is very remarkable 
that at Lisbon, and at Zi-ka-w ci, near Shanghai in China, two 
places nearly in the same latitude, but nearly nine hours a; art in 
time, the vertical force is increased in precisely the same way and 
to the some amount at the same instant. 

At Zi-ka-wei in China, the sudden change in the horizontal 
force on the needle amounted to about r) 7 th part of the total 
horizontal force, and at St. Petersburg the change in the hori¬ 
zontal force amounted to i\th part of the horizontal force, and 
the total force was changed by about ^th part of its full value. 

Hence, any cause for these magnetic changes, in order to be a 
true aod sufficient one, must be capable of producing such intense 
magnetic changes as these all over the surface of the earth. 
These magnetic changes are 10 large as to be quite comparable, as 
we see, with the earth’s total force, so that any cause which is 
shown to be incompetent from the nature of things to produce the 
one can hardly be held to account for the other. 

Since, as I have shown, the large disturbances and the small 
disturbances do not follow totally different laws, but agree 
equally well all over the earth, in so far as they agree we must 
attribute them to the same cause. 

During this August storm, as also daring the remarkable 
storm of January 31 last, great difficulties were experienced in 
working the telegraph' lines, and Mr. Preecc has been kind 
enough to send me particulars of these storms. 

I am also greatly indebted to the Astronomer-Royal for 
sending me traces of the earth-current photographic records 
taken at Greenwich Observatory during the August storm on 
two separate wires, one running from the north-east, and the 
other from the south-east, to Greenwich. The two tracings are 
bent opposite ways at the same time, so that when a current was 
running on one line towards Greenwich, on die other it was 
running away from it, and comparing these corves with the earth* 
current records from Derby and Haverfordwest and other places, 
it appears that the general direction of currents during this storm 
was from south-west to north-east, or from sooth-south-west to 


north-north-east, with varying intensity, the agreement being 
very close between the disturbances of the declination needle and 
the Blackheath and Greenwich photographic record. From Mr. 
Preece’s record also earth-currents were violent from 10.30 a.m. 
on the nth (>.*. they wete noted within ten minutes of the begin¬ 
ning of the magnetic storm) to about 2.30 p.m., and again from 
9 to midnight. 

They were very violent on August 12, beginning at 11.30 a.m., 
the beginning of the second storm, and quieting down about 

4.30 p.m., then beginning again at 7.30 and lasting until 

9.30 p.m. 

Again on the 13th they are strong for ij hours, from about 
5 in the morning, i.e. just about the end of the second magnetic 
storm. 

The general direction of the earth-currents as observed at 
Derby or Haverfordwest, as well os at Greenwich, was from 
north-east to t outh-west. 

Again on January 31 last another violent magnetic storm oc- 
cuired, in which the currents were even more violent than in the 
August storm. 

Intimately connected with magnetic disturbances and earth 
currents is the phenomenon of the aurora or polar light, which 
is an electric discharge in the upper regions of the atmosphere. 
During the August and January storms the aurora was well 
seen in England j it was also seen at St. Petersburg, and as far 
east as Siberia. It does not appear to have been seen, although 
it was looked for, at Zi-ka-wei in China by M. Dechevrens, the 
director of the observatory, although the magnetic storm was 
so violent there that the horizontal force was suddenly changed 
by -rtath part of its total amount. 

We may arrive at some idea of the character of the aurora by 
studying electric di-charges in vacuum tubes, and Dr. De La Rue 
has already brought this subject before you in his Friday evening 
lecture. 

We may gradually pass from electric discharges in air of 
ordinary density, in which w e get the well-known electric spark 
between two surfaces, to air of less density but better conducting 
power, and then to air of less density still, but of Buch high 
resistance that no electricity will pa-s. Dr. De La Kue has 
shown that with u,ooo cells of his battery the striking distance 
between two jxjintB is about six-tenths of an inch in air of 
ordinary density of about 760 mm. pressure. 

When the pressure in a hydrogen tube is reduced to 21.7 mm. 
8,937 cells will cause a discharge to take place through thirty 
inches. 

When the pressure is reduced to '642 (about six-tenths of a 
mm.), 430 ceils will cause a discharge through the tube. 

When the pressure is still further reduced to ‘0065, it requires 
8,937 cells to cause the di-charge, so that the spark passes more 
readily at a pressure of '642 mm. than it does at a higher or 
a lower pressure. This is also the case with air. 

The lower regions of the earth’s atmosphere offer great 
resistance to the passage of electricity, but as we ascend the 
pressure diminishes and the electric resistance diminishes, until 
at last, at a height of between thirty and forty miles, a level 
is reached where ibe air offers least resistance to the passage 
of electricity, where the pressure is about *397 of a mm., and 
above that level the electrical resistance again increases, so that 
at a height of about eighty miles the battery of 11,000 cells 
would not cause a spark to pass. 

If we take a tube which has not been very highly exhausted 
we see that the light from the positive pole extends nearly 
through the tube, and the dark space around the negative pole 
is small. As the exhaustion proceeds and the pressure of the 
air is diminished, the electric spark passes through greater and 
greater lengths and changes its character, until we get to the 
pressure corresponding to the least resistance. Beyond that the 
resistance increases, the dark space around the negative pole ex¬ 
pands and the molecules fly about more freely; those on the nega¬ 
tive plate being charged with electricity, and being repelled from 
it proceed for a long distance in straight lines, and possess the 
pa of causing bodies on which they strike to glow. In Mr. 
Crookes’s tubes we get veryjjeautiful effects from this glowing of 
the glass tube itself, or from the glowing of substances In the 
path of the stream. We may regazd this as a stream of mole¬ 
cules of gas charged with electricity, and we see the difference 
between this stream and the electric current In a vacuum tube at 
lower exhaustion by the action of the magnet upon it. In one 
case the current going through the molecules from pole to pole 
in the tube is bent out of its course by the magnet, and symmetri- 
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catty by the two pole*, and returns to its path, the line of least 
resistance, through the molecules, whereas the stream of mole¬ 
cules at the higher exhaustion, carrying their electricity 
with them, are carried away by the electric charge upon them, 
and get utterly lost and scattered on striking the side of the tube, 
yielding up a great deal of energy in the form of heat to the 
tube or to the glowing platinum or other substance in the tube. 

I must now show you the beautiful aurora tube which has 
been seen once in this theatre, and for which 1 am indebted to 
the kindness of Dr. Be La Rue. It has been brought to the 
right state of exhaustion to show just those effects which will 
help better than any description of mine to give you an idea of 
the character of the aurora discharge in the middle regions of the 
atmosphere. 

By bringing a magnet to bear upon this discharge we may see 
ihe effect of terre&tial magnetism 011 the aurora discharges in 
the atmosphere. 

Aurora Borealis. —The aurora as seen in the north-eastern parts 
of Siberia, where it is often very brilliant, is'described ns con¬ 
sisting of single bright pillars rising in the north and in the 
north-east, gradually covering a large space of the heavens; 
these rush about from place to place, and reaching up to the 
zenith, produce an appearance as if a vast tent was spread in the 
heavens, glittering with gold, rubies, and sapphires. 

More exact attempts have been mode to describe the aurora, 
and perhaps I may be allowed to quote Dalton’s description of 
an aurora as seen by him. 

A remarkable red appearance of clouds was noticed in the 
.southern horizon, which afforded light enough to read by, and a 
lemarkable effect was expected, lie says, “ There was a large 
luminous horizontal arch to the southward, aud one or more 
concentric arches northward. All the arches seemed exactly 
bisected by the plane of the magnetic meridian. At 10.30 
streamers appeared in the S.E. running to and fro from W, to 
E.; they increased in number, and approached the zenith, when 
all of a sudden the whole hemisphere was covered with them, 
and exhibited such an appearance as baffles all description. The 
intensity of the light, the prodigious number and volatility of the 
beams, the grand intermixture of alt the primitive colours in their 
utmost splendour, variegating the glowing canopy with the most 
luxuriant and enchanting scenery, afforded an awful, but at the 
same time a most pleasing and sublime spectacle. But,” he 
adds, “the uncommon grandeur of the scene only lasted one 
minute. The variety of colours disappeared, and the beams lost 
their lateral motion, and were converted, as usual, into the 
flashing radiations ; but even then it surpassed all other appear¬ 
ances of the aurora, in that the whole hemisphere was covered 
with it.” 

In his address before the British Association in 1863, Sir 
William Armstrong speaks of the sympathy between forces 
openting in the sun and magnetic forces on the earth, and 
notices a remarkable phenomenon seen by independent observers 
on September I, 1859. 

“ A sudden outburst of light, far exceeding the brightness of 
the sun’s surface, was seen to take place, and sweep like a 
drifting cloud over a portion of the solar surface. This was 
attended with magnetic disturbances of unusual intensity, and 
with exhibitions of aurora of extraordinary brilliancy. The 
identical instant at which the effusion of light was observed was 
recorded by on abrupt and strongly-marked deflection in the 
self-registering instruments at Kew. The magnetic storm com¬ 
menced before and continued after the event.” 

The daily and yearly periods of tho magnetic changes, the 
change in the horizontal force depending on die sun’s rotation on 
his axis, the agreement of the eleven-year period of magnetic 
disturbances, sun-spots, and auroras, show that the sun plays a 
very important part in causing or governing both the regular and 
irregular magnetic changes. 

Irthe tun be-assumed to be a very powerful magnet, then changes 
in his magnetism might be expected to affect the magnetism of the 
earth, Although the effect coaid not be very Jorge, unless the sun 
is magnetised to an intensity much greater eVen, compared to his 
mass, than the earth is magnetised. Then as there are tides in 
the tea around us and probably in the earth's crust, so there are 
certainly very large tides in the ocean of air above us: and may 
not the sun and moon, by dragging this air towards them as the 
earth revolves, canse that friction between air and earth, and also 
that evaporation, which together may account for the presence of, 
and keep op the supply of, positive electricity in the air and 
negative electricity in the earth? Again, these tides in the 
atmosphere will oaose the mass of it toTig behind the revolving 
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solid earth, and at a height of thirty or forty'miles we have a 
layer of air which, for air, is a comparatively good conductor of 
electricity. Here then we have not a lagging of the magnet 
behind the conductor, but a lagging of the conductor be¬ 
hind the magnet, and hence, according to the laws of Fara¬ 
day, Ire may expect a current or a gradual heaping up of 
electricity in the air in the opposite direction to the current in 
the earth's crust. Thus the regular tidal waves in the atmo¬ 
sphere would cause the gradual transfer of positive electricity 
from the poles towards the equator. This transfer may be of 
the nature of a current of electricity or of a mass of air carrying 
a static charge of electricity with it, for as Prof. Rowland has 
shown that the motion of a static charge will produce magne¬ 
tism, so we may expect from the principles of conservation of 
electricity that a change in the position of a magnet will under 
such circumstances produce motion of the static charge of 
electricity. When the air becomes charged up to discharging 
point, then we may get the sudden discharges 6uch as the aurora 
in the air and the earth current in the earth ; and since the con¬ 
ducting layer of air approaches nearer to the earth in the colder 
polar regions, possibly within less than twenty miles of the earth’s 
surface, it may be found that the discharge of the aurora may 
even take place from earth to air by gradual slow discharge, 
aided as it may be by the state of moisture of the air and by 
change of temperature and other causes. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cambridge.— W. H. Caldwell, B.A., of Caius College, has 
been nominated to study at the Zoological Station at Naples. 

Mr. F. M. Balfour, F.R.S., has been elected President of the 
Cambridge Philosophical Society. Prof. Newton in laying down 
the office referred with pleasure to the removal nnd the change in 
the management of the Society’s library. Since the transfer to 
the new room about 500 volume* have been presented to the 
library by Professors Humphry and Newton, Mr. J. W. Clark, 
Mr. F. M. Balfour, and Mr. Horace Darwin. 

Open Scholarships for Natural Science have been offered by 
Trinity College (date of examination, March 22 next) ; subjects 
those of the Natural Science Tripos; by St. John’s College, 
subjects, Chemistry, Physic*, Physiology, with Geology, Com¬ 
parative Anatomy, and Botany (the last three only if notice be 
given beforehand), date, March 22; by Caius College, date 
March 28, subject*, Chemistry, and either Biology or Physics; 
by Christ’s, Emmanuel, ana Sidney Sussex Colleges, at a 
common examination ; subjects, Physics, Chemistry, Biology, 
and Geology ; date March 28. 

University College, Liverpool.— The Council* of the 
College have appointed Dr. W. A. Herd man to the professorship 
of natural history, founded by Lord Derby in connection witn 
University College. Dr. Herdman is a graduate of the Uni¬ 
versity of Edinburgh. He took the degree of Bachelor of 
Science in 1879 in the department of Natural Science, and in 
the same year was intrusted by Sir Wyville Thomson with the 
preparation of the report on the collection of Tunicula obtained 
during the Challenger Expedition. The Council have also ap¬ 
pointed Dr. J. Campbell Brown to the professorship of che¬ 
mistry in the same college. Dr. Campbell Brown has for 
several year* held the office of borough and county analyst, and 
of lecturer upon chemistry at the Royal Infirmary School of 
Medicine. 

Dr. Alexander Bain, lately Professor of logic at Aberdeen, 
has been elected Lord Rector of that University, 


SOCIETIES AND ACADEMIES 

London 

Anthropological Institute, November 8.—Prof. W. H. 
Flower, F.R.S., vice-president, in the chair.—The following 
new Members were announced :—Miss Becker, Mrs. R. Craw- 
shay, Mrs. Lloyd, Miss Mary Sheldon, Miss Eleanor E. Smith, 
Mi b Wolfe, Prof. Acland, F.R.S., James Backhouse, William 
Bowman, F.R.S., Alfred T. Brett, M.D., Rev. H. Canham, 
John G. Garton, M.D., Hugh T. Hall, F.G.S., Capt. Hosier, 
W, J. Knowles, E. IJanfair Lewes, Alfred Lingwd, M.B., G. D. 
Longstoff, M.D., William Parkin, H. Seebohm, F.L.S., Mark 
Stirrup, F.G.S.t H. Stqpes, F.G.S., Richard Thompson, Prof, 
E. Perceval Wright, F.L.S. ; also Dr. Josef Major of Cracow 
as a Corresponding Member.—Dr. J.Gi Gatson exhibited some 
improved forms of anthropometric instruments.—-Mr. Everard 
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F. in Thurn read a paper on the animism of the Indians of 
British Guiana. After defining animism as belief in the exist* 
mm of spirit in any form, the author stated that the aiumi-m of 
the Indians of Guiana, in common probably with that of many 
other American tribes, is not only of an exceedingly pure and 
rudimentary kind, but is much more primitive than has yet been 
recognised by students of religious evolution. The Indian belief 
is that each object and phenomenon of the visible world con* 
•iris of body and spirit; and those countless dual beings differ 
from each other only in bodily form and in the degree of brute 
force or cunning which they possess, bnt are none of them dis¬ 
tinguished by the possession of any sort of divine character. 
There is no belief, of genuine Indian origin, in gods or a God, 
in heaven or hell, or in reward or punishment after death ; nor 
is any form of worship practised. T he author also indicated 
how in this Itdief may he found the germs from which all the 
features of the higher religions have arisen by modification. 

Paris 

Academy of Sciences, November 7.—M. Wurtz in the 
chair.—The following paper* were read : On the limits of 
electrolysis, by M. Berthelot. In the electrolysis of sulphate 
of potash (as also of haloid stilt*), the smallest sum of 
energies capable of working the decomposition is far below 
that which would be required for the previous setting at liberty 
of the alkaline metal. It is equivalent to the separation of the 
acid and the base, plus either the separation of ine oxygen and 
the metal at expense of the base, or the decomposition of the 
acidulated water.—On the combustions effected by bioxide of 
nitrogen, by M. Berthelot. The property of t urning at expense 
of bioxide of nitrogen under influence of a flame or electric 
spark, depends mainly (the author shows) on the tempernture 
developed. Of the mixtures tabulated, none that develop a 
temperature theoretically under 7oco“ are inflamed ; while those 
developing a higher temperature burn or detonate.—Synthetic 
experiments in artificial reproduction of meteorites, by MM. 
Fouqud and Ldvy, By igneous fusion they have obtained 
bodies closely resembling some oligosideric meteorites; one 
type containing felspathlc products, and another not. The 
former contain* anorthite associated with pyroxyenc and 
enstatitc (eukrite) or peridotc (howardite); the latter peri- 
dote, enstatite, oxydulated iron, and a pyroxene exclusively 
magnesian.—Solution of two questions of maritime hydraulics, 
bv M. Cialdi. One refers to the force governing tbe sand 
of banks and harbours; (Cisldi’s theory that tbe undulatory 
motion is the prime force is now accepted, as against that which 
puts the littoral current first). The other refers to the method of 
construction of moles for harbours by the Romans; (they did not 
make there with apertures where there was exposure to the open 
sea).—On the comparison of the water* of the Isire and those of 
the Durance in their hydrographic and agronomic relations, by 
M. de Gas par in. He controverts some views of M. Dumont. — 
Report on a memoir of M. Leautl on teledynamic transmissions. 
The author’s solution of the problem is pronounced complete, 
theoretically and practically.—On rilica and silicates of lithine, 
by MM. Hautereuille and Margottet. Inter alia, three new 
crystallised silicates of lithine have been obtained (by means of 
chloride of lithium in fusion), and it b proved that silica may 
take the form of quartz in presence of a fused chloride.—On the 
means to employ for destroying the winter-egg of phylloxera, by 
M. Mayet, He conriden it best to operate where the vines 
have every year galls on the leave*, and to treat (with insecticide) 
only the wood of two or three yean.—A work by M. du 
Bncage (Lisbon) on the “Ornithology of Angola” was pre¬ 
sented.—Elements of Denning’s comet (1881 /),byM. Schulhof.— 
On a general formula for development of the principal part of 
the perturbative function, by M. Baillaud.—On the reduction of 
Abelian integrals, by M. Picard. — On linear differential equations, 
the integrals of which ver ify relations of the form F[$(jr)] - 
f(jr)F(jr), by M. AppelL— On tbe integration of an equation 
with partial derivatives of the second order, by M. Teixeira,— 
Mode of transmission, in so isotropic solid (in equilibrium) of 
the pressure exerted 00 a very small part of its surface, by M. 
Bousrinesq.—On the pcsribiRty of electric equilibrium, by M. 
Ldvy.— On the product and the hark of operation of the t rant- 
port of force by electricity, by M. Ldvy.— Articulated systems, 
dying rectilinear morion or circular curvature^ by Prioee 
Garonne. — Experimental method of determination of the ohm, 
by M. Ljppmann. — Action of cold on the vdtoic an, by M. 
Tommnt Hewed » rheophorss, copper U-tubes (placed wfc* 


d-wj horizontally), through which ran cold water, Tbe luminous 
power is considerably weakened; the arc is vesy unstable; it 
don not ignite paper held 0*004111. above it; it is very mobile, 
and its form is like that of a drop of liquid in the spheroidal 
state; it is attracted and put out by a magnet; and there 
seemed to be more ozone than when the arc is not cooled. 
The flame was slightly green,—On an electric method for de- 
termiuing, with a needle, the p< sition ami depth of a projec¬ 
tile, or other metallic *ut»tance, in the human body, by Prof. 
BclL A fine needle, connected by wire with a telephone, is 
inserted ; and a metallic plate, similarly connected, is applied to 
the skin, A found is heard when the boll is reached, A 
trembler may be introduced into the circuit giving a musical note 
in the telephone on contact of needle and ball; a battery may 
also be included.—New demembration of Riemana’a theorem, by 
M. Croullebois.—The direct-vbion spectroscope with calcareous 
spar, by M. Zcnger. He combines a single prism of spar of 75° 
refringent angle, with a fluid prism (sulphide of carbon, oil of 
cassia, or other liquid) of the same angle. The dispersion is very 
great. The red image of the protuberances cau be obtained with 
great intently, there being small loss by absorption and none by 
reflection.—On 1 he function which expresses the gaseous state, 
by M. Gouilly,—On cuprosocupric sulphite, by M. Etard.—On 
a hydrate uf chromic bromide, by M, Varenne.—Action of 
hydracids on alkaline chromates, by M. Varenne.—Reply to M. 
Debray on dissociation of sulphydratcs of ammonia, by MM. 
Engel and Moitcssier.—On tbe vapour-tensions of carbamate of 
ammonia, by M. I»embert.—Modifications of composition of 
green fodder kept tn silo , by M. Lcchanticr. Maize end 
trefoil lost a little of their azotised matter, but the loss of 
glttcosides was much greater; the chief loss being now In 
the glucose and f-ugar group, now in the starch and cellulose. 
Fatty matter increased.—Artificial peridotc produced in pretence 
of stenm, nt ordinary pres ure, by M. Meunier.—Action of 
hydriodic acid on cbloroiodide of propylene and on chloride of 
isopropyl, by M, Silva.—On the contagion of tuberculosis by 
M. Toussaint Inhr alia, tuberculosis becomes more powerful 
and rapid in its action the oftener it is inoculated.—On the 
physiological action of codelhylitte, by M. Bochefontaine. This 
action seems to consist in an exaltation of the reflex properties 
of the grey substance of the bulbo-medutlary nerve-centres.— 
Contribution to a study of Flagelluln, by M. Kunstler. He has 
found an organism very like noctiluca, but living in fresh water. 
—Observations on rotators of the gams Mdiarta , by M. Joliet. 
—On the vitality of germs of Artemia salitta and Ble^Aarisma 
lateritia, by M. Certe*.—On the winter spores of Ftronosfora 
vituola, by M. Prillieux.—Discovery of gypsum in the s-trata of 
the superior Eocene formation of Peru, by M. Caraven-Cochin. 
—On the charac'ers of speech in deaf-mutes taught tn articulate, 
by M. H^ment. He maintains that thee persona have the 
accent of their country, indicating organic conformations similar 
to those < f their pa rents. M. Blanchard disputed this.—On the 
spontaneous insensibility of the rensitive plant, by M. Musset. 
A sudden fall of temperature suspends spontaneous movements 
of the plant (os chloroform, &c„ suspend provoked movements) 
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ANTI-VIVISECTION versus HUMANITY 
HE physiology of the brain is a subject which has 
long been matter of much speculation and of 
some experiment, but till twelve years ago little was 
known about it. The experiments of Flourens .and others 
had taught us something about the functions of the cere¬ 
bellum, and Broca's observations on disease had led him 
to localise speech in the third left frontal convolution; but 
with these exceptions the functions of the different parts 
of the cerebrum were almost entirely unknown ; although, 
as a whole, it was regarded as the organ of thought. The 
experiments of Fritsch and Hitzig, published in 1870, 
showed that the cortex of the brain could be excited by 
galvanic currents, although mechanical irritation seemed 
to have no effect upon it. When certain parts of the 
cortex were thus irritated in the dog, definite movements 
of the paws ensued. 

In a series of experiments published in the West-Riding 
Asylum Reports for 1873, Dr. Ferrier confirmed these 
results, and greatly extended them by experimenting on 
guinea-pigs, rabbits, and cats, as well as by investigat¬ 
ing more fully and precisely the various areas in the 
brain of the dog. Dr, Ferrier’s most brilliant disco¬ 
veries were due, however, to the happy thought of 
using monkeys as the subject of experiment. For 
though a general resemblance can be traced between the 
functions of different parts of the brain in rabbits or dogs, 
and in man, yet the brains of these animals are so little 
developed in comparison with that of man, that exact 
and definite conclusions regarding the human brain can¬ 
not be drawn from experiments on them. Monkeys 
resemble man more closely than quadrupeds in the 
more or less erect posture which they tend to assume, in 
the use of their hands and fingers as prehensile instru¬ 
ments, and even in their muscles of expression. Their 
brain, though less complicated than that of man, still 
corresponds closely with it in the general arrangement of 
the convolutions, and even in many details. 

Dr. Fender's experiments were performed by anaesthe¬ 
tising the animal and removing a part of the skull so as 
to expose the brain. The animal was then allowed to 
recover either partially or completely from the anaesthetic. 
On the brain being stimulated by touching it with the 
wires of a battery at various points of its surface, definite 
movements resulted. A touch on one part, for example, 
would cause the animal to stretch out its paw as if to 
grasp some fruit, on another to raise its hand to its mouth, 
as if to convey the food into it, and another to move its 
mouth and tongue as if chewing. These motor areas 
were chiefly around the fissure of Rolando, towards the 
anterior part of the brain. Stimulation of the posterior 
parts appeared to cause sensation (not pain), a touch on 
one part causing the animal to look round as If it saw 
something unusual, on another to prick up its ears as if it 1 
heard something, and on others to move the nostrils 1 
and mouth as if it perceived some unusual smell or taste. 
Destruction of the surface of the brain at the parts 
whose stimulation caused movement resulted in the im- 
pelnnent or loss of the power of executing the corre¬ 
sponding movement voluntarily, and where stimulation 
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caused sensation the destruction of the part diminished or 
destroyed the corresponding sensation of hearing, sight, 
or touch. 

These experiments might seem at first sight’necessarily 
to involve the infliction of great pain, and some unthink¬ 
ing people have loudly cried out against what they call 
horrid cruelty, and have denounced the experiments in no 
measured terms; yet the fact is that the animals experi¬ 
mented on suffer very little pain, and probably a single 
sportsman in a day’s pheasant-shooting inflicts more pain 
than Dr. Ferrier has done in the whole course of his re¬ 
searches. Every one will understand this who has seen a 
child hurt its finger and cry bitterly for a few minutes, 
and then run cheerily about as soon as the wound was 
bound up. 

The painful part of Dr. Ferrier’s experiments, viz. the 
exposure of the brain, was performed under anaesthetics, 
and when the animals were allowed to recover they ex¬ 
hibited no signs of pain. Stimulation of the surface 
of the brain, even on the sensory areas, does not seem 
to cause pain. The effect of stimulating the motor areas 
and thus causing movements of the limbs in monkeys, 
appears to be simply to excite their wonder and curiosity 
at the extraordinary circumstance of their limbs moving 
independently of their volition. 

The localisation of function in the brain is of exceeding 
interest as a simple addition to our knowledge of the 
wondrous mechanism of the body, but it is also of very 
great use in practical medicine. By means of it we are 
able to say, with considerable certainty, that the lesions 
which give rise to particular groups of symptoms are 
situated at this or that point in the brain. Ferrier 
found, for example, that stimulating one part of the brain 
would cause movements of the hand, ending in clenching 
of the fist, and if the stimulation were continued for a 
long time other muscles were involved, until at last the 
animal fell into an epileptic fit. Previous to Femer’s 
researches we were in the dark regarding the origin of 
epileptic fits in man, but now when we find a fit be¬ 
ginning with clenching of the fist we can with consider¬ 
able certainty localise the cause of it in a definite region 
of the brain. Not unfrequently epilepsy comes on after 
a blow or fall on the head, and may continue for months 
or years, completely ruining the patient's prospects, and 
perhaps ultimately destroying his intellect. In such cases 
the disease has been cured by the removal of the injured 
portion of skull; but before the researches of which we 
have been speaking showed how to localise the injury, this 
was impossible, except immediately after its infliction, 
and while the evidences of its position were unmis¬ 
takable. Now, however, thanks to Dr. Ferrier, it is 
possible to operate successfully long after the injury, 
as the following case, which we extract from the British 
Medical Journal, will show 

“A child, aged seven, received a blow from a poker ; it 
produced no external wound, and no scar or depression 
of bone remained. A year later the child had an epileptic 
fit, and continued to have fits daily for about seven years, 
with occasional periods of exacerbation, at which time the 
fits increased to twenty or thirty a day. At the end of this 
time Dr. Ferrier was asked to see the child in consulta¬ 
tion : tenderness was found over the right parietal region, 
with loss of power in the left hand and indistinct utterance 
from loss of muscular power in thelips. Tre phining was 
decided upon, and Dr. Ferrier pointed out that the seat 
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for trephining should be rather Idw down, to correspond 
to the centres for the arm and lips, which seemed affected. 
This was done; for eight weeks after the operation the 
child was free from fits, and at the periodical exacerbation 
the fits returned with always diminishing severity.” 

We have given only one instance, but Dr. Echeverria 
has collected 165 cases of traumatic epilepsy, of which 
64 per cent, were cured by trephining. Nor is it only in 
epilepsy that operative procedure, directed by the know¬ 
ledge gained from Dr. Ferrier's researches, is useful. 
In abscess of the brain it guides the surgeon’s knife to 
the spot where the pus has accumulated, and even when 
disease is due to tumours, it indicates their site, and 
enables them to be removed and the patient cured, as in 
a case reported in the Glasgow Medical Journal. It 
opens a new region in the treatment of diseases of the 
brain, of which it is impossible at present to see the 
limits; and when we consider how recently the discoveries 
have been made it seems extraordinary that they should 
have already been productive of so much ben efit. Opera¬ 
tions on the head are not however to be rashly undertaken, 
and in Dr. Ferrier’s first experiments he found that injury 
to the brain was apt to spread beyond the primary limits of 
the lesion. Prof. Yeo therefore commenced a series of ex¬ 
periments for the purpose of discovering how far improved 
methods of operating would obviate the risk incurred in 
such operations, and his attempts have been very successful. 
These operations were carried out with a proper licence 
and certificate under the Vivisection Act. Dr. Ferrier 
embraced the opportunity of observing these animals, 
and aided Prof. Yeo by his advice, so that each experi¬ 
ment was utilised for the purpose of increasing our 
knowledge of localisation, and thus aiding diagnosis, 
as well as of improving the mode of treatment. 
For these observations he was summoned before the 
police-court last week by the Society for the Pro¬ 
tection of Animals from Vivisection, on what grounds 
it is difficult to see. Though the summons was 
dismissed by the magistrate, the prosecution no doubt 
caused much worry to Dr. Ferrier, and might have caused 
expense, were it not that the British Medical Association 
took up and defended the case, in order to show its 
appreciation of the value of Dr. Ferrieris services both 
to medical science and suffering humanity. It is now 
about five years since the Vivisection Act was passed, 
and the late prosecution of Dr. Ferrier, while it shows 
how carefully the Act has been observed by physiologists, 
affords evidence that an Act which purported to be for 
the prevention of the abuse, is being converted into an in¬ 
strument of annoyance to those who are best qualified for 
tbe use of experiments on animals. At the time the Act was 
passed many persons objected to it, on the ground that it 
was quite exceptional to legislate against an abuse which 
had never been proved to exist in this country. It has 
been shown by many statements made in the medical 
journals within the last few months that the Act is being 
administered in such a manner as seriously to interfere 
with the progress of science j and it seems not unlikely 
that the present insult to one of their number may rouse 
tbe medical profession to combined agitation against 
restraints on research for the acquisition of that knowledge 
which may enable them to lessen tbe sufferings or save 
the lives of their patients. 


EGYPT OF THE PAST 

The Egypt oj the Past. By Erasmus Wilson, F.R.S. 
(London: Kegan Paul, Trench, and Co., 1881.) 

HE increased interest taken in Ancient Egypt has 
produced of late two new histories in English,, 
and two in French and German. The English histories 
are last in the field, and are those of Prof. Rawlinson 
and Sir Erasmus Wilson. These histories are not really 
the work of Egyptologists or experts like that of Brugsch 
Pacha and M. Maapcro, but are attempts to produce 
readable works for popular purposes by writers interested 
in Egypt or writers of history, and have consequently all 
the merits and defects of that kind of way of treating tbe 
subject. 

The present article is devoted to a consideration of the 
work of Prof. Wilson, which has last appeared, and is 
exclusively devoted to history. It comprises the history 
from the oldest days, the first appearance of the primitive 
Egyptian, the aboriginal of the Nile, till the last of the 
Pharaohs, the miserable Nectanebo, who abandoned his 
country, but not his wealth, to the foreigner H.C. 345, and 
from that time till to-day a foreigner, in accordance with 
the law of monarchical nations, has ruled the country 
with the usual results. 

The question of the first man of the Nile has not yet 
been settled, and he was probably one of those types 
which have disappeared from view altogether, and belongs 
to the fossilised remains of the planet. But history has 
little to seek about the prehistoric races and evidence of 
an antecedent state of dawning civilisation ; flint weapons 
are very scanty and obscure, and do not aid the solution 
of the problem. The obscure period of “ the followers of 
Horus” has no historical or chronological importance, 
and belongs to the hazy epoch known as mythical and 
immeasurable. Actual history, but not positive chronology, 
begins with Menes, and the facts ascribed to Menes are, 
according to historical criticism, such as can be accepted 
as credible. 

It has been agreed to designate as the Old Empire 
that part of Egyptian history which glides from the 
first to the sixth dynasty. This comprises the Pyramid- 
builders,most, if not all, of whose geometric sepulchres 
are situated in the plains of Memphis and its vicinity on 
the western bank of the Nile. Although no pyramid can 
be identified with any king of the first dynasty, and the 
names of monarchs are known only from official lists 
and after-recollections, a monument of tbe second dynasty 
from a private tomb is in the Ashmolean Museum at 
Oxford, and shows that the civilisation at that remote 
period had attained the same excellence as at the fourth. 
It was under this dynasty that the worship of animals—an 
African idea—arose, and if tbe pyramid of Sakkarah, with 
its numerous chambers, was, as supposed, an early 
sepulchre of the Apis, that edifice must have been erected 
under tbe second dynasty, with all its geometric regularity 
and architectural knowledge, four centuries after Menes. 
Certainly writing, sculpture, painting, the arts and sciences 
had attained a great advancement and development* 
Still further advancement is visible under the third 
dynasty, and in the tombs which lie around the Pyramid 
at Meidoom sculpture bad then reached a high excellence 
and the portrait of the individual as well executed as rim 
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Roman sculptor could produce it. The men were painted 
a kind of copper colour, the women yellow, like the Semitic 
races. The red tint appears later, and the lips at all 
periods seem to show that an infusion of black blood 
even at the earliest age had been transfused into the 
Egyptian race. Senefru or Senophris bad already con¬ 
quered the Arabian Peninsula of Mount Sinai and 
worked the turquoise mines of the Wady Magarah. 
Besides turquoise, however, copper slag has been found 
at the spot, but the ma/k, an obscure word, sometimes 
apparently used for a light blue colour, is decidedly not 
copper. The Great Pyramids, however, are the work of 
the subsequent dynasty, whose history is chiefly an account 
of Pyramids and their construction, with an occasional 
notice of their builders, and the present work judiciously 
gives the history without the fallacious theories which 
have found favour with credulous enthusiasts. 

Although iron weapons have not been found of the age 
of Cheops, a sheet of this metal was discovered in one of 
the air-passages, and a copper tool in another, and the 
name of one of the monarchs, Merba, “lover of metal,” 
or “ iron,” occurs amongst the kings of the first dynasty. 
Except for monumental remains the history of the fourth 
dynasty is unimportant, although it kept up the conquests 
and mines of the Wady Magarah, and architecture and 
technical arts improved, while sculpture and portraiture 
continued their unrivalled career. With the fifth dynasty 
the interest begins to thicken, the Pyramids are no longer 
dumb stones unable to explain their appearances on the 
great Memphite plains. The presence of pyramids and obe¬ 
lisks had shown that there was a religious system; the in¬ 
scriptions in the Pyramid of Phiops at Sakkarah, and those 
of his successor, show that the myth of Osiris and the cos¬ 
mogonic ideas connected with it had already developed, 
while the passage of the soul along the starry heavens, 
and the constellations, especially Orion and the dog-star, 
prove that the eschatological notions of the period differed 
exceedingly from those of subsequent periods, while the 
ethical writers of the period herald the advent of philo¬ 
sophy. The sixth dynasty, the inscriptions on the pyra¬ 
mids of which have been recently discovered, follow the 
same ideas as the fifth dynasty. Sir Erasmus Wilson has 
now been able to avail himself of these recent discoveries 
of the texts of the tombs. After the sixth dynasty lists 
perhaps supply the succession, but there is a monumental 
gap till the eleventh, and thence from the twelfth—-a fair 
succession. Thebes, Tanis, and Heliopolis supplant 
Memphis. 

The fifth dynasty had no very important history, and 
that of the sixth only acquires importance from its enrolling 
negro troops for the purpose of its northern wars, and the 
religious inscriptions recently discovered in its Pyramids 
throw light not only on the earlier religion, but on the 
antiquity of the worship of the gods and their relative 
place in the religious system. The first dynasty after 
the sixth which has any history is undoubtedly the 
twelfth, although the tenth attempted to reach Punt 
or Somali, or Cape Guardafui—early evidence no doubt 
of sea-going ships on the Red Sea and eastern coast 
of Africa. The history of the twelfth dynasty, its obe¬ 
lisks, labyrinth, Lake Moeris, is well and fairly given, 
but no additional light is thrown on the period already 
known from the monuments and the Turin Canon, 


and the Sallier and Berlin papyri. On the north this 
dynasty did not penetrate farther than the peninsula of 
Mount Sinai, transferring their search for turquoises and 
metals from the Wady.Magarah to the Sarabout El 
Khadem in the vicinity. Distinguished as it is by the 
advance in the arts and sciences as manifested in the 
tombs of Memphis, Abydos, and Eileithyia, its principal 
features were the undying thirst for gold, and constant 
search for slaves in the South amongst the Negroes, and 
its fortifications over the South and North against Negroes 
and Asiatics. There is a fair account of the twelfth 
dynasty, but the history of that period is capable of 
some expansion. The obscure subsequent dynasties, 
especially the Shepherd rulers, various monuments and 
statues of whom have been found at Tanis, and are 
described in the writings of Dc Rougtf and Mariette, are 
fairly given. Some further information might perhaps 
have been added, but there is enough to satisfy the lam¬ 
bent curiosity of the general reader. The history of the 
eighteenth dynasty is well known, and although the rich 
discovery of mummies at the Deir-el-Bahari has not 
added one iota to this period, it has confirmed some old 
ideas. It is certain that the queen of Aahmes I., called 
Aahmes Nefertari, “the good companion of Aahmes,” was 
unequivocally black, and no sacred office could possibly 
wash that ^Ethiopian white. Black she was always 
painted, and an Erastian priesthood never attempted 
to whiten her face. The throne of Egypt under this 
dynasty was occupied not by one, but by a succession of 
mulattos, and there was no deficiency either of courage 
or intelligence in the monarchs who raised Egypt to the 
highest pitch of glory, and stretched the boundaries to the 
Euphrates, if not to India itself. Egypt, in fact, always 
had a great infusion of Nigritic blood in its population, 
more Semitic perhaps on the East and European on the 
West, but undoubtedly very Nigritic on the South, where the. 
miscegenation with the black|race$ prevailed. The princes 
of ./Ethiopia, scions of the royal family, were no doubt 
at this time red Egyptians in their parentage ; but there 
were then, as now, two kinds of Negroes, the black and 
the copper-coloured. Many of the male contemporaries 
of Cheops have a chocolate hue, which hardly agrees 
with a Caucasian origin. Sir Erasmus Wilson seems 
puzzled about the inscription at the base of the obelisk 
of Hatasu at Kamak; it did not dovetail in with chrono¬ 
logical theories, so Lepsius assigned it to the "blundering 
stonecutter”; but later explanations solved the seven 
months, by showing tfiat the kings dated their regnal 
years from their accession, and that the date of the 
accession fell .within the fseven months, and the seven 
months were in two regnal years, and that it was un¬ 
necessary to add twelve months to the calculation. This 
has been generally accepted by scrupulous chronologists 
only too anxious to play at figures, and it appears a 
natural one. No one need marvel at the rapidity 
of the work, as the wishes of tyrannical princes have 
always been carried out with a marvellous rapidity, 
without the least consideration for human life, much less 
. of toil. The grandeur of the works of Thothmes III. at 
Karnak, his obelisks and his exploits, are given, but the in- 
genioustapture of Joppa by a stratagem worthy of the pen 
of Polyenes, and the countries where Thothmes hunted the 
elephant, are npt pointed out. India ^as been suggested, 
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and nearer than India on his eastern frontier he could not 
have found herds of this animal, while the Rutennu, a 
very Indo-Chinese looking race, brought as tribute to 
Egypt, in the reign of the great conqueror, the white 
elephant, painted red and white, with gilded ears and 
toes. Had the fame and terror of the Egyptian conqueror 
reached the confines of Burmah, and the princes of Indo- 
China propitiated the Egyptians with that expensive pre¬ 
sent, a white elephant. All this occurred about 1600 B.C., 
and eight centuries later, in the reign of Shalmanser II., the 
elephant, as a rare animal, figures on the obelisk found at 
Nimroud depicted in a style far inferior to the Egyptian. 
The mutilated mummy of Thothmcs has been found at the 
Deir-el-Bahari, and all that remains is inadequate to give 
an idea of his person. His successors came into conflict 
with the Khita, the supposed Hittites, but so did the 
Ptolemies long after the Hittite kingdom is supposed to 
have been extinguished. The account of the Pharaoh 
Khuenaten and the obscurity which prevails about the 
succession after that heretic, might have been enlarged, 
and a little more said about the Pharaoh Horus and the 
historical difficulties about his reign. The hypothesis of 
Brugsch Pacha, that he reigned twenty-one years, is 
plausible to superficial observation, but not acceptable on 
deeper reflection ; but these arc Egyptological points not 
. in the absolute province of an historian, unless on sepa¬ 
rate independent philological research. The theory of 
Brugsch Pacha, that the invasion of Egypt by the 
Libyans was accompanied, not by Greeks and the 
people of the Isles, but by Colchian tribes from the 
Caucasus, although supported by ingenious philological 
reasons, is not accepted by F.bers and others, and is not 
entertained in the work. This account of the nineteenth 
dynasty and the route of the Exodus, it has been already 
pointed out, does not correspond with the physical condi¬ 
tions of the country or the late surveys, but then the 
original error is due to the French cngineei whose hypo¬ 
thesis was too hastily seized on and proved with too 
much special pleading. The history of the twenty-first 
dynasty is only imperfectly known, but hfere the recent 
discoveries have thrown additional light on this obscure 
, period. The mummies at the Deir-el-Bahari have aided 
in the determination of the succession, and it is evident 
that these high priests were not only descended from the 
Princes of ./Ethiopia, who, originally appointed by the 
Tharaohs, maintained a kind of hereditary succession, 
but also belonged to the black races, the flesh of Pinotem 
II. being unusually brown, and revealing a Nigritic 
descent, there was a strange similarity with the features 
of Khuenaten, who also probably appertained to the 
same race. The hypothesis that Shishak was an 
Assyrian king or prince is not confirmed by the annals 
of Assyria nor Nimroud, whose Egyptian name Namruth 
is supposed to have the meaning in the ^Ethiopian dialect 
of Panther. But the name of Nimroud is not yet identi¬ 
fied either in the Assyrian or Babylonian, and although 
the names of Assyrian persons mentioned in Egyptian 
have little resemblance with those given by the Assy¬ 
rians themselves, still Ingenuity might convert Pul 
Ashar-nes into Assur-‘Nstir-Pal, Who ruled some time 
about the period. The Afthteplftn dynasty Is given 
with some detail, hot there Is some difficulty about 
4 h'e /Ethiopian Piankhi, Who conquered the supposed 


dodekaroty or rulers, who presided ovet Egypt ac¬ 
cording to the Assyrian annals, and whose names 
are recorded on the historical cylinders of Assur* 
banihabla, or Assur-banipal, and enter into Egyptian 
history. The position of Piankhi is placed immediately 
before the twenty-sixth dynasty, on account of his having 
for antagonist Tefnekbt or Tnephakhthus, the father of 
Bokkoris, king of the twenty-fourth line. But Piankhi’s 
name occurs amongst the kings of the twenty-first 
dynasty, and Piankhi may have been placed too low in 
the series. The /Ethiopian invasion of Egypt is amply 
detailed in the Assyrian annals, but the information of 
the Egyptian monuments about Sabaco and Tirhakah is 
scanty. 

The " Egypt of the Past ” may be* safely commended 
to the general reader as containing in a lucid form all the, 
contributions of monumental sources to Egyptian history; 
it is not too long nor detailed, and is in a portable form. 
The plates are very well executed, especially rite wood- 
cuts ; the coloured lithographic ones are gaudy and hazy 
in the style of Turner, but as that is supposed to repre¬ 
sent a kind of aerial perspective of the highest order, it 
will no doubt commend itself to aesthetic minds. It is, 
however, a good work, and well got up. 


OUR BOOK SHELF 

Natural Philosophy for London University Matriculation. 

By Edward B. Aveling, D.Sc. (London : Stewart and 

Co., 1881.) 

With text-books innumerable devised specially for 
their use, It would be remarkable if candidates for 
the London matriculation should fail in natural philo¬ 
sophy. That so large a proportion should fail in this 
subject, as is the case, must be due not to the quan¬ 
tity, but to the quality of their sources of instruction. 
What then must be said of a teacher who takes upon 
himself to venture on the scene with an inferior and 
trashy work in which all the worst blunders of the 
exploded text-books of a past date are reproduced? 
Although the writer of the book lying before us professes 
his indebtedness to the excellent manuals of Dr. Wormell 
and Mr. Philip Magnus, and to the invaluable assistance' 
of his friend Mrs. Annie Besant, he cannot be congratu¬ 
lated on his success in following in the tracks of his 
predecessors. His book is, in fact, a cram-book of the 
worst and weakest type. The barest minimum of the 
subject divided into the inevitable Statics and Dy¬ 
namics constitutes the programme; Optics and Heat 
being somehow thrown in along with Moving Bodies as 
divisions of the latter of these two branches. 

Passing over the Introduction, we arrive at the heeding 
“ Definition and Divisions," where the serious business 
of teaching natural philosophy begins with the words: 
“ From its earliest years a child h surrounded by a world 
of beauty and of mystery," and the author proceeds anon 
to advance grave arguments for the conclusion “force, 
then, is the cause of motion." After this it is not very 
■surprising to read (p. 165) that as the “phrase ‘change of 
velocity ’ is cumbersome, it is replaced by tbe exceedingly 
important word ‘ acceleration/” And then, as if the 
author were not sure whether to give us too little or too 
much in bis definitions, we are tola in the very nest, sen¬ 
tence : -* Acceleration is the Change of velocity per Unit of 
time that occurs iu*wmtoftims' r 1 That this £1 no mere 
lapsus calami k% dear 6on *he«ertipage,«fca>*4t 1* twice 
stated that Moderation is tbe “change of velocity per 
second that occurs in one second? Yet the author ex¬ 
pressly states that u variable acceleration is not within our 
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ken in this book.’ 1 The Second Law of Motion is given 
in the imperfect Whewdlian instead of the perfect New¬ 
tonian form, in which all the beat treatises on dynamics 
have given it since the salutary return to Newtonian pre¬ 
cision was inaugurated by Thomson and Tait. On p. 198 
the author proposes to measure gravity on an Atwood’s 
machine, with a falling mass of one centigramme. Did 
he ever try the experiment? On p. 241 the student is 
told that the Torricellian vacuum is to be found in the 
space left by the mercury at the top of a thermometer ! 
Under the heading of Calorimeters (which instruments, 
by the way, are nowhere described) the novice is informed 
that “Joule established the fact that 772 pounds of mass 
falling through one foot give out a thermal unit ” j from 
which it would appear that heat is the product of a mass 
into a length. Bad as this is, it is pardonable beside a 
passage in the introductory part of the book (p. 10), in 
which the reader is assured that a force generates heat /it 
the point of its application when the point of application 
does not move forward. One gTows weary of gathering 
from the rank crop of blunders; but a final example*-the 
very last sentence of the book—shows the accuracy of 
our author's physical knowledge as displayed in his theory 
of dew. “ A tarpaulin spread over the ground, or nature's 
tarpaulin of clouds, will reflect the radiating rays (sic) of 
heat, and under the tarpaulin or clouds dew is not 
deposited.” 

“Let me start,'’ says Dr. Aveling (p. 6), “with two 
truisms—(1) That no book is worth reading that is not 
worth analysing ; (2) that the ideas enunciated by a 
teacher, either by voice or pen, are not thoroughly the 
ideas of the learner until they have been expressed again 
in his own words. If, theiefore, that which I am about 
to write is in any sense useful, it will be worth the while of 
the student to make analysis thereof." What if the 
student's analysis throw unexpected light on the first of 
these truisms ? S. P. T. 

Der Volkergedanke im Aufbau etner Wissenschaft vow 

Menschen , und seine Btgriindung auf ethnologischt 

Sammtungen. (Berlin, 1881.) 

Die Vorgeschichte der Ethnologic. (Berlin, 1881.) 

THESE two pamphlets, by Prof. Adolf Bastian, are written 
to promote the doctrine he is never weary of teaching, 
that the scientific method of studying man is the museum- 
method of collecting and classifying his results, whether 
these be weapons or idols, or myths or superstitions, or 
vrtiat not. When in a group of such things there comes 
into view a common principle or thought, this is a Volksge- 
danhe, a manifestation or the popular mind, a definite 
something for the science of man to occupy itself about. 
It was the desire to get at such general principles of 
human action that led the late Prof. Waitz to compile his 
Anthropology, and Prof. Bastian has gathered, in the 
many volumes he has published, an even vaster museum 
of human facts. In the first-named of the two publica¬ 
tions above, the reader will find collections of evidence as 
to many of the problems which are now occupying the 
minds of anthropologists, such as the primitive relations 
of the sexes, the development of the family and of pro- 


LETTERS TO THE EDITOR 

l The Editor dott not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to retmn, 
or to correspond with the -writers of rejected manuscripts. 
No notice is taken of anonymous communications. 

[ The Editor urgently requests correspondents to keep their Utters 
as short as possibly. The pressure on his space is so great 
that it is impossible otherwise to ensure the appearance etnn 
of communications containing interesting and ncvel facts.\ 

Telescopic Definition in aJJazyrSky 
The diminution of star disks during temporary hose or even 
by a thin passing cloud has been particularly noticed by Sir 
John Her-chel. The effect of this haze is apparently to 
diminish the intensity of diffraction phenomena. The mark¬ 
ings on the full moon have never been seen so blackened and 
distinct as through the haze of a London fog. On one occasion 
a very gentle cost wind brought down a London fog to Readiim. 
That evening the air was extremely still, but embrowned with (he 
haze. Castor bore a magnifying power of 600 with a Wray achro¬ 
matic. The object-glass w as being adjusted to the axis of the 
lube. Finally an intense jet black ring was seen to surround 
each star of this celebrated double, supplemented with one 
bright perfectly defined diffiaction-ring, then a fainter ring at a 
further distance could be descried. The perfection of this de¬ 
finition has never since been attained. The haze had set'led down 
into slill air. The eastern breeze had died away. The brown 
fog remained in the sky} diffraction assumed its most perfect 
form. The moon bore any power I could muster with 
absolutely steady definition. These states of the atmo- 
s] here are extremely rare. 1 can now record a repetition 
of this wonderful steadiness. On Noveml>er 9 Col. Abadie, 
Mr. Maunsel, and myself, were observing Saturn with an tty 
Calver mirror. The crape veil and belts were well shown 
with the pale blue Polar cap. Ball’s division was intensely 
black. The outer ring was narrow, and its dark grey tint con¬ 
trasted strongly with the brilliant whiteness of the inner ring. 
I was greatly a tonished, however, to descry Encke'g division 
on the outer ring usually called A. The shadows of (he ball 
were well marked. The eastward shadow much stronger lhan 
the western. A very brilliant narrow band edged the northern 
belt near the place of the rings. The inner edge of the ring B 
projected a thin shadow on the ball. A lady who had no pre¬ 
vious know ledge of the belts, entering the observatory last night, 
said they appeared to consist of several fine lines of parall-l 
bands separated by very fine brighter bands. At II p.m. there 
wbb a very wide narrow halo round the moon. Saturn appear'd 
mnch bedimnud, and Jupiter shorn of his brilliance. Yet 
Col. Abadie writes : “Jupiter was a sight to be remembered. 
The distinctre s of all the belts was enhanced by bright zones; 
one to the north of the uppermost belt was particularly to be 
noticed. The clouds between the equatorial belts changed in 
appearance from being very fleecy to a long wavy appearance *' 
(we were observing about three hours). The moon was too dim 
for observation. Encke’s divi-ion is so seldom seen in my expe¬ 
rience, its appearance in the field of so small a telescope was a 
matter of great surprise ; and but for the concurrent testimony 
of two others for alxnit a space of three hours, I certainly 
should have greatly doubted the accuracy of the observation. 
At all events, it is a valuable demonstration of the value of the 
chiaro-oscuro in astronomical research. 

Eastbourne, November *6 G. W. Royston-Fwott 


ther his pages of citations are of especial value, as giving 
his judgment of the meaning of the facts. In the second 
pamphlet the author traces the growth of anthropological 
museums out of the old cabinets of curiosities. Neither 
treatise is well suited to quote passages f{om, as these 
lose tfceto value when disconnected from the rest, like 
single specimens taken out of the museum. Now and 
then Prof. Bastian makes a sort of holiday digression, for 
Instance where he collects page upon page about modem 
European miracles, relics, and pilgrimages, about which 
he truly says, “ the nature-peoples, with their rude, clumsy 
fetishes, are no match for the subtleties' of super-refined 
cwiUsatie8 *' eTB-T. j 


vXr The Morteratsch Glacier 

Duuing my stay io the Engadine thin summer I took the 
opportunity of making a few observations relative to the move¬ 
ment of the Morieratich Glacier, which may t e of interest to 
some of your reader*. These observations were taken inside the 
artificial cave of the above glacier in preference to the surface, 
a* 1 thereby obtained a more direct measurement with a fixed 
point, as will be shown presently, and greater protection for the 
provisfonary stations, made in the ice, against disturbances of 
fluctuating temperatures or the curiosity of visitors. The 
arrangement was very simple, namely: in the rqof of the 
cave M in. round staves a feet long were fixed, at a 
relative angle of 45”, ia such a way, that they prevented each 
other from dropping out, and were farther damped to¬ 
gether by *0 snuif metal band, from which a plumb-bob was 
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suspended. Below this, on the floor of the cave, was a boulder, 
firmly embedded in the earth, and unaffected by the ice; 
this constituted my fixed point, a line being cat on it to 
correspond with the centre of the bob. In this way 
any movement of the staves with the ice could easily 
be measured off. The following are some of the results ob 
talned, and I would draw special attention to the fact that, 
although the valley narrows considerably towards the snout end 
of the glacier, ana in consequence one would expect an increase 
in the flowing speed, the observations prove a decrease in speed 
to nearly one-third. Movement in cave from August i to Sep¬ 
tember 18, or forty nine days, max. *354 in., min. *093 in., mean 
*176 in. per day. (The surface movement taken at side of glacier, 
three-eighths of a mile from snout, up the valley, amounted to 
‘516 in. per day.) End of glacier receded in die same time 
19 ft., or 4*65 in. per day. Ice advanced 8£ in.; total loss in 
length 18 ft. 3f in., or nearly 4*5 in. per day. I must add that 
the point of observation was fixed at 40 ft. from the entrance, 
as beyond that and further in the cave the floor formed part 
of the glacier, and no fixed station could be found. Also, the 
surface friction of the ice on the shore—both at the side of the 
glacier, where the surface measurements were made, and at the 
cave—was considered about equal, and could therefore not account 
for the great difference of movement. Hugo Leopold 
November 10 


Arctic Reaearch 

With reference to a letter in your number of this week 
(NATURE, vol. xxv. p. 53), in which it is stated that the Arctic 
shores trending north with a western aspect, are most encum¬ 
bered with ice, and that those with an eastern aspect are most 
free from ice ; I beg to suggest that, in order that your readers 
may not be misled on a point of geographical interest, you would 
do well to insert the following extract from the writings of Sir 
Edward Parry 

“ I will mention a circumstance which has particularly forced 
itself upon my notice in the course of our various attempts to 
penetrate through the ice in these regions; which U that the 
eastern coast of any portion of land, or what is the same thing, 
the western sides of seas or inlets, having a trending at all 
approaching to north and south, are, at a given season of the 
year, generally more encumbered with ice than the shores which 
have an opposite aspect. The four following may be adduced 
in illustration of this fact, and cannot bnt appear somewhat 
striking when aonsidcred in viewing a map which exhibits the 
relative position of the shores in question. 

“It is well known that, in the extensive northern sea reaching 
from latitude 6a° to 80 s , bounded on the east by Lapland and 
Spitsbergen, and on the west by Greenland; the whole of the 
latter coast is blocked up by ice throughout the summer, so as to 
make it at least a matter of no easy enterprise to approach it, 
while the navigation of the eastern portion of that sea may be 
easily performed without difficulty, even to a very high latitude, 
and at an early part of the season. A second equally well- 
known instance occurs in the navigation of Davis Strait, which, 
from about Resolution Island, in latitude 61 J", to the parallel of 
at least 70, is usually inaccessible as late as the month of August, 
and a great deal of it, in summer, is not accessible at all; while 
a broad and navigable channel is found open on the eastern side 
of the strait (that is on the western coast of Greenland) many 
weeks before that time. We experienced a third and very 
striking example of this kind in coasting the eastern shore of 
Melville Peninsula in the years 1822 and 1823, the whole of 
that coast being so loaded with ice as to make the naviga¬ 
tion extremely difficult and dangerous. Now, on the eastern 
aide of Fox Channel, there is reason to believe, as well 
from the account of that navigation in 1631, and that 
of Baffin in 1615, aa from our own observations, that 
there is little or no ice during the summer season. The last 
instance of the same kind which I shall mention is that of Prince 
Regent's Inlet, and of which the events of this voyage furnish 
too striking a proof, the ice appearing always to diug to the 
western shore in a very remarkable manner, while the opposite 
coast is comparatively free from it 
"These facts, when taken together, have long ago impressed 
me with the idea that there must exist in the Polar regions some 
general motion of the sea towards the west, causing,the ice to 
set in that direction, when not impelled by contrsry winds or 
local and occasional currents, until U butts against those shores 
which are actually found to be most encumbered by it" 


I need only add that all subsequent observation has confirmed 
the accuracy of Sir Edward Parry's general rule; to which of 
course there are exceptions caused by the action of local currents 
and winds. Clements R. Markham 

21, Eccleston Square, November 19 


Curious Formations of Ice 

During a botanical expedition recently made to Gangotri 
Glacier I noticed, early on the morning of October 6, some very 
beautiful and curious formations of toe, which must have been 
formed during the previous night. It was freezing hard when I 
left my camp, after an early breakfast. The small pools beside 
the river were completely frozen over, and the smooth boulders 
of granite were coated with thick flakes of Ice, which greatly 
increased the difficulty and danger of walking. Ascending a 
steep grassy slope (a favourite feeding-ground at this time of the 
year for barhal, or Himalayan sheep), Ifound the ground clothed 
over with small masses of pure white ice, very tike mushrooms 
at a distance; I cannot give a better description of their general 
character than to liken them to a certain kind of thin, wafer-like 
cylindrical biscuit, which is sometimes eaten as an accompani¬ 
ment of ices, only they were pure white and not cylindrical, but 
rather funnel-shaped, the larger opening being uppermost. In 
most cases there were two to four of these funnels, forming 
clusters round the lower portion of the stems of a species or 
Polygonum, which was abundant in this port of the valley, in an 
extremely dried-up condition. I should be glad to know if this 
curious kind of ice structure has been observed elsewhere. 

Sahnrunpore, N.W.P., October 31 J. F. Duthie 


Meteor 

A magnificent purple meteor was observed here on Novem¬ 
ber 15, at 5k. 54m. p.m. G.M.T., by the Rev. A. Corti and 
one of the assistants pf the Observatory. When first seen below 
P Auriga: it was not veiy bright, but as it was passing through 
the constellation Lynx its brilliancy increased until it outshone 
Jupiter. Its shape was at first round, but, when it had passed 
near 41 Ursce, it burst into three pieces between y and x Ursa, 
the largest of the three pieces being closely followed by the other 
two, which were as bright as first-magnitude stars. They oil 
disappeared) near n Ursae, the total arc described being morn 
than 70 8 . The meteor was visible for seven seconds, and left a 
long train, which soon disappeared. The velocity of the meteor 
decreased gradually a-, it approached Its bursting point. 

S. J. Perry 

Stonyhurst Observatory, Whalley, November 17 


At a quarter to five yesterday afternoon, when the sun had 
scarcely set and no star was visible, I and another Inhabitant of 
this place saw a large blue meteor issue from a height of twenty 
degrees above the north-west horizon, and fall in a sharp curve 
for, say fifteen degrees, until it disappeared behind some woods. 
In falling it scattered large fragments behind it, but retained its 
nucleus, Deride which Mara looked quite sickly. How vivid 
must the meteoric light have been I M, L. Rouse 

Sunnymead, Chislehurst Common, November 21J 


I observed a fine meteor last night at 1*3 a.m. It oame into 
sight so closely in the neighbourhood of a brilliant white star, 
which I took to be Sirius, that, as it shot in an apparent straight 
line, or segment of a very large arc, across the sky, midway 
between Orion, then due south, and the horizon, the momentary 
illusion to the eye was that the star, which it equalled in magni¬ 
tude and brilliancy had left its place and travelled west 
Bregner, Bournemouth, November 18 , Henry Cecil 


About 5.45 on the evening of the 15th Inst, a meteor, larger 
than Jupiter, but not so bright, appeared under Capells, and 
took a horizontal course, till it disappeared at about the same 
distance below the terminal star in the tail of Ursa Major. . I 
never saw so long a flight. Twice in its course it disappeared or 
became very faint Near the end It broke into two, the 
part following the former. At any computation of ita distance 
its flight in the upper regions of the atmosphere must have been 
in an enormously extended path. My ion, who was with me, 
conjectured that its disappearance might be owbff to lb passing 
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through a deep trough, or hollow of a wave, in the surface of 
the atmospheric ocean; in which the diminution of the friction 
might occasion a loss of incandescence; a suggestion rather 
favoured by the repetition of the phenomenon. Perhaps the 
meteor was only making ducks and drakes. 

Rainhill, November 17 Henry H. Higgins 

Integrating Anemometer 

J’ai lu avec beaucoup d’intdrft la controverse suscWe dans les 
eolonnes de votre estimable journal, k propos de " I’Arnfmoinktre 
Intdgrateur" pr&enttf par M. Hele Shaw et le Dr. Wilson k 
la derhikre reunion de "TAssociation Britannique.” II arrive 
souvent, dans l’histoire des inventions, qu’une tnfme idife, 
quoique diversement modifide, vient presque simultan&nent 
k l’esprit de plusieurs individus travaillant dans des directions 
inddpendentes, et il en rdsulte ainsi des que^ions de priority 
difficile* k decider. 

Ce n’est pas pour une question decegenre que j'ose vous dcrire 
aujourd’hui; mais l’idde de l'andmomktre integrates m’ctait 
venue aussi il y a quelques anndes, et la description de celui 
invents par M. A, von Oettingen, que j’ai lu dans lc '* Repcr- 
torium ’’ de M. Wild en juiilct, 1878, me conduisit, si je n’ai pas 
mal compris, k la forme inf me de l’appareil de MM. Shaw et 
Wilson, et quelques jours plus tard k une autre, plus parfaite k 
mon avis, etquejen'ai pas encore eu l'occasion de mettre en 
pratique. C’est celle dont les oiganes les plus essentiels ont 
reprlsentds dans les figures ci-jointes. 

Un disque {roller) vertical A pent, comme dans 1 'in.stmment 
de MM. Shaw ct Wilson, prendre la mfiine orientation que la 
girouette et au m£me temps toumer sur son axe horizontal avec 
une vftesse proportionelle a celle du vent Sur ce disque s’appuit 
une sphkre b, de poids et dimensions convenables, qui est aussi 
soutenu lateralement par quatre disques verticaux N., E,, 

S., W., sitnds k angle droit entre eux. Le disque a fait mou- 
voir la sphfcre b dans le mime plan vertical, et celle-d les quatre 
disques lateraux ; de sorte que, si les points de contact de ces 
disques avec la sphirc out lieu sur lVquateur dont le pole cat le 
point de contact da disque moteur, la vttesse totale de celui-ci 
s'y tronvera decompotde dans les directions fondamentales N., 

S., E., W. Dis lors il suffira de mnnir chaqne dbqoe N., E. # 



Projection vertical*. 


Projection horiiontale. 


S., W., ou Wen deux disques quelconques adjacents, d'un 
oompteur special, pour obtenir les composontes cardinales du 
vent. 

Cet an&aomitre intdgrateur sera, comme ceux de MM. Shaw 
et Wilson et de M. burton, plus simple que celui do M. von 
Oettingen, et en outre son action deviendra, pour ainsi dire, 
inddfinie, la transmission du mouvement s'y effectuant au moyen 
d une sphkre. Cette transmission se fait ici par roulemtnt sans 
rimmtnt, ce qni n’a pas Uea dans le aystime de M. von 
Oettingen, oh cette circonstance constitue un grave d&aut 

Pour ne paa prolonger trop cette lettre, je n’insisterai plus snr 
mon andmomitre, dont les indications peuvent ftre obtenuei de 
diverses maniires, et dont le mdcanisme est susceptible de recer* 
Voir plusieurs applications. 

Si vous croye* que les lignes prdeddentes contiennent quel* 

S nouvelle et utile, jevous prie de vouioir Wen les insurer 
db votre estimable journal En attendant je vous remercie 
d avance, at veuilles aussi, Monsieur, agrder l'assu ranee da ma 
pins haute estimation. V. Vrntosa 

k$adf^d, le 5 novembre 

Geological Results of the Late Galea 
Thi late gales have had a very powerful effect in redistri* 
buttug the beach-deposits along our coasts, and though many 
awl-known geologioal sectionsTrnve no doubt been covered up 


. . iy »• 

rht to light. In this neighbourhood, for instance, at 
Whitley-by-the-Sea, near Tynemouth, a section of the highest 
interest to local geologists has been uncovered within the last 
few weeks, showing a well-marked unconformity within the 
Coal-measures, which I, for one, although familiar with the place 
for years, was totally unaware of, and which, if ever observed 
before, has certainly never been recorded. For some time to 
come the section will probably remain exposed at low tides as 
the sand which formerly concealed it has been entirely swept 
away. I will not weary your readers with a detailed description 
of the section, which will, in due time, be more appropriately 
published elsewhere, but merely beg to record the observation 
os an example of the kind of new matter that many geologists 
residmt on or near our coasts will probably come across by 
searching along the cliff-bases just now. G. A. Lebovr 
N ovember 15 

The Recent Weather 

At 11 o’clock last night two thermometers outside stood at 
66°75. It was pitch dark, and blowing fresh from south-south* 
west. When last tested, these thermometers were not *25 of a 
degree in error. Was such a temperature ever registered at 
such an hour on the 13th November before in Great Britain or 
Ireland ? Richard M. Barrington 

Bray, Co. Wicklow, Ireland, November 14 

Dipladenia amabills 

If it is not already well known, it may interest some of your 
readers to bear that flowers of the Dipladenia amabilis last for a 
much longer time when placed in water if their tubes be alio 
filled. Even when " too utterly weary ” they can be revived in 
the manner I have mentioned. This may have reference to the 
fact that these flowers, unlike many creepers, generally turn 
upwards, and would therefore be likely to catch rainwater. 

Amy Mulholland 
High Elms, Hayes, Kent, November 13 

"The Lepidoptera of Ceylon” 

With reference to the remarks of Dr. H. Trimen (vol. xxv. 
p. 32) to this work, now in course of publication under the 
patronage of the Ceylon Government, of which Parts 1 . and II. 
only had then reached him, and especially to the " protest ” 
which he "feels bound to enter” against the nnme of the artist 
as there printed at the foot of the several plates, I may be 
allowed to state that the original drawings made by the native 
artist, Mr. W. de Alwis {representing about 350 species, or one- 
third only of the number of Ceylon Lepidoptera known to the 
author, and that will eventually be figured in this work), which 
Dr. Trimen states are in the Colombo Museum, were copied by 
his brother, Mr. George de Alwis, for Sir William H. Gregpry, 
whilst Governor of the Island. These copies are in the author’s 
hands, and it is from them, wherever a suitable figure is avail¬ 
able, as well as from specimens of the actual specie* there repre¬ 
sented, that the drawings, and afterwards the lithographing the 
figures on the stone, were made. The artist’s name, as there 
printed on the several plates of the work, is consequently per¬ 
fectly correct. In due course, Part IV.—completing vol. i. of 
this work—will reach Ceylon, wherein the preface Is printed, 
aud Dr. Trimen will there see that the native artist to whom he 
so specially refers, receives the necessary acknowledgment of 
bis labours from the author. F. Moors 

Penge, S.E. 


A GLIMPSE THROUGH THE CORRIDORS OF 
TIME 1 
I. 

V O UR Committee has done me much honour by inviting 
1 me to deliver the first lecture in this large and very 
beautiful ball. In accepting the task I was aware that it 
involved a great responsibility, but I bad various grounds 
of encouragement. I remembered that I was not coming 
among you as a stranger, and 1 knew that I had aaub- 
ject worthy of a memorable occasion. 1 would I were 
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■equally confident of my ability to do justice to so noble 
a theme. 

The lecture bears the somewhat poetic title of “A 
Glimpse through the Corridors of Time." A poetic title 
has been chosen, because if 1 can properly exhibit the 
subject you will see that it appeals powerfully to the 
imagination as well as to the reason. I shall invite you 
to use your imagination to aid in looking back into the 
very remotest recesses of antiquity. Ana when I speak 
of antiquity I do not mean the paltry centuries with 
which our historians have to deal. The ancient days to 
which I refer arc vastly anterior to those of the “ grand 
old masters ” and those of the “bards sublime." Nor do 
we even allude to the thousands of years which have 
elapsed since Babylon and Nineveh were splendid and 
populous cities Kven the noble pyramids of Egypt are 
but of yesterday when compared with the sons of years 
which must pass before our review. 

The most ancient human monuments that now exist 
cannot, 1 suppose, be more than a few thousand years 
old. Five thousand years nearly exhausts all historical 
time. Ten thousand years certainly does. Though 
we have no earlier historical record, yet other records 
are not wanting. Geology tells us that ten thou¬ 
sand years is but a mere moment in the span of the 
■earth's history. We learn from geology that even the 
career of man himself has lasted far more than ten thou¬ 
sand years. Yet man is but the latest ad lition to the 
succession of life on the earth. For the chronology of the 
earlier epochs of the earth’s history we require majestic 
units to give adequate expression to our dates. Thou¬ 
sands of years are not sufficient, nor tens of thousands, 
nor hundreds of thousand*. The course of geological 
time is to be reckoned in millions of years. 

The corridors of time through which I wish to give you 
a glimpse are these dignified millions. Yet our retrospect 
will only extend to a certain definite epoch in the past 
history of our earth. We speak of nothing anterior to 
the time when our earth assumed the dignity of maternity, 
and brought forth its first and only child. We shall trace 
the development of that child which, though millions of 
years old, ts still in dependence on its parent. We shall 
describe the influence of the parent over the child and 
the not less remarkable reaction of the child upon the 
parent. We shall foreshadow the destiny which still 
awaits the mother and child when millions of years shall 
have elapsed. 

At the time of its birth the earth was not as we see it 
now, clothed with vegetation and teeming with animal 
life. It was a huge inorganic ma 33 , too hot for life, per¬ 
haps hot enough to be soft or viscid, if not actually 
molten. The offspring was what might be expected 
from such a parent. It was also a rude inorganic mass. 
Time has wrought wondrous changes in both parent and 
child. Time has transformed the earth into an abode of 
organia life. It has transformed the earth’s offspring into 
our silvery moon. 

It will be my duty to sketch for you the manner in 
which these changes have been brought about. To a 
great extent we can do this with no hesitating steps, we 
are guided by a light which cannot deceive. It is the 
light of mathematical reasoning. These discoveries are 
of an astronomical character, but they have not been 
made by telescopes. They have been made by diligent 
labours of the most abstruse kind. The mathematical 
astronomer sits at his desk, and not in an observatory. 
He has in his hand a pen and not a telescope. Before 
him lies a sheet of paper and not the starry heavens. He 
is no doubt furnished with a few facts from observation. 
It is his province to inteipret those facts, to inform them 
with life, and to infer the unknown from the known. It 
is thus discoveries are' made which are the subllmest 
effort* of human genius. 

The argument on which I invite you to follow me is 


founded on a very simple matter. Many of those present 
go every summer to tne sea-side. Those who do so are 
well acquainted with the daily ebb and flow which we call 
the tides. Even the children with their spades and 
buckets know how the flowing tide will fill their moats 
dug in the sand and inundate their mimic castles. 
In the ebb and flow of the tide we have a mechanical 
engine of mighty power. I hope this evening to point 
out the wonderful effect which tides have had on the 
earth in times past, as well as the effect they will exercise 
in the future. It is the tides which are to reveal to us a 
glimpse through the Corridors of Time. 

The cause of the ebb and flow of the tide has long 
ceased to be a mystery. In the earliest times it was 
noticed that the tides were connected with the moon. 
Pliny and Aristotle both refer to the alliance between the 
tides and the age of the moon. It is well known that the 
tides on our coasts sometimes rise to an unusual height. 
Those who dwell on low ground adjoining tidal rivers are 
painfully aware of this fact by the floods which arc often 
produced. Such occurrences generally take place at the 
time of new moon or of full moon. At first quarter or last 
uarter the tides are even below the usual height. A 
sherman who has to regulate his movements by the 
tides will know full well that at certain times the tides 
rise higher and fall lower than at other times. He brings 
his boat out on the falling tide, he brings it back on the 
rising tide, and when making the harbour after a night’s 
fishing, it would be natural to hear him say “ Oh, we shall 
run in easily this morning, there is a strong tide, the 
moon was full last night.” Or if he had to cross a 
dangerous bank he would soon learn the difference 
between the spring tide and the neap. Fishermen are 
not much addicted to abstract reasoning. For many 
centuries, perhaps indeed for thousands of years, ob¬ 
servant men might have known that the moon and the 
tides were connected. But they did not know any reason 
why this connection should exist. 1 daresay they did not 
even know whether the moon was the cause of the tides 
or the tides the cause of the moon. 

Nor is it easy to explain the tides. We were all taught 
that the moon makes the tides. Yet I can imagine an, 
objector to say, If the moon makes the tides, why does it 
give Bristol a splendid tide of 40 feet, while London is 
put off with only 18 ? The true answer is that the height of 
the tide is largely affected by local circumstances, by the- 
outline of the coasts, by estuaries and channels. It i* 
even affected to some extent by the wind. Into such 
details, however, I do not now enter: all 1 require is that 
you shall admit that the moon causes the tides, and that 
the tides cause currents. In some few places the currents 
caused by the tides are made to do useful work. A large 
reservoir is filled by the rising tide, and as the water 
enters it turns a water-wheel On the ebbing tide the 
water flows out of the reservoir, and again gives motion 
to a water-wheel. There is here a source of power, but 
it is only in very exceptional circumstances that such a 
contrivance can be worked economically. Sir W. Thom¬ 
son, in his address to Section A of the British Association 
at York, went into this question in its commercial aspect. 
At present, however, we may say that the power of the tides 
is as much wasted as is the power of Niagara. Perhaps 
when coal becomes more scarce, and when the means of 
distributing power by electricity are more developed, the 
tides and the great waterfalls will be utilised 1 hut that 
day will not be reached while coal is only a few shillings 
a ton. 

Though we have not yet put the tides into harness, yet 
tides are not idle. Work they will do, whether useful or 
not. In some places the tidal currents are scouring out 
river-channels; in others they are moving sandbanks. 
From a scientific point of view the work done by the. 
, tides is of unspeakable importance. To realise the im- 
1 portance, let us ask the question, Whence is this nwegy 
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derived with which the tides do their work ? The answer 
seems a very obvious one. If the tides are caused by the 
moon, the energy they possess must also be derived from 
die moon. This looks plain enough, but unfortunately it 
is not true. Would it be true to assert that the finger of 
the rifleman which puHs the trigger supplies the energy 
with which the rifle bullet is animated ? Of course it 
would not. The energy is derived from the explosion of 
the gunpowder, and the pulling of the trigger is merely 
the means by which that energy is liberated, In a some¬ 
what similar manner the tidal wave produced by the moon 
is the means whereby a part of the energy stored in the 
earth is compelled to expend itself in work. I do not say 
this is an obvious result. Indeed it depends upon a re¬ 
fined dynamical theorem, which it would be impossible 
to enter into here. 

But what do we mean by taking enemy from the earth ? 
Let me illustrate this by a comparison between the earth 
rotating on its axis and the fly-wheel of an engine. The 
fly-wheel is a sort of reservoir, into which the engine 
pours its power at each stroke of the piston. The vanous 
machines in the mill merely draw off the power from the 
store accumulated in the fly-wheel. The earth is like 
a gigantic fly-wheel detached from the engine, though 
still connected with the machines in the mill. In that 
mighty fly-wheel a stupendous quantity of energy is stored 
up, and a stupendous quantity of energy would be given 
out before that fly-wheel would come to rest The earth’s 
rotation is the reservoir from whence the tides draw the 
energy they require for doing work. Hence it is that 
though the tides are caused by the moon, yet whenever 
they require energy they draw on the supply ready to 
hand in the rotation of the earth. 

The earth differs from the fly-wheel of the engine in a 
very important point. As the energy is withdrawn from 
the fly-wheel by the machines in the mill, so it is restored 
thereto by the power of the steam-engine, and the fly runs 
uniformly. But the earth is merely the fly-wheel without 
the engine. When the work done by the tides withdraws 
energy from the earth, that energy is never restored. It 
therefore follows that the energy of the earth’s rotation 
must be decreasing, This leads to a consequence cf the 
most wonderful importance. It tells us that the speed 
with which the earth rotates on its axis is diminishing. 
We can state the result in a manner which has the merits 
of simplicity and brevity. 

“ The tides are increasing the length of the day.” 

This statement is the text of the discourse which I am 
to give you this evening. From this simple fact the new 
and wondrous theory of tidal evolution is deduced. A 
great scientific theory is generally the outcome of many 
minds. To a certain extent this is true of the theory of 
tidal evolutkm. It was Prof Helmholtz who first ap¬ 
pealed to what tides had already done on the moon. It 
was ProC Purser who took an important step in the 
analytical theory. It was Sir William Thomson's mathe¬ 
matical genius which laid the broad and deep foundations 
of the fabric. There are the pioneers in this splendid 
research. But they were only the pioneers. The great 
theory itself is chiefly the work of one man. You are all 
familiar with the nama he bears. The discoverer of 
tidal evolution is Mr. G. H. Darwin, Fellow of Trinity 
College, Cambridge. 

It would be impracticable for me now to go into the 
actual mathematical calculations. I shall rather en¬ 
deavour to give you an outline of this theory, shorn of 
its technical symbols. I think this can be done even 
though we attempt to retain the accuracy of mathe¬ 
matical language. Nor would it be fair to throw on Mr. 
Darwin or the other mathematicians I have named the 
responsibility for all I am going to say. I must be my¬ 
self responsible for the way in which those theories are 
see forth,frs wll as for some of the deductions madeTrom 


At present no doubt the effect of the tides in changing 
the length of the day is very small. A day now is not 
appreciably longer than a day a hundred years ago. 
Even in a thousand years the change in the length of 
the day is only a fraction of a second. But the import¬ 
ance arises from the fact that the change, slow though it 
is, lies always in one direction. The day is continually 
increasing. In millions of years the accumulated .effect 
becomes not only appreciable but even of startling 
magnitude. 

The change in the length of the day must involve a 
corresponding change in tne motion of the moon. This 
is by no means obvious. It depends upon an elaborate 
mathematical theorem. I cannot attempt to prove this 
for you, but I think I can state the result so that it can 
be understood without the proof. If the moon acts on 
the earth and retards the rotation of the earth, so, con¬ 
versely, does the earth react upon the moon. The earth 
is tormented by the moon, so it strives to drive away its 
persecutor. At present the moon revolves round the 
earth at a distance of about 240,000 miles. The reaction 
of the earth tends to increase that distance, and to force 
the moon to revolve in an orbit which is continually 
getting larger and larger. 

Here then we have two remarkable consequences of 
the tides which are inseparably connected. Remember 
also that we are not enunciating any mere speculative 
doctrine. These results are the inevitable consequence 
of the tides. If the earth had no seas or oceans, no lakes 
or rivers; if it were an absolutely rigid solid throughout 
its entire mass ; then these changes could not take place. 
The length of the day would never alter, and the distance 
of the moon would only fluctuate between narrow limits. 

As thousands of years roll on, the length of the day 
increases second by second, and the distance of the moon 
increases mile by mile. These changes are never reversed. 
It is the old story of the perpetual dropping. As the per¬ 
petual dropping wears away the stone, so the perpetual 
action of tne tides has sculptured out the earth and moon. 
Still the action of the tides continues. To-day is longer 
than yesterday; yesterday is longer than the aay before. 
A million years ago the day probably contained some 
minutes less than our present day of twenty-four hours. 
Our retrospect does not halt here ; we at once project our 
view back to an incredibly remote epoch which was a 
crisis in the history of our system. 

Let me say at once that there is great uncertainty about - 
the date of that crisis. It must have been at least 
50,000,000 years ago. It may have been very much 
earlier. This crisis was the interesting occasion when 
the moon was born. I wish I could chronicle the event 
with perfect accuracy, but I cannot be sure of anything 
except that it was more than 50,000,000 years ago. 

I do not admit that there is anything discreditable 
about this uncertainty. Do you not know that our his¬ 
torians, who have records and monuments to help 
them, are often in great confusion about dates ? I am 
not going to find any fault with historians. They do 
their best to learn the truth; but I cannot help re¬ 
minding you that they are often as much in the dark 
about centuries as the astronomers are about millions. 
Take, for example, the siege of Troy, which Homer has 
immortalised, and ask the historians to state the date 
of that event. Some say that the siege of Troy was 
1184 B.C., others that it was 900 B.c. ; both are equally 
uncertain. Schliemann says that'he round the remains 
of the town burned down, but that no one knows who 
did it efr when it was done. Others, again, say that there 
was never any siege of Troy at all. 

A recent instance which has attracted great and de¬ 
served attention is Schliemann’s discovery at Mycetue of 
what he considers to have been the tomb of Agamemnon. 
The tomb certainly did contain, the remains of some 
mighty man, if we may judge by the too lb. weight of 
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gold ornaments which were (found there. Most people 
think that these tombs, whosever they were, date from at 
least 1000 h.c. On the other hand, some very high 
authorities regard the monuments as the tombs of 
northern invaders who came into Greece 500-600 A.D, 
Here then we have a range of some 1500 years for the 
date of the tombs, and no dates between these two are 
possible. I am sure 1 do not pretend to decide between 
them, or even to have an opinion on the subject; but I 
cannot help saying that in one respect the astronomers 
are better ofT than the historians. The historians cannot 
even agree whether Schliemann’s gold ornaments are B.C. 
or A.D. Astronomers are, at all events, certain that the 
date of the moon’s birth was before the present era. 

At the critical epoch to which our retrospect extends, 
the length of the day was only a very few hours. I can¬ 
not tell you exactly how many hours. It seems, however, 
to have been more than two and less than four. If we 
call it three hours we shall not be far from the truth. 
Perhaps you may think that if we looked back to a still 
earlier epoch, the day would become still less and finally 
disappear altogether! This is however not the case. 
The aay can never have been much less than three hours 
in the present order of things. Everybody knows that 
the earth is not a sphere, but that there is a protuberance 
at the equator, so that, as our school books tell us, the 
earth is shaped like an orange. It is well known that 
this protuberance is due to the rotation of the earth 
on its axis, by which the equatorial parts bulge out by 
centrifugal force. The quicker the earth rotates the 
greater is the protuberance. If, however, the rate of 
rotation exceeds a certain limit the equatorial portions 
of the earth could no longer cling together. The at¬ 
traction which unites them would be overcome by cen¬ 
trifugal force, and a general break up would occur. 
It can be shown that the rotation of the earth when on 
the point of rupture corresponds to a length of the day 
somewhere about the critical value of three hours, which 
we have already adopted. It is therefore impossible for 
us to suppose a day much shorter than three hours. 
What occurred prior to this I do not here discuss. 

Let us leave the earth for a few minutes, and ex¬ 
amine the past history of the moon. We have seen 
the moon revolves around the earth in an ever-widening 
orbit, and consequently the moon must in ancient times 
have been nearer the earth than it is now. No doubt 
the change is slow. There is not much difference be¬ 
tween the orbit of the moon a thousand years ago and 
the orbit in which the moon is now moving. 

But when we rise to millions of years the difference 


at that wondrous epoch when the moon was almost 
touching the earth, the moon spun round the earth once 
every three hours. 

It would require the combined powers of a poet and a 
mathematician to pourtray the scene with becoming dig¬ 
nity. I have only promised to give you that glimpse 
along the Corridors of Time which I have myself been 
able to obtain. The scene is laid in the abyss of space ; 
the time is more than 50,000,000 years ago; the dramatis 
persona are the earth and the moon. 

In those ancient times I see our earth to be a noble 
globe, as it is at present. Yet it is not partly covered 
with oceans and partly clothed with verdure. The primae¬ 
val earth seems rather a fiery and half-molten mass, where 
no organic life can dwell. Instead of the atmosphere 
which we now have, I see a dense mass of vapours in 
which perhaps all the oceans of the earth are suspended 
as clouds. I see that the sun still rises and sets to give the 
succession of day and of night, but the day and the night 
together only amount to three hours instead of twenty-four. 
Almost touching the chaotic mass of the earth is another 
much smaller and equally chaotic body.. Around the 
earth I see this small body rapidly rotating. The two 
revolve together as if they were bound by invisible bands. 
This smaller body is the moon. Such is the picture 
which I wish to present to you as a glimpse through the 
Corridors of Time. 

I have hitherto refrained from introducing any merely 
speculative matters. If we can believe anything ot 
mathematics, anything of dynamics, we must admit that 
the picture I have attempted to outline is a faithful por¬ 
trait. The only uncertain elements are the date and the 
periodic time. I do however now propose to venture on 
one speculation in which Mr. Darwin has indulged. I 
propose to offer a suggestion as to how a small body 
came into this most remarkable position close by the 
earth, and how its motion was produced. 

We have hitherto been guided by the unerring light of 
dynamics, but at this momentous epoch dynamics deserts 
us, and we have only probability to guide our faltering 
steps. One hint, however, dynamics does give. It re¬ 
minds us that a rotation once in three hours is very close 
to the quickest rotation which the earth could have with¬ 
out falling to pieces. As the earth was thus predisposed 
to rupture, it is of extreme interest to observe that a cause 
tending to precipitate such a rupture was then ready to 
hand. It seems not unlikely that we are indebted to the 
sun as the occasion by which the moon was fractured off 
from the earth and assumed the dignity of an independent 
body. It must be remembered that the sun produces. 


years ago the moon was much closer to the earth than it 
is at present; very possibly the moon was then only half 
its present distance. We must however look still earlier, 
to a certain epoch not less than fifty millions of years ago. 
At that epoch the moon must have been so close to the 
earth that the two bodies were almost touching. I dare¬ 
say this striking result will come upon many with surprise 
when they hear it for the first time. It was, I know, with 
great surprise that I myself read of it not many months 
ago. But the evidence is unimpeachable, and it is indeed 
wonderful to see how such information has been gained 
by'merely looking at the ripples of the tide. 

Everybody knows tbtt the moon revolves now around 
the earth in a period of twenty-seven days. The period 
depends upon the distance between the earth and the moon. 
The time and the distance are connected together by one 
of Kepler's celebrated laws, so that, as the distance 
shortens, so must the time of revolution shorten. In earlier 
times the month must have been shorter than our present 
month. Some millions of years ago the moon completed its 
journey in a week Instead of taking twenty-eight days as at 
present Looking back earlier still, we find the month has 
dwindled down to a day, then down to a few hours, until 


are bo small compared with the lunar tides, that we have 
hitherto been enabled to neglect them. There could 
however have been no lunar tides before the moon existed, 
and consequently in the early ages before the moon was 
detached the earth was disturbed by the solar tides, and 
by the solar tides alone. 

The primaeval earth thus rose and fell under the tidal 
action of the sun. Probably there were no oceans then 
on the earth; but tides do not require oceans, or even 
water, for their operation. The primitive tides were 
manifested as throbs in the actual body of the earth 
itself, which was then in a more or less fluid condition. 
Even at this moment bodily tides are disturbing the solid 
earth beneath our feet; but these tides are now so small as 
to be imperceptible when compared with the oceanic tides. 

(To be continued^ 

SOME «GUESSES AT TRUTH* OF THE 
EMPEROR KHANG-HI 

TS HANG-HI or Khang-hs^ me of the greatest of 
Chinese emperors, and indeed of Asiatic rulers, 
was bom in 1653 and ascended the throne in 1661. For 
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sixty-one years he ruled his vast dominions with vigour 
and success Hts biographers, the Jesuit missionaries, 
whom he treated with unusual consideration, represent 
him as a Chinese Admirable Crichton—man of letters, 
savant, philosopher, politician, philanthropist, and warrior 
In his early years he showed the utmost ardour for study, 
and the love of learning continued with him until his death 
When the Jesuits taught European astronomy he did not 
hesitate to place himself under them as a student He 
has left behind him works on most branches of human 
knowledge, extending over a hundred volumes The 
fourth part contains hts observations on natural history 
and physics It was translated into French by Pere 
Amiot, and partially published at Pans towards the end 
of the last century in the Mlmotres concernant Its CAtnots, 
and is to be founo in the fourth volume of that senes We 
here extract and summarise a few of the Imperial opinions 
To use the words of the translator, " If our scholars find 
nothing to learn there, they will at least see that there is 
not so much ignorance amongst foreign nations as is 
generally believed • We follow the Emperor’s language 
as far as possible 

Earthquakes —Some years ago, when reading for instruction, 
as well as to foster my love of truth and reason I had the 
curiosity to examine into the causes of earthquakes One writer 
says that they come from air confined m the bowels, of the 
earth seeking to burst its pruon and make an aperture for itself 
An earthquake hardly ever extends more than ten leagues m 
area, although its effects may be felt over a hundred leagues 
The manner in which a shock is felt on the surface depends on 
the nature of the ground through which it is transmitted W hen 
the air [within the earth] is exhausted by a great shock there is 
no danger of another for some tune, but a w enk shock is almost 
always the prelude tq another In the dynastic history of Song 
it is stated that earthquakes are produced by the struggles of the 
Yang 1 against obstacles within the earth while another work 
attributes them to the efforts mode by the Yang and Yin to 
separate from eacb other The countries north west of China 
are very subject to earthquakes, ten yean scarcely ever passing 
without one Ihe reason of this is that these di tncts contain 
va t sandy tracts where there is little rain and the air within the 
earth is therefore keener and more vigorous Earthquakes, on 
the other hand, which take place in countries adjoining the sea 
.are less violent, for the earth is humid, and softens the air 
People accustomed to the sea assert that there is no wind before 
an earthquake and that at such times experienced pilots get as 
far off from the land as possible Thu shows that the shocks 
ore caused wholly by air 

Volcanoes —An ancient writer states that a certain mountain 
in \ unnan was called the fire mountain because flames came 
from an opening in it Some modei n critics have accused this 
historian of lying, but volcanoes do ceitainly exist They are 
mentioned in the records of the Song dynasty, and in other 
books In the country of the Mongols flames are thrown up in 
many places The fertility of the soil is much increased by 
these fires, for the people sow their gram near them, and reap 
a bountiful harvest in a few months 

Form of the Earth —It seems evident from tradition and 
records that the North Pole has always remained in the same 
position But what lb the shape of the earth ? Europeans, who 
are great travellers, say that it is round, and astronomy confirms 
this One philosopher says that it is very old, and compares it 
to the yolk of an egg How many things there are which we 
do not understand, but which will be known to future ages I we 
knbw the extent of our knowledge from ancient books, and so it 
will be with posterity from our books 

The Manner s Compass —The magnetic needle always declines 
a little It cannot point directly to the south ^his declination 
is uncertain, and does not depend always on the country In 
the twenty second year of my reign (x68\) it declined three 
degrees at Pelting, out only two and a half at present The 
declination may be towards the east In one province, and 
towards the west m another One of the Song letters says that 
this depends on the manner in which the needle is magnetised, 
but then why should the same needle vary in different years? 

* >«vud Yin dw dual powers which, united Chia«» philo»ph*n 
yegard MfettnlnfcdiwcdBg andmodifrlng all thun* the wait and tapis 


Moreover, each compass should have its own declination, and 
there should be some which do not decline at all Can it be 
that there is some accidental cause which » peculiar to each 
country ? I believe Europeans say the needle turns towards the 
north the ancients say that it is towards the south "Which is 
right ? Neither party says why, and therefore no more is learned 
from one than from the other However the ancients are the 
earliest recorders, and the more I see the more convinced I am 
that they understood the workings of nature 
Sound and Times -Nothing is apparently more simple than 
the theory of sound, but nothing is really more difficult or com 
plicated Sound conveys to the mmd the developed ideas of 
others The pleasure derived from music is half way between 
that felt at the art and the grosser voluptuousness of the senses 
People possess ears without reflecting why, or what services they 
render and pleasures they procure For myself, I have always 
been struck with the manner m which the tone of voice expresses 
the most varied emotions of the mind It is not necessary to 
see the face, or even to hear the words spoken the tone alone 
is sufficient to tell how the speaker is moved It is with the 
voice as with beauty, the impressions made by it vary according 
to the person 1 here arc people whose voices go straight to the 
heart, and are sufficient of themselves to inspire friendship or 
love This fact it is certain, is part of a theory of which we as 
yet know little I have read many works on the theory of 
echoes The ignorant account for them by fables, and the 
learned give rules I think the vibrations of two loud chords 
struck in ui ison should serve to explain the reason of echoes 
heard in valleys and from the walls of buddings 
The simj ler the laws of nature and the more sublime the 
farther they are from our comprehension, my own thoughts are 
most frequently those of doubt I turn away from those who 
pretend to explain everything and wait for an explanation of the 
concor l of the cords of the king 1 with the flute, the different 
sounds of a hundred instruments, and the numerous voices that 
find ther way into the air, Tearing to our ears an indefinable 
tense of harmony Awaiting this I say to myself with the 
ancient* "That which is nearest us is most remote from our 
comprehension My ign ranee on these matters has never 
troubled me because it is no obstacle to that great duty to flee 
the evil and do that which is good 

Climate —The effect of climate on the inhabitants of a country 
as well as on its productions is very great The men of the 
south are women compared with those of the north Vigour of 
body imparts vigour of mind When our court was m the 
south the increase of nches consequent on its sojourn there 
caused luxury effeminacy, and a corruption of manners which 
almost changed the men into women so enslaved and delicate did 
they become in this prosperity Now that it is in the north, 
they have become firmer, more active and more regular Natu 
ralists and astrologers are equally mistaken when they judge of 
the character genius inclinations, and customs of men accordu g 
to climate and the stars My Tartars are Tartars, as regards 
manner of life, as much in the southern provinces as in the 
north, and people from the south retain their habits when they 
come to the north The hi tory of each province exhibits savants, 
literary men, arts t* warrior*-, and moiMters alike Man is man 
everywhere, and there is often as much difference between the 
people in one town as between those in provinces distant from 
each other Leou chi has truly said, "No cbmate tames the 

tiger, or gives courage to the rabbit ’ ... 

Winds —The proverb says that the wind which blows is the 
same a hundred leagues away, but the rain which falls u not 
the same ten leagues off Why should this be? One can only 
reason on facts after knowing them, and I know that die state 
ment respecting the wind is not always correct, for there have 
been different winds at the same time in the provinces of Pechili 
and Shantung, which adjoin each other It stems to me that 
winds depend on the nature of a country One writer says that 
they depend on the motions of the stare, and that therefore they 
nevtt ccAfe, although at one time they may be more violent then 
at another, according as they are more or less impelled towmds 
the earth Moreover, the change in the direction of the wad 
comes from the same cause The air being confined between 
theekrth and the higher spheres, escapes where it can, end 
possibly the difference between a high and a low wind may be 
explained in this way Another ancient writer says that the 
quarter from which the winds come depends on the season, and 
dust they pesa directly from one cardinal point to another AU 
* king a sort of dutewwr mad* 6t flss* or stone 
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attar Winds m temporary and accidental 1 have paid patthm- 
lor Attention to this matter, and 1 find the usual wind in Peking 
hr from the south-west, and that other winds do not continue for 
ady length of ftme. From the Y-king it appears that was the 
wane hi the most ancient times. It is a fact, attested by the 
dtUy record of our observatory here, that the wind does not 
remain long In any of the four cardinal points, as asserted by 
Ihe writer above mentioned. Whatever be the causes of the 
different directions of the wind, it is certain that there are local 
and temporary, as well as general and universal ones. These 
can only be discovered by a multitude of observations. Again, 
why hit that when the wind blows, ice melts first at the water’s 
edge, unless it be that the wind has penetrated the water 7 A 
more singular fact still il that there are some winds which are 
only felt in deep Water. The history of the Yuen dynasty 
affirms that people bathing have become icy cold from a wind 
Of which they have become suddenly sensible. 

Thermal Springs. —Nothing is truer than that mineral waters 
are very efficacious in curing several maladies. They are better 
for those past forty years of age than for younger persons. Hot 
baths enfeeble and exhaust the latter, because, the blood still 
possessing all its force, they cause fermentation and perspiration, 
whieh disorder and injure the constitution. At a more advanced 
age, on the other hand, ttrey revivify the blood and clear the 
hones, nerves, and tissaes of the body from the impurities which 
years bring in their train. Baths should not be taken for some 
lime after eating, and one should be careful of exposure to the 
air after them. 1 mention this because everything affecting the 
health of mankind interests me. It is clear that the heat, smell, 
taste, and medicinal virtues of thermal springs are the effects of 
a mixture of foreign substances in the water. But whst are these 
substances? In what quantity and proportion are they present? 
This has not been sufficiently examined. Whenever 1 meet a 
mineral spring on my journey I examihe it by means of an 
alembic, and by the alnm, sulphur, or metal found there I know 
its properties. In this respect we must not follow the ancients. 
They decided superficially by the taste, smell, dr eolour. I wish 
fhese waters were studied better, as then it would be known what 
diseases they were best suited to cure. 

We have not space to give any more of the Emperor's 
observations. Those translated above are sufficient to 
show his love of knowledge, and his desire to benefit his 
subjects by utilising the results of research. Some of his 
remarks are almost epigrammatic, and with a few of them 
we will bring this article to a close. 

"Lying Is the first resource of ignorance ; bnt what shall we 
do when we do not know the truth ? Be silent." 

" I love to admire the manner in which nature confounds our 
ideas of the greatness of human industry, and baffles all the re¬ 
sources of our penetration. How difficult it is to admire worthily I 
Is not a small inject, a blade of gra**, more worthy of our 
admiration than any production of human hands?" 

“We spoil children by our puerile cares for their health. 
We have, alas! too many wants; why should we increase 
them ? ” 

" Haven provides for the wants of men according to the 
places in which they live.*’ 

"I prefer to procure a new species of fruit or of grain for my 
subjects than to build a hundred porcelain towers.” 1 

11 Every one desires health and loves life, but no one practises 
temperance and frugality. They invent pleasant remedies which 
they imagine will cause them to digest. Eat little, and you will 
digest much," 

u I attribute my good health to the fact that I drink nothing 
but water, which I distil myself.” * 


ON THE EVOLUTION OF ANTLERS IN THE 
RUMINANTS 

'FHE development of antlers in the Ruminants to which 
1 Sir John Lubbock alluded in his address to the 
British Association at York, confirms the truth of the 
doctrine of evolution in so clear a way that it is well 


. T ot i description of the celebrated porcelain tewar of Nesting, u» 
WttlWs '• Middle Kingdom, w vol 1. * £7 It elnuid be added that tide 
n weathmb k work waii defrayed during the occupation of the pity by the 
Tafrfags, and u may be said of It now, rtfamjUw&Ml ruitim. 

absence of any systefc of drainage in Cfainesr dtles should be 
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worthy of being laid before the leaders of NatUM, 
although I have already brought it in part before the 
Geological Society in 1877 ( Quart,, Joum, Geol. Sat. 
xxxiv, 419), and published it In outline three years laser, 
in my work on “ Early Man in Britain, and His Ptace In 
the Tertiary Period '* The results of an inquiry to which 
I was led by a systematic study, extending over several 
years, of the more important collections of fossil mam* 
malia in Britain, France, and Italy, may be summed up 
as follows 

In the Middle Stage of the Meiocenethe cervine antler 
consists merely of a simple forked crown (Cervus dkrth 
ceres), which increases in size in the Upper Meiocene, 
although it still remains small and erect, Kke that of the 
roe. In Cervus Matkeroni it measures 11*4 inches, and 
throws off not more than four tynes, all small (Fig. 1). 

The deer living in Auvergne in the succeeding or 
Pleiocene age present us with another stage in the history 
of antler development. There for the first time we see 
antlers of the axis and Rusa type larger and longer and 
more branching than any antlers were before, and pos¬ 
sessing three or more well-developed tynes (Figs. 2, 3,4, 5). 

Deer of this type abounded in Pleiocene Europe, and I 
have examined their remains from the Red Crag of Nor¬ 
wich and of Suffolk, from various localities in Middle and 
Southern France, from Italy, and even from the little 
Island of Capri. They belong to the Oriental division of 
the Cervida, and their presence in Europe confirms the 
evidence of the flora brought forward by the Count de 
Saporta, that the Pleiocene climate of Middle Europe 
was warm. They have probably disappeared from Europe 
In consequence of the lowering of the temperature in the 
Pleistocene Age, while their descendants have found a 
congenial home in the warmer regions of Eastern Asia. 

In the latest stage of the Pleiocene—the Upper Pleiocene 
of the Val d’ Arno—the Cervus dicramos of Nesti (Fig. 6) 
presents us with antlers much smaller than those of the 
Irish elk, but so complicated as almost to defy descrip¬ 
tion. This animal survived into the succeeding age, and 
is found in the pre-glacial forest bed of Norfolk, being 
described by Dr. Falconer under the name of Sedgwick's 
Deer (C. Sedgwickii). 

The Irish elk, moose, stag, reindeer, and fallow deer 
appear in Europe in the Pleistocene age, all with highly 
complicated antlers in the adult, and the first possessing 
the largest antlers as yet known. Of these the Irish elk 
disappeared in the Prehistoric age after having lived in 
countless herds in Ireland, while the rest have lived on 
into our own times in Euro-Asia, and, with the exception 
of the last, also in North America. 

From this survey it is obvious that the cervine antlers 
have increased in size and complexity from the Mid- 
Meiocene to the Pleiostocene age, and that their suc¬ 
cessive changes are analogous to those which are observed 
in the development of antlers in the living deer, which 
begin with a simple point and increase in number of 
tynes till their limit of growth be reached. In other 
words, the development of antlers indicated at successive 
and widely separated pages of the geological record b 
the same as that observed in the history of a single living 
species. It is also obvious that the progressive diminution 
of size and complexity in the antlers from the present 
time back into the early Tertiary age shows that we ace 
approaching the zero of antler-development in the Mid- 
Meiocene agp. I have been unable to meet with a trace 
of any antler-bearing ruminant in the Lower Meiocenee 
either of Europe or of the United States. 

Nor are we left without direct evidence on this point. 
The discoveries in the Mid-Meiocene shale of Sansan In 
the South of France, published by Prof. Ed. Lartet In 
1839 and 18c 1, and those made in New Mexico* Colorado, 
and Nebraska, and published by Prof. Cope In 1874- 
1877, present us with a series of antlers in which 
die bur r is conspicuous by its absence. Still man 
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recently, in 1878, similar specimens ( Procervutus) have was covered, as in the giraffe, and on young growing 
been described by Prof. Gaudry (** Les Enchainements,* antlers, with skin. 

p. 87) from the Mid-Metocene strata of Thenay in the In some, however, of Prof. Cope's specimens a well- 
valley of the Loire la all these cases the bony pro- marked barr is to be seen on some of the tynes (The 
lengation of the frontals—for antler it can hardly be United States Geogr. Survey, Part 11 . vol. iy. Falseonto- 
tenned—is small, erect, and variously branched, is per- logy, PL lxxx, 3^, 4a), due perhaps to an acc i de n tal stxip- 
siatent through life, and probably, as Prof. Cope suggests, ping of the velvet, and consequent inflammation, resulting 
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Flo. i.-Cww Mathtrom, Gtrv.. Uppar Meiocent, M»nt Ldbtron (I) Fig. C. ptrrUH, Cr. and Job^ Upper PUiocano, Mont Poricr fl). FtC. j.— 
C. utiodortntii, Cr. and Jab., Upper Pktoctne, Mont Perrier (J). Fig. 4.—C. Cr. and Job., Upper Plmocene, Mom Perrier (IX 

Fio. 5 .—C. pardmtHtis, Cr. and Job., Upper Pleiocene, Mont Perrier (i). 

in the death of the bony tissue above it. We may there- with the Dicroceros type. The two phases of antler de- 
fore conclude that this singular Procervulus type was the velopment in the Mid-Meiocene age in Europe, and pro- 
starting-point of the antlered Ruminants both In the Old bably at the same age in North America, are represented 
and the New Worlds. In both, moreover, it is associated by living deer, first by the transient condition of the 



Kjo. C.—C. iikrantw, N«ti, Val d* Artio(^). 


young antler in the velvet, and secondly by the second antlers palmated in front) instead of behind the beam, m 
antler hi moat species, and by the simple-forked upright in the norroal living species, from which I defined it under 
antler of the adult montjac. the dame of C. Brewni, after its discoverer at Clacton hi 

The antlers also of the adult fallow deer (C. dama) present Essex. It occurs also in the gravels of the Thames 
variations which can, in my opinion, only be accounted for Valley at Acton. Sir Victor Brooke has pointed out that 
by the doctrine of evolution. The ancestral form appears tofoe three or four specimens out of the vast number of 
In the Pleistocene age hi Britain, and to characterised by antlers of the living form which be has examined possess 
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exactly the same character. Its appearance in the living engineering schools of Italy (Turin, Milan, Padua, Bo- 
form may be explained by the hypothesis qf a reversion logna, Pisa, Naples, Palermo). They then go for two 
similar to that by which from time to time a horse is years to a foreign mining school (Berlin, Freiberg 
born with three toes, due to its descent from a three-toed London, or Paris). Those engineers who are to serve 
ancestor. W. Boyd Dawkins on the Geological Survey Staff receive additional in- 

_,___ struction for this purpose. Till now this extra train- 

'THE GEOLOGICAL SURVEY OF ITALY .MSS 

A MONGST the numerous signs of renewed life which Survey as in a certain sense related to our own. Of the 
characterise United Italy, the rapid spread of scien- officers thus trained tn England we may mention M. 

tific research must take important rank. In its old homes Anselmo, L. Baldacci, L. Mazzetti, R. Travagiia, De 

at the world-famous universities, science, not often entirely Ferrari, and E. Cortese ; to the last named of these we 
neglected, is now once more largely cultivated. New are indebted for much information here given. 

Museums are springing up in many of the more important The basis of every geological survey must be a good 
towns, and old ones are everywhere remodelled and topographical map. The Austrians published a map of a 
enlarged. great part of Italy on the scale of i: 75,000; this however 

Geology has its full share in this scientific revival, as a is not satisfactory. An entirely new topographical survey 
glance at the annual volumes of the Geological Record is now in progress; commenced in Sicily in 1862, it is 
will show. The establishment of the Geological Society gradually advancing to the north. The general map of 
of Italy, to which we referred a fortnight back, will do Italy is on the scale of 1: 50,000, with contour lines at 
much to encourage the study of this science. every 10 metres. The more important mineral districts 

TheGeological Survey of Italy was established in the year are published on the scale of 1:25,000, with contour 
1868; since that date it has gradually developed, and has lines at every 5 metres; a very beautiful map of Rome 
now accomplished some very important work. The Survey and the surrounding country is now published on the 

is at present a branch of the Corps of Mining Engineers, larger scale, as also are Sicily and parts of the N.W. 

but we speak of the service in the phrase best known in Apennines. There is a smaller map, on the scale of 
England for similar organisations. Since 1870 twelve 1 : 100,000, with contours at every 50 metres, 
volumes of the Bollettino del Ro. Comitato Geologico have The small sum voted annually by the Italian Parliament 
been published. These contain memoirs of various dis- has hitherto been spent in surveying only, and none of 
tricts, often well illustrated, by members of the Survey or the maps have yet been published. They were however 
by other workers whose essays are considered to be worth all exhibited at the Geological Congress at Bologna. It 
publishing at the public expense. Probably many me- is expected that a larger grant will now be made, and the 
moirs of the latter class will in future find their way into Survey be placed on a more satisfactory footing. The 
the Geological Society’s volume, and the Bollettino be Central Survey office at Rome, hitherto lodged in the 
more purely official. Piazza S. Pietro in Vincoli, will shortly be transferred to 

The organisation of the Survey is somewhat peculiar, the handsome buildings lately erected for the Ministry of 
and exhibits an amount of divided responsibility which Agriculture. Industry, and Commerce, 
can hardly conduce to its success. The service is partly The whole of the Island of Sicily has been geologically 
under the control of a committee of eleven members and surveyed on the largest scale. This district is of com- 
a secretary. Of this committee Prof. J. Meneghini of mercial importance from its great yield of sulphur, 
Pisa is president. Seven of the members are nominated amounting to 250,000 tons per year. The entire map of 
by the King, chiefly from amongst the professors at the Sicily on the scale of 1 : 50,000 was exhibited at Bologna; 
universities. These give their services gratuitously, only this is a very beautiful work, and will be of great service to 
the actual travelling expenses being paid by the Govern- all students of that most interesting region. The Apennines 
ment. The remainder are official members, and some of north of Pisa are also surveyed on the scale of 1: 25,000. 
them are in other ways connected with the Survey. This district is of great importance from the marble 

Each member of the committee has a certain amount quarries of Carrara, Massa, See., the yield of which is 
of influence in the control of the Survey within his own 150,000 tons per year. Great uncertainty has long been 
district; he is supposed to be consulted upon all ques- felt as to the geological age of the Carrara marble; it 
tiops relating to classification, naming of fossils, &c.,but the contains no fossils, and its exact relation to adjacent for* 
surveyors are really responsible to the official chief of the mations has hitherto been doubtful. It has at various 
Survey, M. G. Giordano. Three members of the Scien- times been referred to many different geological horizons; 
tific Committee take the chief share in the direction, but now the geological surveyors seem definitely to have 
These are Prof. J. Meneghini for Tuscany and Rome; fixed its position in the Trias. The mineral districts of 
Prof. G. Cemmellaro of Palermo for Sicily; and Prof. J. Sardinia and the Campagna of Rome have also been 
Capellini of Bologna, whose advice and assistance is surveyed on the scale of 1: 25,000. 
always freely at the disposal of the Survey. This dual The complete geological survey of a country is a work 
government might have been desirable in the early of some time, and many years must elapse before that of 
stages of the Survey; but now that Italian geology has Italy is finished and its maps published. In the mean- 
made such progress, the staff so well trained, and the work time the Survey has done a most useful work in preparing 
so far advanced, it will probably be desirable to re- a general geological map of Italy on the scale of 1:500,00a 
organise the Survey upon its own basis, giving the sole For this purpose all previously published information has 
responsibility to its own official chief. been utilised; the geological notices scattered through 

The surveying staff is part of the Corps of Inspectors various scientific journals, Italian and foreign, have been 
of Mines (Ingegneri delle Miniere), the Chief Inspector of collected and arranged by M. Giordano and his colleagues, 
which is also the Chief of the Survey. Italy is divided The numerous blanks have been filled up by special re- 
into eight mineral districts—Turin, Milan, Vicenza. Flo- searches; and the result is a valuable ana beautiful map, 
rence, Ancona, Naples, Caltanissetta, Iglesias (Sardinia), which will shortly be published. It was desired to issue 
The Inspectors of Mines have duties very similar to those a reduction of this on the scale of 1:1,000,000, but as no 
of officer* holding a like Position in England. They visit topographical map on this scale exists, a French map 
and report upon mines in cases of accidents, and when was adopted, engraved, on the scale of 1: i,in,m (or 
any important changes take place in the working of the 1 decim. to a -degree). This map was corrected when 
mines they may be called on for advice* The engineers necessary, and was published in time for the meeting of 
an chosen from students trained in one of the seven the Congress at Bologna. The map is issued in two 
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editions, one with hill-shading and 'one without. The 
only general map previously published was that of Col- 
legno, in 1846, on the scale of 1: 2,000,000. A glance at 
the two maps will show the immense advance which has 
been made in our knowledge of Italian geology since 
that date. 

The map in question is coloured in accordance with 
the scheme recommended by the Italian Map Committee 
of the International Geological Congress. The Italian 
committee (like the English) prefer to retain some shades 
of red for the Trias. The Congress however, chiefly 
influenced by the wishes of Germany, proposes to colour 
this violet, as the natural base of the Secondary series ; 
the Jurassic beds being coloured blue. The Italian Survey 
is desirous of adopting for its future maps the scheme of 
colouring upon which the Congress may decide. The 
Indian Survey also, being now about to publish a con¬ 
nected series of maps, wishes, if possible, to do the same. 

We have little doubt that the geological map of Europe, 
now being prepared by the Map Committee of the Con¬ 
gress, will be so drawn up and coloured as to form a 
scheme of colours which can, with only small modifica¬ 
tions, be adopted by all. W. Topley 

NOTES 

A committee has been formed at Reggio (Emilia) to collect 
fands for establishing a fitting monument to the memory of 
the Padre Secchi, in the form of a fine refractor, of which 
the objective is to have 70 centimetres diameter. Reggio thus 
follows the example of Arcctri, where a fitting scientific monument 
has been erected to the memory of Galileo. 

The Honorary Degree of LL.D. has been conferred by the 
University of Cambridge on Thomas Sterry Hunt, F.R.S. 

M. Coch&ry intends to spend the surplus of the Electrical 
Exhibition, which is said to exceed 16,000/., in establishing a 
research laboratory for electricity. 

M. Paul Bert, the new French Minister for Public Instruc¬ 
tion, is said to be a candidate, in the section of Medicine, to fill 
the place vacated In the Academy of Sciences by the recent 
death of Dr. Bouillaud. 

IT is painful to have so often to animadvert on what must look 
like parsimonious treatment of science on the part of our Go¬ 
vernment. Its almost contemptuous treatment of the Electrical 
Exhibition and of the British Commissioners has called forth 
the strongest criticism; and under our Geographical Notes 
to-day will be found another instance of a similar kind. Lord 
Aberdiure, who, as president of the Geographical Society, went 
to the recent Venice Congress as commissioner of that body, 
referred “to the miserable show made by this country at the 
Exhibition, which was solely due to the parsimony of the 
Treasury, who did not even pay the travelling expenses of the 
British Commissioners, and merely sent 100A to the Vice-Consul 
at Venice for petty disbursement," Of course our Government 
had no intention of insulting the Congress and the Geographical 
Society] but such treatment of an International Congress on the 
subject in which this country is so practically Interested, must seem 
strange to good-mannered foreigners. Our Government ought 
really to consider earnestly their position to such enterprises as 
those referred to; it is too late in the day for even England to 
despise anything that tends to the promotioR.of science. 

A brilliant fttt was given at Berlin on the evening of 
November 19 in honour of Prof, Virchow, in the Hall of the 
Rathhaus, which was handsomely decorated for the occasion. 
About 1000 persons were present, chiefly belonging to the sden- 
tifio and medical world. Prof. Bastian presided, and after 
caUlag for cheers for the Emperor, he presented the title deeds 
of the Virchow Institute for promoting anthropologies} studies, 
o«QMding to Prof. Virchow's own directions, and for which.a 


sum of 70,000 marks has been collected from the various conn” 
tries of Europe. Speeches were then mode by the leaders of 
the thirty deputations present, which included representatives of 
the medical faculties of Aberdeen, Basle, and Charkoff, and the 
medical societies of St. Petersburg, Vilna, &e. Finally, a 
deputation from Schivelbein, in Pomerania, Prof. Virchow’s 
native town, presented congratulations to the Professor, who 
returned thanks with great emotion. A supper followed, and 
the guests did not separate till a late hour. 

The death is announced, at the age of eighty-three years, of 
M. Camille Sdbastien Nacbet, the founder of the well-known 
firm of Nachet et Fils, opticians. Tans. M. Nachct, during his- 
long career, did much for the improvement of the manufacture 
of lenses, and especially of microscopes. 

We regret to announce the death of Dr. Karl Peters, Professor 
of Mineralogy and Geology at Graz University, and author of 
numerous scientific papers, who died at Graz on the 7th inst.» 
aged fifty-seven years. The death is also announced of Dr. Kar* 
Fortlagc, Professor of Philosophy at Jena University, at Jena on 
November 8, aged seventy-five. 

The Paris Municipal Commission has resolved to illuminate 
successively the Council Hall with five different electric lights, to 
determine the price of each, and make a choice amongst them- 
These five have been selected out of all the systems exhibited. 
The Swan and Brush systems are two of those selected for the 
competition. Electricity will be also used for moving an elevator 
■of the kind exhibited by Mr. Mnirhead, and a press for printing 
the papers used by the Council. 

Earthquakes have been rather prevalent an the Continent 
during the past week. Between five and six o’clock on the 
morning of the 16th three shocks were felt in Switzerland. 
Two were of some violence at Mendrisio, in the canton of 
Tessin, and one less severe in Berne and the Bernese Oberland. 
On the same morning, at seventeen minutes past five, a slight 
earthquake shock was felt at Naples, lasting three seconds. Its 
direction was south-east. At dawn a shock was felt at Coaenza. 
Two shocks were also felt throughout the province of Catanxaro 
at six o’clock in the morning. On the 18th at five a.m. several 
smart shocks were felt over the greater part of Eastern Switzer¬ 
land. The centre of the disturbance seems to have been in the 
canton of Zurich and the Oberland of St. Gall, where the oscil¬ 
lations were very marked and frequently repeated. Shocks were 
also felt on the Friday night along the Valley of the Lower 
Rhine, at Coblentz, Bonn, Cologne, Aachen, Elberfeld, Bar¬ 
men, Crefeld, Essen, Dtisseldorf, and Duisburg, a distance of 
over 100 miles. There were two violent vertical shocks lasting 
five seconds, then wave-like tremors in the direction of north¬ 
west to south-east. 

Our Vienna Correspondent writes that shocks of earth¬ 
quake occurred at Izentes and at Izarvas (Hungary) on 
October 38, at 4 a.m. On November 5 shocks were expe¬ 
rienced at different places in Carinthia, viz. at Klagenfurth a 
perpendicular shock was felt at 9.37! a.m.} it was followed 
by slight undulatory movements in the direction west-east, 
lasting four seconds. At Moosberg and Patermon several shocks 
were felt at 9.45 a.m.; direction, south-west to north-east. The 
shock was also felt at Villach at 9.40 a.m.; direction, south- 
north ] at Ober-Vellach at 9.40 a.m., south-north. At Emiind 
four shocks occurred; the first, at I&5 a,m„ being ao severe a» 
to '- yj** people to rush out of their bouses in fright, chimneys 
were thrown dowfi and the walls of some houses damaged; 
duration, four seconds; direction, north-south. At Spttal (on 
the Drou) also four shocks were felt; duration, nine seconds; 
direction, from east-west. From Sachsenbwg and Reiehenan 
also the occurrence of shocks is reported at 9.30 a.m. at the 
former, and 9.45 a.m. at the latter {flaaa t the movements lasted 
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.from four to five seconds ; direction, north-east to south-west. 
The centre of the earthquake mentioned above seems to have been 
in the neighbourhood of the Millst&dt Alp. At the same time 
earthquake-shocks were felt at Stuben, Langen, Pohtnen, Flirsch 
in Vorarlberg, and at Murau and Obdach in Styria. In Switzer¬ 
land shocks of earthquake occurred on November 14, at 3,35 
a.m., at Villeneuve, Rivaz, Bouveret, and between five and six 
o'clock In the morning at Seewen, Berne and its environs. 

A CORRESPONDENT of the Swiss Band, writing from Vevey, 
says that on the morning of the 14th a large meteoric stone, 
which seemed to come from a point in the Hautler directly over 
the mountains on the Savoyard side of the Laate, fell with a 
tremendous report in the maikct-place of Vevey, It was suffi¬ 
ciently large to have crushed any house upon which it might 
have chanced to alight. 

DR. T. S. Cobbold exhibited (at the Linnean Society’s 
meeting, November 5) under the microscope about a hundred 
eggs of BHkania hamatobia, They were .taken from a gentle¬ 
man who bad just arrived from Egypt, and who was the victim 
of heematuria, supposed to have been contracted .during a shooting 
expedition. By adding water nearly all the eggs were hatched 
during the meeting of the Society, and a rare opportunity was 
thus afforded of witnessing the behaviour of the newly-born 
ciliated animalcule*. 

The first step in the construction of a line of telegraph in 
China has been taken. On September 19 the line between 
Shanghai and Chinkiang on the Yang-tsze River was opened, and 
congratulatory telegrams exchanged between the authorities in 
the two places. The remainder of the line to Peking was ex¬ 
pected to be completed within two months after that date. The 
cable, about two miles in length, was successfully laid across the 
Yang-tsze, and the line on the north of the river Is now being 
rapidly pushed forward, following the line of the Grand Canal. 
Several other short cables will have to be laid across the larger 
creeks before the work is completed. With the exception of 
a line a few miles in length, between Woosung and Shang¬ 
hai, which is the property of the Great Northern Telegraph 
Company, this is the first telegraph line laid in the Chinese 
Empire. When popular prejudice is once overcome, the extent 
to which telegraphs may be employed in China is incalculable. 

IT is stated that the Chinese Government have taken measures 
for the immediate removal of the bar at the mouth of the 
Shanghai River, which has so long been a serious obstruction to 
navigation. At certain states of the tide ocean-gsing steamers 
are forced to remain in an exposed situation outside this bar, and 
•II the efforts of the Foreign Minister* and mercantile communi¬ 
ties to obtain its removal have been hitherto ineffectual. This 
Is another example of the change which is coming over the 
Chinese counsels. Apropos of this we may mention that the 
ninth vessel constructed by the Chinese has just been launched 
at the Xiangnan Arsenal. It is a screw steamer of about four 
hundred tons, and is intended for the repression of smuggling 
end piracy. The vessels already built at the Arsenal are two 
frigates, four gunboats; a sailing ship, and an ironclad, 

AMONG the numerous publications of the Imperial Maritime 
Customs of China, none are of more general interest than the 
half-yearly reports of the Customs medical officers. They deal, 
at might be expected, with various forms of disease among 
foreigners in China. The twenty-first number has recently been 
pnbtbbcd. The writers ere scattered ell over the vast empire of 
China, from Newchwang in Manchuria to Canton, at various 
stations on the Yangtsse, and in Formosa. The latest issue 
«ont«b». papers on FUaria sanguinis komistis fa Southern 
Pbnnosa, on Tritkmia spiralis in Chinese pork, end on akin 
Aftato*. This last U especially important, as one of the prin¬ 
cipal objections to Mongol immigration Is the quantity of diseaee 


which follows. The Hawaiian Archipelago is said to suffer 
severely from diseases such as leprosy, small-pox, syphilis, 
measles, Ac., which are all foreign to the islands, and have been 
introduced wholly by the immigrants. These papers certaialy 
deserve more attention than they seem as yet to have received in 
this country. 

The disordered condition of the domestic affairs of Turkey 
has not prevented the Government finding leisure for the reform 
of its system of weights and measures. The new system which 
will replace the old clumsy method of computation will come 
into force on March 1 next, old style. It is strictly metrical, 
and applies to measures of length, square measure, and capacity. 
The measure of length will be based upon the archine, which la 
exactly equal to the French metre. 

In sinking for a stand-pipe for boring operations, the Coltniti 
and India states, the Kilcunda (Victoria) coal prospecting party 
found the skeleton of a kangaroo at a depth of 28 feet. In¬ 
structions were given by the Mining Department to preserve the 
entire skeleton, and the jawbone was sent to Prof. M'Coy, who 
states that it belongs to a new species of an extinct genus of kan¬ 
garoo, and indicates that the deposit which was found is of 
the pliocene tertiary age. The Professor says the discovery is 
a very interesting one, and will form a valuable addition to 
the public collection. 

On October 10 a fine fata morgana was observed at Riigenwalde 
(Pomerania). During the afternoon of that day a northern village 
with snow-covered roofs, from which icicles were hanging, was 
seen for about an hour. Human forms are also said to have 
been distinctly recognised. It is believed that Ncxti, on the 
Island of Bornholm, was the village reflected. 

At the last meeting of the Linnean Society Mr. Frank Crisp 
was elected treasurer, and Sir John Kirk a member of the 
Council, to fill vacancies caused by the death of the late Mr. F. 
Currey. 

The great lava flow from the Mauna Loa (Hawaii), which 
lasted no less than nine months has at last stopped. It began 
on November 5, 1880, and until August 31 lost the lava had run 
a distance of 96 kilometres, from the summit of the volcano 
(which measures 14,000 feet in altitude) down the eastern slope, 
almost as far as the sea-coast. The town of Hilo wax in the 
most threatening danger of being destroyed. Fortunately the force 
of the eruption was exhausted and the flow of lava stopped 
within a few thousand yards from the town. This eruption waa 
the most colossal one ever recorded in Hawaii, 

The report of the Indian Commissioners shows the present 
number of Indians in the whole country, exclusive of Alaska, to 
be 261,912, all of whom, except 15,416, are more or len in 
charge of agents of the Government. 

Thk Conservatoire des Arts et Metiers of Paris has been 
removed from the Department of Trade and the Colonies and 
transferred to the Ministry of Fine Arts. The reason of 
this change is obviously the intention of developing technical 
education among French working men. 

The flashing system of telegraphy has been so successful in 
Tunis that the insurgent Arabs are powerless to stop regular 
correspondence between the several corps of the French army. 
The same system is used in Oran, province Algeria, In the 
pursuit of Bou Amena. 

The Journal of the North China branch of the Royal Asiatic 
Society for 1880 contains a long paper by Dr. Bretschnefder, o 
the Russian Legation at Peking, on Early European Re ee a rch ea 
Into the Flora and Fauna of China, and one by Dr, BuahnQ, of 
the British Legation, on (he Coins V the Promt Ctflaesr 
Dynasty. 
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An interesting cave has recently been discovered in the Bela 
Line Alps, which form the north-eastern part of the Tatra Moun¬ 
tains. From the Kotlin valley the cave can be reached in about 
an hour. During August and September last the inhabitants of 
Bela thoroughly investigated the cave. The entrance is formed 
by a shaft about flfteen metres long and only one metre aide. 
After having passed this torches mu«t be lighted. The cave 
contains fine white stalactites and stalagmites, large subterranean 
lakes and ponds, which obtained for it the name of “ Sechuhle" 
(lake cave). A number of bones of prehistoric animals were found, 
it appears however that the cave was known to the neighbouring 
inhabitants about the years 1713 and 1731, and was then for¬ 
gotten. German names with these figures underneath were in 
one part found scratched upon the rock. 

On September 1 an Aeronautical Society was founded at Berlin 
under the presidency of Dr. Wilhelm Angerstein. The new 
Society grows rapidly, and it is the intention of the Committee 
to hold an aeronautical exhibition next year. 

The additions to the Zoological Society’s Gardens during the 
past week include a Moustache Monkey {Ctrtoftihetus ctphus 4 ) 
from West Africa, presented by Mr. 1’rank G. S. I.n>e; a 
Bounet Monkey (Macacus radiatus ? ) from India, presented by 
the Rev, K. H. Manley ; two Herring Gulls ( Lartts argeutatm), 
European, presented by Mrs. Greaves ; two Chilian Sea Eagles 
(Geranoar/us tnetanolums) from South America, a Red-breasted 
Merganser (Afergus serrator), a Guillemot (Una ini/e), a far- 
tailed Godwit ( Linuses taJ>ponua), British, purchased. 


GEOGRAPHICAL NOTES ■ 

On Monday week Lord Aberdare opened the fiftv-Fecond 
session of the Geographical Society with a brief addres«, in 
which he dealt first with the expedition of Dr. Matttucci and 
I.ieut. Massari across Africa. He next referred to the geogra¬ 
phical papers read at the York meeting of the British Associa¬ 
tion, and afterwards dwelt at some length on the International 
Geographical Congress at Venice. According to Lord Aber¬ 
dare”* view it is a great mistake to mix up exhibitions with tlie-e 
congresses, as, owing to international jealousies, it becomes nices- 
sary to withdraw the best men from the sections of the congress 
to serve on the juries of the exhibition. Lord Aberdare re¬ 
ferred particularly to the miserable show made by this country 
in the Exhibition, which was solely due to the parsimony of the 
Treasury, who did not even pay the travelling expenses of the 
British Commissioners, and merely sent ico/. to the Vice-Consul 
at Venice for petty disbursements! The latter part of the 
address was chiefly devoted to the Arctic expeditions of the 
Jeannette and the Etra, and we are glad to notice that so much 
confidence is felt regarding the safety of Mr. Leigh Smith’s 
party. Mr. F. A. A. Simons afterwards read a paper of con¬ 
siderable geographical interest on the Sierra Nevada dc Santa 
Marta and its watershed, and he certainly has throw n much light 
on this almost unknown region, 1 e. in the north-west corner of 
South America. The water-system, which Mr. Simons was at 
much pains to explain dearly, consists of the Kin Cesar, w ith its 
affluent!, the Rio Kancheria and others falling into the Caribbean 
Sea, and the two large riven which form the Grand Cierraga. 
Mr. Simons, who haa spent some three and a half years in the 
aountry in natural history researches, has already contributed to 
the Geographical Society's Proceedings a paper on the topo¬ 
graphy or tne Sierra Nevada, so that itt geography can now be 
weU understood through his labours. 

Some further details of the interesting discoveries made by 
the search ship Rodgers In and about Wrangel Land are given in 
the Times. It appears that the Rodgers, after leaving Sb Law¬ 
rence Bay, passed through Behring Straits, and effected a landing 
or Herald Island on August 24. Having left reeords of her 
visit there, the steamed for Wrangel Land, which she reached 
on the evening of August 26. Finding a safe harbour, she de¬ 
spatched parties to the castem and western coasts in search of 
Curbs'or traces of (be Jeannette, Capt. Berry, who commanded 
the land pasty, reached a mountain 3500 feet high, from whleh 
he saw open.water around the island everywhere, except between 


the west and soeth-routh-wcat, where a high mountain seemed 
to terminate the land. Master II. S. Waring went round the 
eastern coast and northern side, and being blocked by ice had to 
return by land to the ship. Ensign Hunt went by the western 
coast and reached the ice which had blocked Waring, and found 
it imjienetrable. He had passed to the northern side, and could 
see Waring’* position, so that the entire island had thus been 
skitted. No traces of the Jeannette were found. The New 
York Iltrald corropondent says that he was “surprised to see 
the ice moving constantly to the westward along the shore, where, 
according to a l atural supposition, the wind would blow it off. 
Sometimes when he went to bed he would see the pack ice filling 
the sea as for as the eye could reach, r and the next morning when 
ha went on deck he Mould behold a vast expmse of open 
water.” Wrangel Land is now said to be about sixty miles 
long, ar.d there is a current at the northern end of it nwning to 
the north-west, at the rate of about six knots an hour. At the 
south-east of the bland the ice was observed to be driftingiu a 
northerly direction, at the rate of about two miles a day. From 
all this it is inferred that the Jeann-tte, which was last seen in 
September, 1879, steaming towards Wrangel Land, did not 
reach that island, and that either she was caught in the pack, 
and is being carried by the current In a northerly direction, at 
about the 172nd meridian, or that, finding the sea open, as the 
Rodger: did, she has been induced to leave the buna, and hat 
taken advantage of open leads through the ice, and bos sailed 
northvi arils into unknown space. Efforts arc stiU being made 
to search for her or her crew if they have abandoned their ship. 
The Rutgers will winter at St. Lawrence Bay off Kotzebue 
Sound, on the Alaska coast, and will in the spring make further 
search. The American observation party have reached Point 
Barrow, where they will winter, and where they will have 
opportunity of searching among the wreckage, which is so often 
washed on that shore, tor any records of the missing ship. 

I.ieut. A. Hovgaaro, who was on Prof. Nordenskjold’s 
staff in the memorable Vega expedition, is trying to start an 
expedition in search of the Jeannette. Ilovgaard thinks of 
sailing in the same track which was jursued by the Vega , , in 
order to prove that the Kara Sea is perfectly navigable, if the 
necessary 1 recoutions arc taken. He intends to winter at Cape 
Chelyuskin, in order to make scientific and principally meteoro¬ 
logical observations. He has already received numerous contri¬ 
butions for this purpose from his Danish compatriot-.. 

Count Waldburg-Zeil has safely returned from his Arctic 
expedition, which hail for its object the establishment of a regular 
steamship service hetween Bremen and Siberia. His ship Luise 
encountered considerable difficulties; nevertheless the Count is 
of opinion that a regular service will be possible and remune¬ 
rative. The Daltmann , the second ship of the Count’s expedi¬ 
tion, was left behind at the Yenisei estuary, where it will remain 
during the winter. 

The German paper Autland publishes a letter from the 
German traveller Dr. B. Hagen, dated from Tandjong Morawa, 
to which he had returned from his excursion Into the interior of 
Sumatra. He travelled through the Northern Batta district*, 
hitherto almost entirely unknown, and then across the plateau of 
Northern Tobah as far as the great Tobah Lake. The tra¬ 
veller was well received everywhere, and only the eternal ware 
between the several villages impeded and delayed his progress. 
His collections of anthropological, ethnographical, zoological, 
and particularly of botanical specimens are very Urge. The 
fauna and flora on the Tobah Plateau, as on all tropical high 
plateaux (such as Java, and even in japan), resemble those of 
Europe. 

News from Zanzibar state that the Belgian expedition* under 
Mr. Rogers left for the Congo on October 20 last, 135 natives 
accompanying it. 

Under the Chefoo Convention, negotiated by Sir Thoms 
Wade with the Chinese authorities in 1876, It was agreed that a 
British officer could reride at Chong-king, in Ssc-chnen, on the 
"upper waters of the Yang tore. The gentleman at present sta¬ 
tioned there, Mr. E. H. Parker, of H. M.’» Consular Service 
in China, seems to have made good use of the opportunities 
thus afforded Mm of investigating this comparatively little-known 
district. Under the title of" Short Journeys in Sze-chean,” he 
has contributed to recent numbers of the diets Review an 
account of bis travels in the prorinqe,* together with observa¬ 
tions on its trade, customs, geography, Ac. 
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THE PRESSURE ERRORS OF THE 
" CHALLENGER" THERMOMETERS 1 


I. Tht Pressure'Corrections supplied to the “ Challenger” along 
with the Thermometers 

WHEN I was first asked to examine the thermometers I 

’’ judged, from the appearance and nature of the protection 
over the bulbs, that very slight corrections only would be re¬ 
quired, even for the greatest pressures to which they hail been 
exposed. But Sir Wyville Thomson told me that a correction 
of at least half a degree Fahr. had been assigned for them for 
every mile under the sea. This correction had been given him 
by Capt. Davis of the Admiralty, who had in his experiments 1 
the assistance and advice of such exceedingly able experimenters 
as the late Prof. W. Allen Miller and others. 

Hence, although it appeared to me at first sight incredible that 
any such correction should be required for thermometers with 
protected bulbs, I considered it absolutely necessary to try Capt. 
Davis’ experiments over again, under the same conditions as 
those which he had adopted in conjunction with Prof. Miller. 
My object was, of course, to find out whether I could again 
obtain these results, and, if I could obtain them, to discover 
what were die causes which led to their being so exceedingly 
different from what I should have expected. I felt assured that 
the results were much too largeand I had therefore, if 1 could 
reproduce them, to trace the various possible causes of divergence 
between the results of experiments conducted in a hydrostatic 
press and of other similar experiments made at the same pressures 
in the deep sea. 

Half-a-degree Fahrenheit per mile of depth may seem to be a 
matter of very little consequence; but when we recollect that 
some of the Challenger soundings were made at depths nearly 
approaching six miles, we find that we have sometimes to deal 
with a correction of 3* F., enough to modify seriously our 
theories of ocean circulation. For it can never be too strongly 
impressed on the student of science that there is no such thing as 
greatness or smallness in itself; what is very small relatively to 
one class of quantities may be very great relatively to another 
and different one. All the temperature differences, except near 
the surface of the sea, though important in their consequences, 
are very small relatively to differences of temperature in the 
atmosphere} but, just because they are so small, small errors in 
the determination of their values are importantthus it was 
imperative to decide whether the corrections assigned by Capt. 
Davis are necessary. 

At first sight one might think that by far the best way of con¬ 
ducting an inquiry of the kind would be to carry it out under 
circumstances nearly the same as those of the Challenger obser¬ 
vations. No doubt, if we had at hand a coal-pit or mine-shaft 
full of water, and of six miles or so in depth, we might make 
the experiments without the aid of presses, and under circum¬ 
stances far more favourable than those in which I was obliged 
to operate. The reasons for this statement will appear presently. 

■ There are great objections to making test-observations at sea. 
The Challenger observations themselves had, of course, to be 
made at sea, but to make under similar circumstances experi¬ 
ments for the purpose of determining corrections would be a 
perfectly hopeless attempt. The circumstances under which 
thermometers are let down and drawn up again at sea are ex¬ 
tremely unfavourable to accuracy of observation. I had, there¬ 
fore, to content myself with such conditions as could be procured 
fay means of hydrostatic presses. 

II. Construction of the Thermometers.—I will now say a word 
or two about the construction of the thermometers themselves; 
and I shall thus hayc an opportunity of pointing out some of the 
peculiarities of construction to which I nave traced the greater 
part of the very large effects obtained by Capt. Davis, and given 
by him as corrections which required to be made. 

The Challenger thermometers are all of the Six pattern : there 
is a highly expansible liquid in the large bulb, which projects to 
a certain extent into the narrow U-tabe. Then there is a column 
of mercury occupying the bend of the U and pvt of each stem. 
Above that, on the maximum side, there is some more of the 

* By Rot Tail Abridged by the Author from a forthcoming volume of 
the Snorts of (ho Voyarn of H.M.8. Chedknger, by permission of the 

LSPWj. E. Davb, R.N. 
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sensitive liquid ; and at the ends of the mercury column are the 
maximum and minimum indices, each containing a piece of steel, 
so that they can be set by means of an external magnet. The 
large bulb on which the temperature effects are mainly produced 
is protected by an exterior shell of glass strong enough to resist 


ference between this and the first invented form of protected 
thermometer, which (bo far as I know) was introduced by Sir 
William Thomson, 1 is simply that the bulb only is protected, the 
stem being exposed, and therefore the effects produced directly 
by compression arc due solely to the stem of the instrument: 
unless, indeed, there be a Rtrain produced on the protected bulb 
(altering its volume) by the wry-neckedness of the protecting 
shell. 

Now, as a rule, till quite recently, practical workers in glass 
supposed that no effect at all would be produced by pressure 
upon an ordinary thermometer stem, simply because the external 
diameter is so much greater than the internal; and, in fact, so 
little was the nature of the effects of hydrostatic pressure known 
to practical glass-blowers that one of Mr. Casella’s workmen 
undertook in 1869 to furnish Capt. Davis with thermometers 
whose bulbs should be so thick as to 1 ' defy compression ” / It 
will be seen presently that tuch an idea is entirely absurd- 
that, however thick is an unprotected thermometer, it will still 
have its indications altered by compression, and very nearly as 
much as a thinner one, unless that be extremely thin. So far as 
the Challttsgcr instruments are concerned, the only effect that 
can be expected to he produced directly by pressure is the 
diminution of the lure and length of the narrow tube, and the 
consequent forcing of the liquid which occupies It to fill a greater 
length in it. I made at starling a rough calculation of the 
amount of effect of this kind which was to be expected ; taking 
average data as to the compressibility and rigidity of glass. I found 
it to be a small fraction only of a degree for each ton-weight of 
pressure, except on those thermometers which had very bhort 
degree*. It was clear to me, therefore, that (unless the wry- 
neckedness already mentioned was the causel the larger part of 
Cant. Davis’ result was not due to pressure directly. 

ill. Wholly Protected Instruments . Their Defect.—F or the 
purpose of comparison with the Challenger instruments, so far 
as regards the effect on the unprotected stem, Sir Wyville 
Thomson sent me two mercury thermometers constructed after 
Sir William Thomson's device. In these instruments the whole, 
bulb and stem alike, is inclosed in a strong glass tube, nearly 
filled with alcohol. The effects of pressure on these instrument* 
were very much smaller than on the thermometers of the 
Challenger. This re-ult was so unexpected that I at first thought 
it due to defects in the new instruments. But, as will be seen 
later, it is quite consistent with the final result of my investiga¬ 
tions. It is, however, very difficult to obtain good results from 
these instruments under the circumstances in which I was work¬ 
ing, Their recording adjustment is constructed on a new plan K 
in which a little portion of mercury is detached from the rest; 
and separated from it by a small quantity of air, which does not 
move it until compressed to a definite amount. To set the index 
before an observation, the instrument has to be swung round 
somewhat sharply at arm’s length. It wax scarcely ever possible 
under these circumstances to adjust it to the temperature of the 
water in the press. The indices in the Challenger thermometer?, 
on the other band, consist each of a niece of enamel with a 
couple of hairs attached to it so as to fix itself in the tube and 
retain a record of the observation. They have also a little piece 
of needle inside, and can thus lie moved from die exterior by 
means of a horse-shoe magnet, so that the adjustment can be 
made at pleasure, and without any alteration of the temperature. 
The thermometers are plunged for some hours in die water in 
the press, and the indices are set in on instant while the instru¬ 
ment is partially lifted out for the purpose. With the other 
instruments one might spend days before be could get them 


1850). See also the paper by Parrot (1833) quoted be tow. In this a pro¬ 
tected thermometer was undoubtedly employed; but the protecting sheath 
was part of the wall of tha compression apparatus aad was not attached to 
foe thermometer itself. From a reference In foil paper I was led to consult 

quantity of water from each depth. There was n thermometer In the col¬ 
lecting apparatus, with a bulb of extra thickness 1 but no racordliK index 
wqs employed, so as to show what was Us indication under pressure. 
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introduced, except after special cooling, into the press with the 
index suitably adjusted to the temperature of the water. The 
whole difficulty might have been avoided by putting an exceed¬ 
ingly small piece of iron or steel wire above the index, to be 
acted on by a sufficiently powerful magnet. 

Thus, although these instrument* are absolutely perfect so far 
as regards immunity from pressure (and in other essential respects 
which will be mentioned later), it is not easy to work with them 
under the circumstances of this investigation. 

IV. Indwidml Peculiarities of some of the “ Challenger * 
Thermometers .— The Challenger thermometers are not all exactly 
similar to one another. §ome of them have their degrees very 
much longer than others; others have the extraordinary peculiarity 
that the degrees upon the maximum side are nearly half as long 
again as those on the minimum side, and sometimes it is the 
reverse. In one of the instruments which was occasionally used 
in the deep sea, the length of a single degree on the maximum 
side is only about three-fourths of a millimetre, and thus a reading 
to a tenth of a degree is not to be looked for. But on account 
of this unexpected peculiarity this particular instrument was of 
use, as will be teen later, in demonstrating that the effects pro¬ 
duced in the press were due partly to heating, partly to compres¬ 
sion. Several instances of useful peculiarities of a similar 
character were detected, and utilised. 

In fact, the instruments cannot be said to do more than furnish 
rough and ready means of approximating to temperatures within 
about a quarter of a degree, or in the most favourable circum¬ 
stances a tenth of a degree Fahrenheit. Had they been more 
nearly what would becalled “scientific” instruments, they might 
have altogether failed on account of the rough treatment to which 
they were necessarily subjected during u-e, Letting them down | 
into the sea presents in general no great difficulties, but when 
they have to be hauled on board again they are subject to jerks 
ana shocks, and sometimes swing through large arci at the end 
of the lead line. Such misadventures arc unavoidable at sea, 
and are excessively unfavourable to accurate results, because the 
index is necessarily not fitted so tightly in the stem that it may 
not in a few oscillations be sensibly displaced. And there is a 
defect inseparable from the use of movable indices:—viz. that the 
reading of the mercury column is sensibly different according as 
the index is, and is not, in contact with it. The capillary con¬ 
vexity affects the maximum and minimum indices in opposite 
ways. 

Further, I may observe (though it does not affect my work) 
that in these thermometers the scale is at some distance from the 
mercury in the stem, and no provision is made for avoiding 
parallax or personal equation. By merely altering the position 
in which one holds the thermometer, it is possible to read the 
temperature whether by the mercury column or the end of the 
index next it, to an amount different in some of the thermometers 
by as much as a quarter of a degree, and in the great majority 
of them by as much as a tenth. Thus if we get readings con 
slstent within a tenth of a degree we get all that the instruments 
are capable of furnishing. I have therefore always read the 
thermometers in exactly the same position and (when so much 
accuracy was attainable) only to the nearest tenth of a degree. 
And I have always made my comparisons between successive 
positions of the index; the omy readings of the mercury directly 
feeing taken roughly to find whether any permanent temperature- 
change had been produced in the water of the press by pressure 
or otherwise, during the course of an experiment, 

A great many different materials were tried for the framing of 
the thermometers 1 and vutcanite was finally chosen, having b«n 
found to answer the purpose exceedingly well. Wood warped, 
and metal was unsuitable for various reasons. It is rather 
curious to find, as will be seen below, that this substance was 
one of the main causes of the very huge amount assigned to the 
pressure-correction. 

V. Capt. David Mode of Testing ; and his Corrtction for the 
Maximum Side.— It is necessary to look somewh it closely Into 
the mode in which Capt. Davis conducted his experiments, in so 
far at least as it differs from the one I afterwards employed ; in 
order that we may be able to form an idea how, With nearly atl 
die facts before hua, he yet failed to get their proper Interpreta¬ 
tion. Take, for instance, the way in which he attempted to deter¬ 
mine dm correction which Is due to the heating of water by 
compression. This, of course, affects the thermometers while in 
dm hydrostatic press, but not when they are let down Into the 
sea. When the water In the press is compressed with the ther¬ 
mometers in it, it becomes hotter as the pressure increases (so 


long at least as Its temperature is above 4 0 C. or 39*-a Fahr. that 
of its maximum density). This is quite analogous to the heating 
of air in a cylinder when a piston iseuddenly forced down; when, 
as every one knows, tinder can be kindled by the heat developed. 
So water is heated by compression, but not to anything like the 
Bauie extent But it is necessary to remark that the amount of 
heating of water by a given compression depends in a very 
curious manner upon the original temperature of the water. For 
water takeu at its maximum density is neither heated nor cooled 
by compression, but it is heated by compression if it is at a 
temperature higher, and cooled if it is at a temperature lower, 
than that of the maximum density. One set of Capt Davis' 
observations were made in water at temperatures near, but 
under, the maximum density point: in which, therefore, very 
little effect can be produced, even by very great pressure (and 
that little should be cooling, not heating), and he combined these 
with a number of other observations made at temperatures ap¬ 
proaching 55 s F., in which a comparatively large amount of heat¬ 
ing is produced even by moderate pressures. The average of the' 
results of these determinations was taken, but, unfortunately, 
Capt. Davis struck out before taking the average all those 
observations which appeared to give much larger effects than the 
others, taking them as being obviously erroneous. 

When we rift out from the observations all those made nearly 
at any one temperature we find they agree fairly enough with the 
theoretical result of the compression. Bat observations made 
at different temperatures were included In the group from which 
the average effect was deduced. Such au average has no physical 
meaning. 

Capt. Davis concluded from two sets of olnerrations, one at 
55* F. and the other about 39“ F., that little attention need be 
paid to the heating of water by compression, and thus that the 
effect observed in the hydraulic press was due mainly to direct 
pressure, and would, of course, be experienced by the thermo¬ 
meters when they were let down into the sea. 

The officers who managed the thermometers of the expedition, 
were, in consequence, furnished with corrections for each ther¬ 
mometer, all of the order already indicated, i.e. about half a 
degree for each mile under the surface of the sea. These 
corrections were, of course, for the maximum side of each 
instrument. 

VI. Consei/uent Correction for the Minimum Side. —Looking 
at the thermometers, it seemed to me perfectly evident that this 
correction, if it was to be applied at all, must be applied in very 
nearly the same amount both to the maximum index, for which 
it was determined, and also to the minimum. Any difference 
between these two must be due solely to the effects of tempera¬ 
ture upon the column of mercury which lies between the two 
indices, and of pressure on the tube containing that mercury. 
Unless the heating effect were confined to the space between the 
indices, the former is provided for by the graduation of the 
instrument itself; and it was quite certain that the two together 
could not produce an effect amounting to more than a small 
fraction of the degree and a half for three tons pressure. 

Therefore, as all the readings of the Challenger thermometers 
were taken from the minimum index, they were subject, accord 
ing to my interpretation of Capt. Davis’ results, to a correction 
of very nearly half a degree Four, for every mile of depth. 

Now, even if the heating effect on the water in the press had 
been correctly determined, the result would have led to a deduction 
of at the utmost only about one-fourth of the whole correction, 
thus still leaving a very formidable correction indeed. 

VII. Theoretical Determination of the Direct Effect of Pressure. 
Experimental Verification.—I therefore calculated the effect of 
pressure on a thermometer tube, assuming the best data for the 
compressibility and the rigidity of glass. The rfcsult, so far as 
is required for the present argument, is that the Internal capacity 
of a glass tube (whose walls are thick in comparison with the 
diameter of the bore) is reduced by about l-icooth part for each 
ton weight (per square inch) of pressure applied from without; 
the ends being closed. Hence, if such a tube be partly filled 
with mercury, with an index above it; the index should be dis¬ 
placed by i-ioooth of the length of the column of mercury for 
each ton weight of pressure applied to the outride of the tube. 

1 tried the experiment with a thermometer tube, the length of 
the mercury column being as nearly as possible a metre, and I 
found for every ton-weight of pressure to which the tube was 
eft posed die index was displaced by one mill ime t r e, the i-toooth 
part of the length of the column precisely, being far more nearly 
than I hftd expected the result I had already calculated from 
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theory. Siam, then, there is only a change of one-thousandth 
in the length of the column, it is quite obvious that the amount 
of effect produced upon the column of mercury in the Challenger 
thermometers (which is not above a sixth or a seventh of a metre 
in length at the utmost), that is to say, the whole correction* 
difference between the maximum and minimum indices is a 
matter of a sixth or seventh of a millimetre; or in general very 
nearly the same fraction of a degree of the scale. 1 hus it is 
proved that die correction supplied by the Admiralty, if it is to 
be applied at oil, ought to be applied almost in its entirety to the 
minimum index. 

VIII. The Atteutisms. Tktir Object and Effects .—There is 
another peculiarity of the Challenger thermometers, which leads 
to a slight—but only a slight—modification of this statement, 
vis. that at the lower end of each of the two vertical columns 
there is an aneurism on the tube. These form a sort of secondary 
bulb, making the tube faulty again after the primary bulb has 
been protected. Their effect is slightly to increase the effective 
length of the column of mercury. 

1 learned from Sir George Nares that the object of these 
aneurisms, and of another which is situated close to the bulb, is 
to prevent the indices from being jammed at the bends of the 
stem, or forced into the bulb, when the instrument is expo ed to 
very high or very low temperatures. T hey seem to be in every 
respect objectionable, especially as the necessity for them would 
be entirely removed try adding an inch or two to the length of 
ttae instrument; or, if they must be retained, by pi Meeting them 
and using more powerful magnets. Their presence produces on 
effect large compared with their apparent importance. The 
sketch below represents, on a large scale, one of the most highly 
developed of the more effective of these aneurisms, that which is 
situated close to the main bulb of the instrument. 



Fig- i.—I ke chief Aneuritm. 


By reason of the convexity of the thermometer tube the dia¬ 
meter of the bore appears from the outside to be considerably 
larger than it really is. In fact a very simple geometrical con¬ 
struction shows that the ratio of its apparent diameter to its real 
diameter is that of the refractive index of glass to unity, »>, it 
appears to be about t '6 times its actual diameter. So that even 
when the aneurism, and the liquid filling it, appear to occupy 
the whale diameter of the tube, they only occupy or about 

two-thirds, so that even in this extreme case the walls of the 
aneurism are not usunlly very thin. The percentage diminution 
of volume of the middle portion of the aneurism is in such a 
case (roughly) 50 per cent, greater than that of the unaltered 
tube. 

The real mischief done by the aneurism is not due mainly to 
thinness of the walls and consequent greater liability to distor¬ 
tion by pressure j it is due to the fact that the aneurism, in con¬ 
sequence of its greater section, contains a much larger quantity 
eff mercury than does an equal length of the tube; and there¬ 
fore tbat a small percentage diminution of its yolume will pro¬ 
duce a marked displacement by the outflow into the narrow tube. 
Several of the aneurisms I have measured ore dace a disturbance 
of the Index corresponding to that produced by at least five times 
their own length or the tube. 

In tome of the more exaggerated ones it actually produces an 
effect on the maximum and minimum index equal to tbat due to 
the extension of very nearly one-half of the mercunr column in 
foe tber me meter. But this, though easily remediable, is not a 
defect of much consequence. 

IX, Imploding and Exploding of the Thermometer Bulbs.— 
In connection with foe breaking of some of the thermometers, 
as a result of pressure whether In foe press or in the sea, It may 
bewail to describe the curious nature of foe effects produced by 
pressure upon foe material of a tube, according as foe pressure 
Is applied from without or from within. 

Iw, with regard to foe thermometers themselves, which are 


exposed to external pressure, but have comparatively very slight 
pressure applied in the interior of their bore; and second, the 
corresponding effect when pressure is applied, as in foe presa 
itself, from foe inside and tends to stretch the walls. (This 
second case has occurred with one or two of foe Challenger 
thermometers also. Its source is usually defective strength of 
the terminal bulb of foe maximum end of the tube. This bulb 
implodes, then ,tbe pressure is applied to foe interior of the 
protected bulb, which, in its turn, explode*.] 

In the diagrams below, the first three figures refer to part 
of the walls of foe glass tube, which is expot ed to pressure from 
the outside, but has no corresponding pressure applied within. 



Fig. 2.—Disunion due to external prwsure. 


The effects of pressure indicated are those in a transverse sec¬ 
tion of foe tube. The circles represent (on a large scale) transverse 
sections of very small spherical elements of foe gloss wall of foe 
tube, foe first'do? e to tnc outside, the second in the middle of the 
wall of foe tube, and the third dote to the inner surface. The 
ellipses which are drawn along with the drcles represent (of 
course, with much exaggeration) the corresponding transverse 
sections of the ellipsoids into which the spherea are distorted by 
the external pressure. The sphere near the outside is compre»ed 
in all directions, but much less in a radial direction than it is in 
a direction perpendicular to the former. The greatest amount 
of compression is tangential as it were, and foe drcular section 
of the sphere has been compressed into an ellipse which has a 
major axis in the radial direction veiy nearly equal to its original 
length, w hile the minor axis is very considerably reduced. The 
second figure refers to a small spherical portion inside the glass 
wall originally situated at a distance from foe axis equal to i'6 
times the internal radius of the tube. (It is curious that the 
number i'6, though obtained from a totally different source, 
should be 10 nearly the same as that already quoted aa the 
refractive index of the gla>s.) The little spherical element at 
that piece suffers no radial compression, but there i« considerable 
tangential compression. Clo: c to foe interior surface of the 
gla^s lube we find large compression in a tangential direction 
and actual extension in the radial direction. These diagrams 
have been puiqorely exaggerated to make the effects visible. 
They represent what would be foe effect of a pressure of 650 
tons weight per square inch, provided glass conld stand such a 
pressure and still continued to follow Hooke's law ; and foe outer 
radius of the tube has been taken as 3*3 times the inner. But 
they give all that is really required, viz. the ekaraeter of the 
distortion at different points in tne wall of the tube. 

The next three figures ref resent the corresponding changes in 



spherical elements of the tame cylindrical tube exposed to pres¬ 
sure from within. All portions of the tube are now extended 
tangentially and compressed radially, but the amount is greater 
on each layer as it is nearer the Interior surface. 

It is now easy to tee how it is that a gift*' tube Is broken by 
the application of pret sure from w ithout. The effect is, of ec urse, 
produced first st foe interior surfece. For the compression I* 
the tame for every portion of the glass, bat it h accc nape nidi 
by shear, which increases toward* the inner surface t and it is 
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probably the resulting extension which produces the effect. But 
when a tube is exposed to pressure from the interi jr there is 
dilatation of the walls, which aids the shear. Thus we see why 
a thin tube is so much more capable of resisting externol thin 
internal pressure. It is probable that, in the case of glass, the 
element which first gives way is not so much crushed as torn 
asunder. If so, the tube which is compressed from without is 
in a much more favourable condition for resisting than thit in 
which the pressure Is applied internally. For, in the first, the 
whole substance of the walls Is compre<sed, and thus the linear 
extension produced by the shear is in part counteracted. In the 
second, the whole substance is expa ided, and th: linear exten 
sion due to the shear is aided, As will be seen in Appendix A, 
the case of very thick tubes is considerably different. 

X. Deseriptun of the Apparatus for applying Pressure .—Sir 
WyviUc Thomson handed over to me, with the thermometer-:, a 
press which was made for him before he started in the Challenger, 
and which he had carried all round th: world; but when we 
made some preliminary experiments with it, we found it to be 
objectionable In miny ways. It was in the first place not safe 
at high pressures, although an attempt hil been made to 
strengthen it by surrounding it with massive rings of Swedish 
iron. As the experiments had to be conducted in college, and 
to a great extent by students who volunteered their service^ 
this was a fatal defect; though 1 oelleve that the danger from 
the bunting of a hydrostatic press has been urn illy very much 
exaggerated. The bursting ol the cylinder itself would probably 
be unattended with danger; but so ne of the nuts and connecting 
pieces had occasionally been projected with great violence. 

A slight numerical calculation shows that a cubic foot of water 
at a pressure of one ton weight to the squire inch is cipable of 
doing only about 1210 foot lbs, of work in expanding, th: reas >n 
being that although the pressure is intense, the amount of com¬ 
pression it produces is exceedingly small. But a cubic foot of 
air at a pressure of a ton weight to the square inch is capable of 
doing nearly 1300 times as much work in expanding. Hence 
the danger of having large quantities of air in the press before 
the compression is begun. 

Another defect of the apparatus was the comparatively small 
Interior bore, which did not admit of the proper carrying out of 
my scheme for measuring pressures—the Bourdon gauge having 
shawn itself quite untrustworthy. Besides, two thermometers, 
at most, could be exposed to pressure simultaneously, even when 
no gauge was inserted along with them. 

Tne apparatus which Sir Wyville Thomson finally obtained 
from the Woolwich gun factories, through the intervention of 
the Admiralty, was in fact a Fraser gu 1 with a few adaptations 
made to suit it to the purposes bf the investigation. The gun 
was made of a cylinder of mild steel, round which were shrunk 
two successive wrought-Iron coils. The effective interior is 4| 
inches in bore, and netrly 4 feet Ion g. 

This cylinder was guaranteed to be safe under pressures up to 
18 or 20 tons weight per square inch, and we hive for various 
purposes already worked up to pressure* of 11 and 12 tons. 

The reat of the apparatus, to fit it for our immediate purpose, 
consisted of a tightly-fitting steel plug which was forced int 0 
the upper end of the cylinder after the thermometers and other 
apparatus had been inserted, and die whole had been filled with 
water. The plug was forced down by the weight of an assistant 
standing on it, while a stop-cock at the bottom of the ay Under 
was kept open for the escape of water, until a massive steel key 
eould be put in through a slot in the side of the cylinder t o lock 
the plug m Its definite position. 

To the lower end of the Bteel cylinder were adapted a series of 
'fittings'-by means of which it could be connecte 1 with a powerful 
force-pump, and simultaneously with a gauge whose construction 
will be afterwards described, The gauge enabled the experi¬ 
menters to know at every stage of the operation what amount of 
pressure had been reached in the interior of the cylinder. The 
•pamp was worked at first by hand. Of late a more powerful 
pstmp has been procured, and It can befitted whan necessary to 
wxiHBiiM of mv laboratory. 

Qaiynne real difficulty was met with in working this ai 
Jttos; *b.«he difficulty *f making the plug fit perfectly tL 
Atfissi, when k cataeirom Woolwich, the pbf was finished few 
w pjiaeanftettker in the tea of a oup j but this weetemd to 
y «wn »t eat j moderate pressures,.eodmt wreathe 
f arnett pecans* of « ton weight peftegaas* Inch tew 

let fir Oddi* off “tbs leather fins the plug wad fwttlffifef dt 
1 a ring of steel turned into cup form with an exceedingly 


thin and sharp ed'e, on the same principle a* that on which the 
piston of the pump was contracted, this difficulty wa: completely 
got over. The flexible steel edge was pressed against the interior 
of the tube mire forcibly the greater the applied pre«ure, and it 
was found that the apparent* was then, except under the most 
unfavourable circumstances, perfectly tight, at least so far as the 
plug was concerned. Very great care was, however, requisite in 
cleaning the plug and the upper port of the bare of the cylinder 
before each experiment. The smallest fragment of cotcon-wastc, 
getting behind the elge of the cup, almost invariably pr.jduced 
serious leakage when high pressure was applied. The cup form 
was objectionable for one reason, that it always took down a 
considerable quantity of air, of which it was im >owible to get 
rid, This difficulty was overcome by putting into the cup a 
quantity of Ullnv which completely filled it up and projects! 
considerably below it, bo that the apparatus, when pressure 
commenced, contained at the most a few small air bubbles only. 

Later, when I found it was impossible to obtain certain necei- 
sary data, on account of the si >wne?s with which pressure was 
got up in so large an apparatus I procured a very much smaller 
apparatus of similar character, in which the cylinder was only 
an inch in bore, and rather less than a foot in effective interior 
’ength. With this apparatus two or three strokes only, of the 
pump were required t j get up the desired pressure, and there 
was the gre at additional advantage that temperatures could be 
indepen lently measure! by mean: of thermi-electric junctions. 
[This ciuld not be done ia the large cylinder wlthou* serioudy 
affecting its strength, and rendering it at the same time almost 
unmanageable.] 

(To be continued.) 


TRANSFORMATION OF OLD COINS IN A 
LAKE 


]k/T DAUBilfee real an interesting paper on this subject at 
* the Paris Academy of Science: on October 17. > 

In the cimmune of Klines-lea-Roches, canton of Oouai, there 
is a small lake of very limpid water, knotei as the Mer-de- 
Fline'. It is of circular shape, and about 300 m. in diameter j 
its surface remains stationary in position, and neither s rings 
supplying it, nir any outlet, are apparent. The depth at the 
centre has not been determined. There are fishes in the lake, 
and the water attracts numerous bathers. Among other shells 
on the banks, one observes many specimens of Unit. The 
water rests on Tertiary strata of the Landeniai formation, con¬ 
sisting of sand and gravel, with dark ashes and pyrites. 

According to the researches of MM. Termink and I^ustan, 
this lake appears to have been, in ancient times, a place of 
sacred resort, and various precious objects wee thrown into it, 
as an offering doubtless to some divinity. Numerous 001ns, 
more especially, have been recovered, along with statuettes of 
bronze and much pottery dlbris. Of the coins, some are Gaulish, 
but the majority are Roman, of the time of the early Empire. 
They are mostly bronte, but some are of gold. 

Some remarkable change* have occurred in many of these 
coins, and have been brought to the notice of the French Academy 
by M. Oaubrie. The coins have been attacked and are com¬ 
pletely enveloped with a crystalline substance formed at their 
expense. Their ganerat aspect recalls that of the coins incrusted 
with metallic minerals, found in various thermal springs, notably 
at Bagnfercs-de-Bjgorre, at Bourbmne-les-Bains, and at Baracci 
in Corsica. 

An extremely fine external pellicle, of the brass-yellow colour 
which characterises chalcopyrite, first attracts notice. But the 
thcrastotion Ik mostly formed, to a depth of 2 mm„ of a dark 
crystalline substance, with metallic lustre, consisting of sulphide 
of copper, and it is to it that the crystalline forms belong, which 
one might he apt, at first sight, to attribute to yellow sulphur.' 

The central port consists of a l a mina ted substance. Here ami 
there may be observed small dark hexagonal metallic crystals, hi 


state «>■*«»*« terns small brilliant leaves, alternating with the 
dark leaves, on which appear some deposits of bright green. 
Heated In a tube, the crystalline eubstanoe gives a very slight 
eafcttttateef utlpbar, which apparently results from the mixture 
*f-a Utriecsrites. the sulphide contains neither tin nor aiac. 

The fo* of she exterior substance Mut of hexagonal plates 
bearing truncated pyramidal faces t eoHn ed about is;* to the 
base, The cleavage is basic. This latter character and the 




94 


NATURE 


[Nov, 24,, 1881 


absence of mades appear to indicate the variety of chalcaefte 
called cuprtin by Brdthaupt. 

All these coins were buried in a dark brown mud, containing 
numerous shells, many of which have been involved in the sul¬ 
phurated deposits. From analysis of a sample of the water 
obtained at. 6*70m. depth, it appears that, as in the thermal 
springs above referred to, there are no sulphides, but merely 
sulphates, which organic matters reduce to the state of sulphides. 

The novelty in production of the chalcocite in question arises 
from its occurrence apart, seemingly, from thermal springs, and 
at a lower temperature than in the cases hitherto known. 


OUR ASTRONOMICAL COLUMN 

The Great Comet of 1861.—The long series of observa¬ 
tions of this splendid comet has been very ably discussed, with 
the view to the determination of the most probable orbit, by 
Heinrich Kreutz, a pupil of Prof. Schonfeld of Bonn, and the 
investigation is made the subject of an inaugural dissertation in 
July, 1880. 

The comet was discovered on May 13 by Mr. John Tebbutt 
of Windsor, N.S.W., but the first accurate observations for 
position were made at the Observatory of Sydney on May 26, 
On June 10 it was observed at Santiago di Chile, and on the 
following day at Rio do Janeiro. European observations com¬ 
menced on June 30, and were continued until May 1, 1862, the 
later places being obtained by M. Otto Struve with the 15-inch 
refractor at Pulkowa: the comet was not followed at other ob¬ 
servatories beyond February 3, when Prof. Julius Schmidt last 
observed it at Athens. The number of separate observations 
collected for the determination of the orbit exceeds 1150, and 
these extend, as will be seen, over a period of 11J months, in 
which the comet traversed an orbital arc of more than 155’. 
Seeling’s ellipse (period 419I years) is adopted in the calculation 
of an accurate ephemeris for the whole extent of visibility, and 
the observations, freed from the effects of parallax and aberration, 
are compared with this ephemeris for the formation of normal 
places. The best available positions of the comparison-stars were 
previously brought to bear upon the observations, so that they 
nave received at the hands of M. Kreutz a general revision and 
rectification, proportional weights being applied after a criticism 
of the observations at the different observatories, forty-one in 
number. Thus thirty-one normal positions between 1861, May 
28, and 1862, April 23, were formed. The next step was the 
calculation of the planetary perturbations for the whole interval, 
and it was found that the attraction of Venus, the Earth, Jupiter, 
and Saturn were alone sensible; Jnne 12 was taken for the com¬ 
mencement of the perturbations. The normal places being 
corrected for their effect, sixty-two differential equations were 
formed, and their solution by the method of least squares gave 
the definitive corrections required by Seeling 1 * orbit, which it 
may be stated proved sufficiently near the truth to render 
provisional correction unnecessary. The orbit which the comet 
was describing on June 12, or about the perihelion-passage in 
1861, is thus found to he as follows:— 

Definitive Elements of the Great Comet of 1861. 

Perihelion passage, 1861, June 11*543949 M.T. at Berlin, 
longitude of perihelion . 243 4 5^7 ) 

Inclination 
Eccentricity... ... 

Perihelion distance 
Semi-axis major ... 

Period of revolution 


f perihelion . 249 4 587 

ascending node ... 270 58 53*4 M.Eq. i86a'o 
. 85 26 15*3 


°‘98 50773 

ob 223838 
55*io9<5±ot>330 
409*4o±0*367 Julian years. 


It-will be remarked that the probable error of the resulting 
period is strikingly small. 

M. Kreutz defers for the present an examination of the possible 
effects of planetary perturbation during the last revolution, In 
view of Identifying the comet amongst those observed in the 
fifteenth century. If, however, the perihelion passage occurred 
in the winter it is by no means certain that the comet would be 
sufficiently conspicuous add favourably placed to be remarked In 
Europe. The following figures will ward-an idea of the diffi¬ 
culty that would attend observations in them latitudes during 
the winter season. Assuming the comet to here been in peri¬ 
helion twenty days earlier We have these positions for the 
respective dates (Eq, of 186s) t— 


Oct. 20 . 

R.A. 

Dad. 

tHsttnee 
from Earth, 

Intanalty 
of light. 

. 3397 . 

- 17*3 

... 1*53 . 

. 0 * 5 * 

Nov. 20 . 

. 257*0 . 

-20*2 

::: Ml : 

. 0*39 

Dec. 20 ., 

. 274*1 . 

-20*8 

. 0*35 

Jan, 20 .. 

291*5 . 

-19*3 

... i*86 . 

. 0*36 

Feb. 20 .. 

■ 308*5 . 

- 15*8 

... 170 . 

. 0*48 


In 1861, when the comet appeared as bright as a star of 4*5 
mag., the intensity of light was 1*5, and it was just perceptible 
to the naked eye, when the intensity had descended to 0*4,^ but 
there was still a tail of 2} degrees to distinguish it from a star, 
which would hardly be the case in the winter. 

The Satellites of Maks.— In No. 2934 of the Astronomische 
Nachrichtm, Prof. Asaph Hall has given data for ephemerldes 
of the satellites of Mars at the opposition of 1881. TheN.W. 
elongations take place with the following values of u, corre¬ 
sponding to the argument of latitude 

Nov. 22 ... 33V7 1 Dec. 4 ... 330*3 1 Dec. 16 ... 327*1 

26 ... 331*4 8 ... 329-4 20 ... 325*8 

30 ... 331-of 12 ... 328*3 | 24 ... 324-5 

From Prof. Hall’s values of w it will be found that true N.W. 
elongations of Deimos occur Nov. 26*4411, Dec. 1 ‘4886, Dec. 
6*5350, and S.E. elongations Nov. 24*5480, Nov. 28*3340, 
Nov. 29-5957, and Dec. 3*3793 Greenwich times. On Novem¬ 
ber 26 the distance of Deimos from the centre of the primary 
at elongation is 48"’ 7. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cambridge. —The lost report of the Higher Local Examina¬ 
tions shows that in Group E (Natural Science subjects) there 
was a falling off of ten candidates and of two first classes this year. 
The examiners in Geology and Zoology give a generally favour¬ 
able report. In Chemistry the practical work done was inferior, 
and common simple salts were not known by sight. Physiological 
Botany was little known j and the same remarks applied to His¬ 
tology in the paper on Animal Physiology. In Group D, Political 
Economy showed much success, especially among some of the 
better candidates. 

Dr. Latham and Mr. D. McAlister have been appointed 
members of the State Medicine Syndicate; and Mr. McAlister 
has been also appointed a member of the Board of Medical 
Studies. 


SOCIETIES AND ACADEMIES 

London 

Linnean Society, November 17.—Sir J. Lubbock, Bart., 
in the chalr.-Sir John Kirk, K.C.M.G., was elected a Coun¬ 
cillor, and Mr. Frank Crisp Treasurer, in place of Mr. 
F. Currey, deceased.—Mr. George Murray exhibited (for 
Col. Turberville), a bough of Finns pinaster, with suppressed 
intemodes of the lateral branches, the result of injury to 
the axis from which they sprang.—De Francis Day showed 
examples of the stomach of the pilchard, with special reference 
to points in their digestion. Within the pyloric division of the 
stomach a membranous envelope incloses the food, the latter 
composed of the Zoea stage of crustaceans. What peculiar 
function the sausage-shaped nerves serves in the economy of 
digestion is uncertain. — Mr. R. J. Lynch exhibited and 
read a short note on the contrivance for self-fertilisation 
in Roscoea purpurea, which to some extent resembles that 
of Salvia by modifications of anther and filament.—Sir John 
Lnbbock, Bart, then read bis ninth communication on the 
habits of ants, bees, and wasps. He detailed experiments prov¬ 
ing that bees prefer blue flowers to those of other colours. Bat 
again if bees have so much to do with the origin of flowers, how 
is it there should be so comparatively few blue ones? Sir John 
suggests that all flowers were originally green, and then passed 
through white or yellow, and generally red, before becoming 
blue. Ants, he stated, may live seven or eight years.—Mr. C. 
B. Clarke described a Hampshire orchis not represented in 
English botany. This pale, flesh-coloured, or yellow orchis he 
demonstrates is the true O, meamata, Linn., and not that 
figured by Syme and Babington, which Is the 0 , lati/oNa, Linrp , 
—Prof. Cobbold described a new entozoon from the ostrich, 
named by him Stroujyttu DougiaEi. It is said to prove de- 
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•tractive to ostrich chicks at Grahamstown and elsewhere in 
South Africa. The worm somewhat resembles certain free 
nematodes, and bears few eggs. 

Mathematical Society, November 10.—S. Roberts, F.R.S., 
president, in the chair.—At this, the annual meeting, the trea¬ 
surer read bis report, from which it appeared that the Society 
was in a very flourishing condition. The following gentlemen 
were elected on the council of the present sessionPresident— 

S. Roberts, F,R.S. Vice-presidents—Dr. Hirst, F.R.S., and J. 
W. L. Glauber, F.R.S. Treasurer—C. W. Merrifield, F.R.S. 
Hon. Secretaries—Messrs. M. Jenkins and R. Tucker. Other 
members—Prof. Cayley, F.R.S., Sir J. Cockle, F.R.S., II. 
Hart, Prof. Henrici, F.R.S., A. B. Kempe, F.R.S., Prof. 
Rowe, R. F. Scott, Prof. H. Smith, F.R.S,, II. W. Lloyd 
Tanner, and J. J. Walker. Mr. W. W. R. Ball, Fellow of 
Trinity College, Cambridge, and the Rev. G. Pirie, Professor 
of Mathematics in the University of Aberdeen, were elected 
Member, of the Society. The following communications were 
maH* ■—Note on the limit to the number of difterent proper 
fractions whose denominators are less than x, where x U large, 
by Messrs. Jenkins and Merrifield, F.R.S.—On the oscillations 
of a viscous spheroid, by Prof. 11 . Lamb, Adelaide.—A geo¬ 
metrical representation of a system of two binary cubics and their 
associated forms, by W. R. W, Roberts.-—On the infinitesimal 
bending of surfaces of revolution, by Lord Rayleigh, F.R.S.— 
On tangents to a cubic forming a pencil in involution, by R. A. 
Roberts.—Note on Landcn’s theorem, by Prof. Cayley, F.R.S. 

Chemical Society, November 17.—Dr. Gilbert, F.R.S., in 
the chair.—It was announced that a ballot for the election of 
Fellows would take place at the next meeting, December I.— 
The following papers were read Aluminium alcohols, Tart II. 
Their products of decomposition by heat, by T. H. Gladstone 
and A, Tribe. The authors have studied the bodies formed when 
alumlnic ethylate, aluminlc phcnylate, aluminic paracresylate, 
a lmnlnlc thymolatc, aluminium, a naphthylate, and olumiuium 
0 naphthylate are decomposed by heat. The CnH2n-t-1 series 
yields the corresponding ethers, alcohols and olefines, the 
CnHan - 7 series yields the corresponding ethers and nlcohols, 
together with some new crystalline bodies which are probably 
ketones.—On the chemical action of decomposing vegetable 
matter on the rock-forming sediment of the Carboniferous 
period, by E. Wethered. The author points out that the 
rocks immediately overlying the coal are in nearly all cases 
argillaceous, and that in the few cases where arenaceous rocks 
occupy that position they have a well-marked tendency to be¬ 
come more argillaceous as they come into contact with the coal. 
He* proves by analysis that the chief difference in chemical 
composition between the two rocks Is that the argillaceous 
rocks contain much more alumina, and concludes that this 
difference in chemical composition is due to the carbonic acid 
evolved by the decaying vegetation, decomposing all the silicates 
but that of alumina.—On a and 0 amylam, by G. O'Sullivan. 
The author has exhausted various grains, barley, wheat, rye, 
&c., with alcohol. The residue was then treated for some time 
with water at 40°, and the process repeated until nothing further 
was dissolved. The solution was filtered, evaporated, and 
precipitated with alcohol. The precipitate consisted of a and 
0 amylam. These bodies were very carefully purified; the latter 
is soluble in cold, the first only in hot water. They have the 
composition of starch, but furnish apparently dextrose at once 
when treated with acid, without the previous formation of 
dextrin or any other substance. Their optical and chemical 
properties are fully riven in the paper.—On the action of oxides 
on salts, Part IV. Potassic chlorate and ferric oxide, by E. J. 
Mills and G. Donald. The authors conclude that the action of 
ferric oxide on potaasic chlorate resembles its action on potassic 
carbonate to a certain extent, that the chemical change has 
nothing abnormal or peculiar in its features, and that the name 
catalysis ceases to have any reason for its existence,—On the 
ateaplng of barley, by E. J. Mills and J. Pettigrew. The 
authors have oompared the effects produced,by steeping barley 
in water, and in water containing, gypsum and calcium carbonate. 
The general effect of a calcium solution is to retain the nitro¬ 
genous matter hi the grain, but to increase the total amount of 
eatraet. They attribute the value of the Burton water to the 
nitrates which it contains, and the consequent stimulating effects 
it produces in garmlnitioa. 

Zoological Society, November 15.—Prof. W, H, Flower, 
F,K.S„ president, la the chair.-Prof, Newton, F.R.S., exhi¬ 


bited a specimen of Embtrita rustica recently shot on the coast 
of Yorkshire.—The Rev. Canon Tristram exhibited and made 
remarks upon skins of a darter and a pigmy cormorant procured 
in June of this year on the Lake of Antioch.—Mr. Sclater exhi¬ 
bited a specimen of the glossy ibis {Pltgadis falcitullus) belonging 
to Sir Henry Mildmay, Bart., which bad been shot in Hampshire 
in September last.—A communication was read from MM. L. 
Taczanowski et J. Stolzmann on the habits and various plumages 
of the rare humming-bird, Loddigesia mirabilis. —Communica¬ 
tions were read from M. L. Tacxanowskl, C.M.Z.S., on two 
nearly allied species of humming-birds of the genus Steganura 
from Peru, ana on a new species of Mmttla from North-eastern 
Peru, which he proposed to call Mmttla Stohmanni .—Mr. W- 
A. Forbes read notes on the structure of the palate in the trogons 
( TrogoniJa), and on the systematic position of Eupetes macro- 
cercus.—A. communication was read from Mr. E. P. Ramsay, 

C .M, Z. S., containing an account of the true habitat of Pvcnoptilus 
flottosus , Gould.—A communication was read from Mr. E. L. 
Layard, F.Z.S., containing a note on the South African moliusk, 
Ctrliaxis Layardi , of Angas.—A communication was read from 
Mr. Edgar A. Smith, F.Z.S., containing notes on the shells of 
the genus Chilina, with a list of the known species.—Mr. Arthur 
G. Butler, F.Z.S., read a paper on some butterflies from Japan, 
with which .were incorporated notes and descriptions of new 
species by Montague Fenton.—Mr. II. T. Elwes, F.Z.S , read a 
paper on the butterflies of Ainoorland, Japan, and Northern 
China. 

Physical Society, November 12.—Prof. Fuller, vice-presi¬ 
dent, in the chair.—Mr, W. D. Niven was elected a Member.— 
Mr. Lewis Wright then read a paper on some spirals observed 
in crystals, illustrating the relation of their optic axes. After 
remarking that the relation of the axes in uni-ax'al and bl-axial 
crystals had always been an interesting subject, he observed that 
if we took any uni-axial and a single axis of any bi-axial which 
had little or no axial dispersion, and polarised and analysed each 
circularly, we ultimately got similar phenomena. This is illus¬ 
trated by calcite and a single axis of sugar, each giving, when 
thus treated, unbroken circular rings. From this it might be 
hastily inferred that a single axis of a bi-axial resembled in 
character the axis of a uni-axial, but this was not the view of 
those who framed the theory of double refraction In crystals. 
Fresnel finally framed the conception of three elasticities in 
three rectangular directions. If all were equal, there was 
no double refraction ; if only two were equal, there was a 
single optic axis in the direction of the third ; and if all were 
unequal, there were two optic axes. According to this theoiy 
the axis of the calcite did Hot resemble in character a single axis 
of the sugar or other bi-axial, but was a limiting case in which 
both such axes coincided. This was illustrated by the beautiful 
experiment of Prof. Mitscherlich applying heat to a crwtal of 
selenite, and thereby altering the respective elasticities. The two 
axes gradually approached until they coincided and the crystal 
became uni-axial, after which, on heating the crystal still more, 
the axes re-opened in a direction at right angles to the former, 
thus proving Fresnel’s theory. A point *tiU to be illustrated 
was that the axis of a uniaxial did retain, or still embraced 
within itself in some visible form, characteristics of the two axes 
thus brought into coincidence. Sir George Airy had discovered 
the double spiral in quart?. Uniaxial calcite showed a double 
spiral; and biaxials gave a single spiral, Mr. Wright repeated 
Prof. Mitscherlich's experiment, with Airy’s additional method of 
analysis; the spirals being first shown perpendicularly arranged 
above each other. Gradually they approached until they resembled 
those of the calcite, and finally opened out again horizontally., All 
through there was a double spiral, and a single one could only 
be got by separating a single axis. The axis of a uniaxial 
always preserved what might be called its " twin” or "double ” 
character. This experiment was the ocular demonstration 
sought that the axis of a uniaxial, as a limiting case, did contain 
or retain elements capable of being made visible. It further 
showed toe reason of the double spiral discovered by Sir George 
Airy in quartz. This crystal evidently was able to show Us own 
spirals, 'which, of coarse, are double. It was shown that aa tot 
convergence of the rings was increased these spirals became as 
numerous and definite as in the calcite. There was however a 
crucial test of this view s for if it were correct we could combine 
toe two properties of the quarts, artificially as H were, since, 
many fWuai also possess rotary power. If therefore we took 
a column or such Arid of sufficient length end an ordinary 
uniaxial crystal, the fluid would {epieieBt the axial proper* 
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tie* of the quite, and the crystal the other properties, and the 
two ought to give similar spirals. In fact the fluid should 
replace the quarts successfully in ail these experiments, By 
means of**lumn of oil of lemons 200 millimetres in length, 
■ and crystals of calcite, sugar, to pas, aad nitre, Mr. Wright showed 
this to be the case. Finally he demonstrated that the same 
phenomena held good through all the ordinary analogies with, or 
artificial substitutes for, natural crystals, the figures being pro- 
disced with a circular chilled glass in parallel light, and also 
with an artificial uni-axial cry>tal made of crossed mica film-, 
after Norremberg, and an artificial quartz made of superim¬ 
posed mica films, after Eeurcb, in convergent light. All the 
figures were projected by the electric camera to a sue 8 
feet in diameter. All Mr. Wright's experiments went to 


illustrate the truth of Fresnel's'theory.—Mr. C. V. Boys then 
read a paper on the prevention of the bursting of water pipes, 
Mr. Pots ell had proposed the use of pipes of elliptical 
or other round section, and Mr. Mangnal of Manchester had 
independently hit on the same idea. Such a pipe would become 
rounder in section when the water froze and expanded. A 
round pipe tends to become thinner at its weak parts on expand¬ 
ing under the pressure. With on elliptical pipe, the force re¬ 
quired to alter the shape of its section is greater as the section 
is more circular, therefore the effect produced by a change of 
shape at any place makes that place stronger. A round pipe is 
in a state of unstable, and an elliptical pipe in a state of stable, 

S uilibrium, and changes its form uniformly from end to end. 

ence if a portion only of such a pipe is exposed to the cold, 
the whole is effective, and it will require a proportionally greater 
number of frosts to make the pipe round. Inspection would 
show if the pipes were becoming round, and then they could be 
squeezed back to their original shape. Mr. Buys had demon¬ 
strated these inferences by experiment with Mr. Towell. Messrs. 
Powell, Rigby, and Co. of Piccadilly made these pipes.—Mr. 
J. Macfarlane Gray drew attention to some apparent discrepan¬ 
cies in the constants employed by Kegnault in his work on “ The 
Physical Properties of Steam." 

Paris 

Academy of Sciences, November 14.—M. Wartz in the 
chair.—The following papers were read : Researches on elec¬ 
trolysis (continued), by M, Berthelot. He illustrates the “ prim 
dple of minimum electromotive force in electrolyses," in virtue 
of which electrolytic decomposition occurs as soon as the sum of 
energies necessary is present. It is distinctly verified wherever 
there is no polarisation of electrodes.—The maritime labora¬ 
tories of Banyuls-sur-Mer and Roscoff, by M. de Lacaze- 
Duthiers. The Roscoff stat on has had increasing success : 38 
have worked at it this year, os against 27 in 1880 (there are 25 at 
present). The number of foreigners is eight. A large fish-pond 
has been added, and Government has provided a vessel for 
dredging. Banyuls-sur-Mer was fixed on for a winter station. 
The author gives particulars of what is to be called the Arago 
Laboratory, Sic., which will be ready early next year. He has 
received 48,000 francs. The Mayor of Banyuls has opened a 
subscription for a dredging vessel.—Observations on the second 
volume of M. Fontuine’s Universal History; the Iranians, by 
M. de I.esseps.—On the working zone of anaesthetic agents, 
and on a new process of chloroformisation, by M. Bert. With 
increasingly-strong mixtures of an anesthetic vapour and air, a 
point is reached at which an animal in such an atmosphere 
ft made insensible, and another point at which it is killed. 
The interval between these is the zone maniable, or 
working zone. M. Bert used chloroform, ether, amylene, 
bromide and chloride of ethyl, and the animals were dogs, 
mice, and sparrows. Under these conditions the fatal dose is 
precisely double the anaesthetic dose. (In tbe case of protoxide 
of nitrogen the ratio is one to three.) The zone is much greater 
for ether than for chloroform. Animals anaesthetised In the way 
indicated remain perfectly quiet and need no attention In the 
common way of applying chloroform, with a compress, the limits 
of the working zone may be exceeded on either side. Chloro- 
form acts, not by the quantity respired, but by the proportion in 
which it exists in Inspired air. The author applies the mixture 
through a tube and a small mask. The anaesthetic dose for man 
has yet to be determined.—Synthesis of axotised colloids, by M. 
Grimaux. Proteic matters be defines as azoltsed colloids break¬ 
ing Up, through hydration, into emk odds, carbonic add and 
ammonia, and from this his method of synthesis t* derived. He 
combined aspartic anhydride with urea. —Crystallogrsphlo obser¬ 
vations on a varietv of natural blende, by M. Hautefeuille.— 


Observations of Schaberle’s comet [c 1881) at Rio Janeiro 
Observatory, by M. Cruls.—On the the'iry of motion of 
celestial bodies, by M. Callandreau.—On certain series for 
development of the functions of a variable, by M. Halphen. 
—Equality of mean sinking produced by two equal loads 
(each at points where the other is deposited) arbitrarily 
distributed along two concentric surfaces ou a horizontal ground, 
or on a horizontal circular plate having the same centre as these 
circumferences, and supported or seemed throughout its contour, 
by M. Bouarinesq.—On the maximum yield of which two given 
dynamo-electric machines are capable, when used for transport 
of force, by M. Levy.—Researches on 1 the absorption spectrum 
of our atmosphere at Paris Observatory, by M, Egoroff, He 
describes the absorption of strong electric light by the air-layer 
between Mont Valerien and the Observatory, observed on eleven 
evenings. It is probable that, after aqueous vapour, air is the 
only strongly absorbent substance.—On the electrolysis of water 
(continued), by M. Tommasi. All metals except gold and 
platinum, being able to combine with the oxygen of water under 
action of the voltaic current, are capable, wnen fpositive elec¬ 
trodes, of decomposing water by action of a single (zinc copper 
or zinc carbon) element. He here shows that the decomposition 
will occur if one of the two electrodes is aluminium, zinc, or 
carbon. He opposes some of M. Berthe lot's views.—On the 
reversibility of the electro-chemical method for determination of 
systems of equipotential or discharge, by M, Gutibhard. — On 
the magnetic properties pf the nickdised iron of Santa Cattarina, 
Brazil, by M, H. Becquerel, There is great increase of mag¬ 
netism after healing followed by cooling, and the author got a 
like result with pure nickel crystallised in the cold state; bat not 
with pure iron. The native iron must have crystallised at a low 
temperature.—Ou the proportions of carbonic acid in the high 
regions of the atmosphere, by MM. Miintz and Aubin. The 
observations, made on the Pic du Midi (2877 m.) gave 2*86, 
which is extremely like the figure got on the plain of Vincennes, 
and rimilar figures were got in two Pyrensan valleys.—On the 
post-embryonal development of Diptera, by M. Viallanes,—Th« 
pourridium of vines of Haute-Marne, produced by Jtajkria 
hypogaa, by M. Prillieux.—Bauxites, their age and origin; 
complete diffusion of titanium and vanadium in rocks of 
primordial formation, by M. DieulafaiL 
Vienna 

Imperial Academy of Sciences, November 3.—L. T. 
Fitzinger in the chair.—The following papers were read;— 
A. D’Albert Adamkiewicz, on the blood-vessels of the spinal 
cord of man, Part II. The vessels of the spinal marrow.— 
E. Helnricher, contributions to the teratology of plants.—E. 
Tangl, on nucleus and cell division in the formation of pffllen 
of Htmtrocallis fufaa, L. 
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THE ACCIDENTS IN MINES COMMISSION 
HE Preliminary Report of this Commission, recently 
issued, affords a rather striking illustration of the 
amount of unpaid work which is occasionally done 
for the public by our busiest men. The Commission was 
appointed to inquire whether “the resources of science 
furnish any practicable expedients not now in use which 
are calculated to prevent the occurrence of accidents in 
mines or limit their disastrous effects.” In its constitu¬ 
tion science was represented by the following Fellows of 
the Royal SocietyMr. Warington Smyth, Prof. Abel, 
Prof. Clifton, and Dr. Tyndall. The employers were re¬ 
presented by Sir George Elliot, M.P., Mr. William Thomas 
Lewis, and Mr. Lindsay Wood; the employed by the 
Member fqj Morpeth, Mr. Burt. Earl Crawford (then 
Lord Lindsay), who was added by [a subsequent Royal 
Warrant, combined the man of sciehce and the employer. 
He is a Vice-President of the Royal Society, and is 
largely interested in mining industry. Mr. Warington 
Smyth was very properly selected by the Home Secretary 
to preside over the Commission, for bis scientific attain¬ 
ments are supplemented by varied and accurate knowledge 
of practical mining 

The Commissioners set about their work in the most 
thorough manner. “ In order to ascertain in what direc¬ 
tion they could most usefully prosecute their inquiry,” 
they “ obtained the best possible evidence on the circum- 
stances under which mines are worked, and on the ac¬ 
knowledged or probable causes of accident." They 
examined all the inspectors of mines, a large number of 
experienced colliery viewers and mining engineers, and a 
number of workmen selected by the miners' associations. 
They visited and .inspected collieries in all parts of the 
kingdom, including most of those in which explosions of 
serious magnitude have recently occurred. At an early 
stage of their inquiry they found that they must make a 
series of extensive experiments, “involving much time 
and labour.” They did not hesitate, they say, to “ enter 
upon these experimental researches,” and “ there is good 
reason to hope,” they add, “ that their prosecution will 
result in the development, and perhaps in the settlement 
of, important questions bearing upon the elimination of 
accidents in mines.” 

In the meantime, as these experimental inquiries must 
necessarily take some time, they have thought it best to , 
present at once the evidence which has been taken by 
them. 

This evidence is preceded by a very interesting sum¬ 
mary : One of the most important facts to which they draw 
attention is the great improvement which, so far as safety 
is concerned, has taken place during the last thirty years. 
Whilst the total number of deaths remains almost the 
same, the number of persons employed has nearly doubled, 
so that the fatalities have been reduced by nearly one-half. 

These satisfactory results—as they point out in detail- 
are due to the-scientific treatment of the various problems 
involved in underground operations, and to the increased 
can land regularity exercised generally by workmen and 
officials in the dally routine of their worir. 

Vol, xxv.—No. 631 


The body of evidence which they have presented is foil 
of interest and importance to all who are concerned in 
this great branch of our industry, whether as colliery 
owners, officials, or workmen. It has evidently satisfied 
the Commissioners as to the direction in which they must 
prosecute their inquiry, and as to the scientific problems 
which still remain to be solved. The source of danger 
which has hitherto defied all the efforts of science is the 
existence of light carburetted hydrogen gas—popularly 
known as “ fire-damp ”—in the coaL Kalis of roof and 
side cause more than half the fatal accidents in mines. 
But a fall of roof never exacts more than one or two 
victims, and attracts scarcely any attention. The issue of 
fire-damp from the coal may—and often does—destroy 
hundreds of lives at a time, with a sudden, swift, and 
awful explosion, which strikes a natural terror into the 
whole mining population. 

Wonderful as have been the recent improvements in 
ventilation, which are described in this Blue Book, the 
enormous volumes of air obtained by the best constructed 
furnaces or the most gigantic fans are unable to cope with 
the “ sudden outbursts" of gas, which appear to increase 
in number as the deeper measures are reached. Recent 
experiments made by one of the Commissioners—Prof. 
Abel, at the request of the Home Office, and described in 
the summary—have revealed another danger, which im¬ 
proved ventilation may, under some circumstances, in¬ 
crease rather than diminish. From these experiments it 
appears that the presence of coal dust in the air of a mine 
renders it explosive if the air contains a proportion of fire¬ 
damp so small that it cannot be detected by the most 
experienced observer with the means at present in use- 
Here it is that the Commissioners appear to consider that 
patient research and experiment may be of some avail. 
Fire-damp is harmless unless it be ignited. The only two 
ways in which it needs be ignited are by the lights used 
for lighting the mine and by the explosives used for 
driving headings and bringing down the coal. If a method 
of lighting could be devised which would not ignite an 
explosive mixture of fire-damp, all danger in that direction 
would be removed. If an explosive or other equally effi¬ 
cacious agent were devised which would not ignite such 
an explosive mixture, all danger in that direction would 
be removed. The Commissioners have had the electric 
light introduced experimentally at the Pleasley Colliery, 
near Mansfield. But though they say that an admirable 
illumination was obtained with Swan's electric lamps, 
they add that “ further experiments and a foil examina¬ 
tion into all details connected with its application are 
needed before it can be decided whether the electrical 
illumination of workings is practically achievable.” 

With reference to the existing system of lighting by 
safety tamps, the Commissioners afford another instance 
of laborious inquiry. They found a powerful blower of 
natural gas at Mr. Smethurst's Garswood Hall Colliery, 
near Wigan. Here they had suitable apparatus put up, 
and made several hundreds of careful experiments with 
about My varieties of safety lamps, for the purpose of 
determining the relative safety of each variety. Not 
satisfied with those, they say it will be desirable ** to carry 
on these experiments in further detail, and to repeat them 
in other locatttiss With other varieties of fire-damp.” Wer 
understand that the Commissioners have nearly completed 

r 
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arrangements for continuing these experiments at the 
Llwynpia Colliery of the Glamorgan Coal Company, 
where there is a large blower of natural gas. 

On the subject of the other source of danger they 
make the following observations:—“The use of gun¬ 
powder and other explosives is at the present day so 
widely spread, and is held by many to be so indispensable, 
that all suggestions for checking their application in cer¬ 
tain cases on account of risk need to be very carefully 
weighed." " An overwhelming majority of our witnesses 
assert that it is practically impossible, as a rule, to work 
mines without powder.” They conclude however a re¬ 
view of the evidence on this subject with the following 
rather significant statement:—“ In the meanwhile it has 
appeared to us to be desirable to make trials of such 
methods of ‘ falling ’ or bringing down the coal as may do 
away with the danger caused by sparks and flame ; and 
with this view a series of experiments already commenced 
will be continued in different localities.’' 

The result of these further inquiries and experiments 
with reference to lighting and blasting, it is of course im¬ 
possible to forecast. We fear it would be rash even to 
hope for an announcement that for the future fiery seams 
may be worked with a light, and brought down by an 
explosive, neither of which can ignite an explosive mixture, 
and both of which can be readily adopted without adding 
to the cost of getting the coal. But we await with much 
interest the conclusion of an inquiry which has been 
conducted in such a thoroughly scientific manner, and 
upon which so much practical experience, time, and 
labour have been bestowed. 


CELESTIAL OBJECTS FOR COMMON 
TELESCOPES 

Celestial Objects for Common Telescopes. By the Rev. 
T. W. Webb, M.A., F.R.A.S. Fourth Edition, revised 
and greatly enlarged. (London: Longmans, Green, 
and Co., 1881.) 

HIS is a new and much extended edition of a work 
which has attained considerable popularity amongst 
the many amateurs of astronomy in this country who are 
limited to the use of instruments of moderate optical 
capacity, or as the author terms them, " Common Tele¬ 
scopes.” By this term are intended achromatics with 
aperture of from three to five inches, or reflectors of 
somewhat greater diameter, yet as telescopes of higher 
pretensions are now in the possession of private observers, 
the author in the selection of additional objects has aimed 
at including such as may be considered tests for a 
superior class of instrument. The increase in tele¬ 
scopic range applying chiefly to the sidereal branch of 
astronomy, the additions have been taken for the most 
part from the works of the Struves and Burnham for 
double stars, and Sir John Herschel’s catalogue for 
nebulae: the total increase in the number of objects 
brought together in this new edition over the pre¬ 
ceding one, is stated to be about 150a 
The first part of the work relates to the solar system, 
with a popular account of the actual state of our know¬ 
ledge of the characteristics of its various members, so 
hr as they foil within reach of moderate telescopes. In 
treating of the sun, the author collects many cases of the 


observation of dark spots in motion upon the disk, in¬ 
cluding that recorded by Mr. Capel Lofft of Ipswich, in 
January, 1818, to which, if we mistake not, attention was 
first specially directed by Mr. Webb in an earlier edition 
of the present work. He reproduces PastoriTs drawings 
of what he supposed to be the great comet of 181% in 
transit across the sun, on June 26, taken from the origi¬ 
nals, which are in the possession of the Royal Astrono¬ 
mical Society. The phosphorescence of the dark side 
of Venus, a phenomenon not as yet satisfactorily explained, 
is dwelt upon, as also the problematical satellite assigned 
to this planet. The moon is the subject of detailed 
description, the peculiarities of her surface, and the 
various craters, wailed plains, valleys, clefts or rillsy 
annular mountains, &c., are brought together in an inter¬ 
esting form; a map of the lunar surface forms the frontis¬ 
piece to the volume, and a full index to the five hundred 
spots marked upon it, with an “ Alphabetical Table of 
Lunar Nomenclature,” is amongst the contents: indeed 
our satellite forms the subject of special treatment, which 
is amongst the most notable and useful features of Mr. 
Webb’s work. An outline chart of the surface of Mars 
follows, with the actual nomenclature, which we hope at 
no distant time to see placed upon a more satisfactory 
foundation. The principal points of interest furnished 
by telescopic observation of the disks of Jupiter and 
Saturn are referred to, though, from the limited space at 
disposal, in less detail than the reader might perhaps 
desire. Cases of visibility of the brighter satellites of 
Uranus, and the satellite of Neptune, with telescopes of 
moderate dimensions, are recorded. 

After a brief notice of comets, the author passes to the 
main division of his work—sidereal astronomy, or, as he 
phrases it, “ The Starry Heavens,—-Double Stars, Clusters, 
and Nebulae.” In this division, as it appears to us, Mr. 
Webb is at a disadvantage in being compelled to employ 
a system of abbreviation which, in the eyes of some 
readers, will not be without its disadvantage : but he has 
been perfectly aware of this, and in his Introduction asks 
the reader “to excuse a condensed form of expression, the 
result of necessity [rather than of choice ”; the amateur 
who intends to make [practical use of .the work must 
therefore accustom himself at the outset to Mr. Webb’s 
abbreviations, and it must be admitted that it would have 
been difficult, without some such system, to have given 
the amount of information which is contained in the 300 
pages or less, devoted to stellar astronomy. Mr. Webb 
follows the convenient plan of taking the constellations in 
alphabetical order, so for as they are visible in these lati¬ 
tudes : telescopic objects in the southern heavens are only 
noticed in a short appendix. The positions of the various 
objects are given to the nearest minute of time only In 
right ascension and the nearest minute in declination, 
but it may be remarked that the former is not a suffi- 
ciently close indication of the places of several interesting 
objects which fall well within the scope of observation of 
many amateurs, whom it might be desirable to enlist for 
their more systematic observation. We allude to cases 
like that of Tycho Brahe’s star, of 1572, Kepler’s star of 
1604, or Anthelm’s in 1670. For the former the author 
gives R.A. oh. 19m., DecL 63*34' N., and recommends that 
a minute star near the place should be watched; but any 
one acquainted with the neighbourhood will know that a 
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closer indication of its place is necessary for the identifi¬ 
cation of the suspicious object: it is the same with the 
small stars near the positions of Kepler’s and Anthelm’s 
stars. Variability has been remarked in small stars which 
occupy places very close to the observed positions of 
Tycho’s and Anthelm’s stars, and probably also in the 
case of Kepler's, and it is very desirable that a strict 
scrutiny of these spots should be maintained. As happens 
in so many popular treatises, there is a confusion in Mr. 
Webb's statement with regard to Kirch's variable star 
X Cygni (Bayer): the Greek letter is attached at p. 288 
to the double star No. 25S0 of Struve, and it is added, 
“ About 4®/, 50'j is 17, or x Bayer, discovered by Kirch; 
1686, to be var., sometimes up to Sm.," &c. It is, how¬ 
ever, Flamsteed’s 17 Cygni which corresponds to Struve’s 
double-star, while the variable star is x Cygni of Bayer. 
Flamsteed, it is true, attached the letter x to his 17 Cygni, 
though, as was pointed out by Argelander many years 
since, through a mistake: he saw no other sufficiently 
bright star near the place to correspond to Bayer’s, but 
the explanation of this circumstance is found in the fact 
that at the dates of Flamsteed's observations “the 
variable star was down," to borrow an expression with 
which observers of these objects will be familiar, so 
Flamsteed seized upon the nearest naked-eye star for 
Bayer's x- Mr. Webb dwells particularly upon the colours 
of the double-stars, one of their most interesting charac¬ 
teristics, ar.d has brought together a large number of 
attractive notes upon the objects which he includes in his 
survey of the northern heavens. That his volume will 
maintain its popularity amongst amateur astronomers is 
not to be doubted, and we must add that it well deserves 
to do so. 

CARNAC 

Excavations at Carnac. By James Miln. (Edinburgh : 
Douglas, 1881.) 

R. MILN, to whom we are already indebted for 
a work on Roman remains found near Carnac 
(Britanny), has continued his researches in this interesting 
locality, and has given us a second work, consisting of a 
record of archaeological researches in the alignments or 
stone avenues of Kermario. 

The alignments of Kermario consist of ten rows of un¬ 
dressed stones, which extend for about two miles in an 
easterly direction, after which begin the avenues of Ker- 
lescant. The stones, which consist of a close-grained 
granite, are some of them as much as twenty feet high, 
though the majority are much smaller. At the base of 
many of them Mr. Miln found ashes, charcoal, and 
fragments of pottery of a character which led him to the 
conclusion that these mysterious and almost unique 
avenues of stones were erected as sepulchral monuments. 
Although the whole monument is of such an.extensive 
character, Mr. Miln is of opinion that* it had not been 
completed. He draws this inference from the fact that 
in the neighbourhood he found several heaps of long 
stones, which he supposes had been brought there in 
order to be erected. 

Among the stone avenues run certain ancient earth¬ 
works, and at the head of them are, as Mr. Miln found, the 
ranains of ancient buildings. It was in these earthworks, 


at the base of the menhirs (which however he was very 
careful not to overturn), and among the ruins of these 
buildings that Mr. Miln’s excavations were carried on. 

The principal interest of the objects discovered in his 
researches, is the evidence they afford as to the period at 
which these menhirs were erected, and Mr, Miln comes 
to the conclusion from the result of his investigations that 
between Kermario and Kerloquet we have a long stretch 
of defensive works erected by the Celts at a period anterior 
to the Roman invasion; that the Romans on their arrival 
had occupied some of these, and in the more advan¬ 
tageous positions had constructed other works of greater 
solidity. On the other hand there seems some evidence 
that the erection of standing stones or menhirs did not 
altogether cease at this period, for under some of them, 
and in positions which would seem to show clearly that 
they were placed there at the time the menhirs were 
erected, fragments of Roman tiles and pottery have been 
discovered. These menhirs, however, formed no part of 
the “ alignments,’’ 

It is interesting that, as Dr. Closmadeuc had already 
pointed out, we have evidence that there has been a 
change in the level of the land since the erection of these 
monuments. Mr. Miln considers that nearly the whole, 
if not the whole, of the bay of Quiberon must then have 
been dry land. On the Quiberon side of the bay the rows 
of menhirs extend under water, and on the Carnac 
side too, Gallo-Roman potters’ furnaces have been found 
below high-water mark. 

We much regret to add that the author died the very day 
after he had finished the proof sheets of this work. The 
present writer had the pleasure of examining Mr. Miln’s 
excavations with him in the autumn of 1877, and may be 
permitted to add his personal expression of regret at the 
loss which archaeological science has experienced in his 
death. 

OUR BOOK SHELF 

The Mind of Mencius. By the Rev. E. Faber. Trans¬ 
lated by the Rev. A. B. Hutchinson. (TYubner’s 

Oriental Series. 1881.) 

Mr. Faber is already well known in the field of Chinese 
studies by his digest of the doctrines of Confucius. In the 
present volume he gives us a systematic digest of those of 
Mencius, the greatest and most popular of the disciples 
of Confucius. These two philosophers form the bulwarks 
of Chinese conservatism, against the doctrines of socialism 
and communism, which first thrust themselves into notice 
after the death of Confucius. These men, as the trans¬ 
lator remarks, made no appeal to external credentials; 
they rather based the truth of their mission on the con¬ 
formity of their doctrines with the essentials of the 
human mind, as shown by observation. To them the 
“state” is everything—it is “the sum of all human en¬ 
deavours, natural and civilised, working together as a 
united organisation.” For about 3000 years tne political 
fabric, of China, based on the principles of which Con¬ 
fucius and his disciples were the exponents rather than 
originators, has held together in spite of shocks before 
which any other system known in history would have 
disappeared, and at the present day seems as vital and 
vigorous as at any portion of its existence. To explain 
by the light of the best commentators what these prin¬ 
ciples, as enunciated bv Mencius were, is the object of 
Mr. Faber. This philosopher was a contemporary, of 
Plato and Aristotle, hut his doctrines are still living and 
active principles in Chinese ethki and oolitic*. The 
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value of this work will be perceived when it is remem* 
berel that at no time since relations commenced between 
China and the West has the former been so powerful—-we 
had almost said aggressive—as now. She is drawing 
closer to us as time goes on, but there is no evidence that 
the tenacity of her hold on her ancient political doctrines 
is relaxing. For those who will give it careful study Mr, 
Faber's work is one of the most valuable of the excellent 
series to which it belongs. 


LETTERS TO THE EDITOR 
[The Editor don not hold himself responsible for opinions expressed 
by his correspondents, Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts. 
No notice is taken of anonymous communications. 

{The Editor urgently requests correspondents to keep their letters 
as short as possible . The pressure on his space is so great 
that it is impossible otherwise to ensure the appearance even 
of communications containing interesting and novel facts.] 

Primitive Traditions as to the Pleiades 

In Dr. Tylor’s recent'rcview in Nature (vol. xxiv. p. 529) of 
Mr. Dawson's work on the “ Folk-Lore of the Natives of Vic¬ 
toria,” he refers to tlicir tradition of “the lost Pleiad,” and 
assumes that it must have been borrowed by them from Euro¬ 
peans. The indefatigable Astronomer Royal for Scotland, con¬ 
ceiving that my researches as to the Pleiades, and especially 
as to traditions respecting those stars among the Australians, 
had been i nproperly ignored, wrote a letter to the Editor of 
NATURE, which, having been submitted to Dr. Tylor, was sent 
to my Canadian address with his reply, by Prof. Fiazzi Smyth, 
and has only reached me within the past week. 

Dr. Tylor states that he has frequently heard of my researches 
respecting the Pleiades, but has never met with any publication 
of mine on the subject; and that he would be much surprised 
if I could show that the story of the “ Lost Pleiad ” is really a 
primitive and original myth of savages. 

Before touching on that point I think it but right to say that, so 
far from feeling aggrieved by the omission, I am afraid that I 
rather owe an apology to Dr. Tylor and to anthropologists for 
not having long ago published tne results of my labours. 

Jf a 1 a per on the subject would have been only read and 
used by Tylors and F.R.S.S., I should long ago have given them 
the substance of the fruits of my investigations Unfortunately 
there are -cores of imaginative persons who have a fondness for 
discussing scientific novelties, without having the caution and 
training necessary for such work. Hence the unfortunate dis¬ 
coverer or explorer of any new and difficult field of rcseaich is 
apt to find that, long before lie fceh> justified in inviting the 
attention of the scientific world to his favourite subject, it has 
been invaded and discredited by hasty theorists; and that his 
first work is the unpleasant task of clearing the field of the 
rubbish with which it has been encumbered. 

Now there are few subjects as to which greater caution is 
needed than that of anthropology, and especially that branch 
which deals with the myths and religious ideas of savages. Dr. 
Tylor’s works are therefore very sati-factory, os they contain a 
vast mass of facts, and evince an entire absence of fanciful or 
hasty theories. Had I confined my researches to the study of 
the folk-lore of savages I '■hould never have supposed that the 
Pleiades deserve the prominence which my conclusions have 
assigned to them. 

As my researches are unknown to most persons, and only im¬ 
perfectly known to a few through my privately printed journals 
of investigation*-, letters, Sic., having been partially published by 
others, permit me to explain the course of my investigations, and 
the grounds for my conclusions as to the Pleiades and their 
influence on the calendars and mythologies of nations. 

It is now almost a lifetime, some thirty years ago, since I first 
noticed the universality of the number seven on ancient symbo¬ 
lism. As seven stars frequently met me os an architectural 
symbol, or a religious emblem in the New World, as well as in 
the Ota, sometimes too in connection with the prehistoric cross, 
I ruspected that these stars must have been the Pleiades, and 
that they must have in some way consecrated that symbol and 
the number seven, a number, too, which I had noticed as being 
prominent in the grouping of some prehistoric structures. Why 
such apparently unimportant start should have once acquired 


such world-wide significance I was utterly unable even to offer a 
conjecture. 

After corresponding with Mr. Pre-.cott, Sir Austin Layard, 
and others on this subject, I made up my mind that I hod got 
hold of the wrong end of a very important inauiiy, and that for 
years to come I must carefully collect facts and religiously avoid 
hasty generalisation. 

On subsequently paying my first visit to England the late Sir 
Henry Ellis, the editor of " Brand's Popular Antiquities,” re¬ 
quested me to prepare a paper on the coincidences of customs 
among Bavages and civilised nations, and I accordingly selected 
those connected with the Feast of Ancestors, as I fouud that my 
references and notes on it were very numerous. 

I had nreviou-ly noticed that a Spanish Jesuit missionary had 
expressed surprise that the Peruvians and Christians observed 
the feast of the dead on the same day—the second of November. 
I of course looked on the coincidence os .purely accidental, but 
when I had written a paper giving the results of my notes, to 
my great amazement I found that this coincidence was very 
widely spread, and that the feast of ancestors was very generally 
held about the beginning of November. Here then was a truth 
not hitherto “dreamed of in our philosophy” ; and I therefore 
thought it j indent to defer reading my paper until I could solve 
the mystery. 

I low could this singular coincidence have been caused and 
preserved throughout the world, in the northern as well as in 
the southern hemisphere ? It was plain that this festival must 
have been regulated by something very simple and plain, such 
as the rising of some star. If this was the case, then it was 
equally clear that that star must have been very carefully observed 
throughout the world, and may therefore have become an object 
of peculiar reverence. I at once thought of the widespread 
symbolism of the Seven Stars, which I had long before noticed, 
and therefore, as I was not an astronomer, I asked Prof. Everett, 
F.R.S., then a professor in King’s College, Windsor, Nova 
Scotia, whether the Pleiades could ever have risen in November, 
lie of course replied in the negative, for it must have been at 
least twelve thousand years smee those stars rose helia colly at 
that time of the year. I had, however, my conjecture fully con¬ 
firmed by finding that in one of the most ancient calendars 
in the world, that of the Brahmins of Tirvalore, the name of 
November was Kartica (“the month of the PleiadesI sub¬ 
sequently fouud a year, still in use in Polynesia, regulated by the 
rising of the Pleiades at sunset, or by their being visible all night 
long, and I also discovered that the three days' feast of the dead 
was also held in November by the Australian savages as a great 
annual corroborce in honour of the Pleiades. Since then I nave 
found this primitive calendar, or fossil traces of it, all over the 
world. 

I also found that early astronomers constructed great years or 
cycles on the basis of this simple calendar, which were also 
regulated by the Pleiades. With this calendar and its festivals 
and these cycles I found flood traditions and primitive myths 
associated, and that the key to some of the most remarkable 
features in early religions and traditions is to be found in the 
year of the Pleiades. 

In 1863 1 printed privately a paper of 103 pages on the Feast 
of the Dead, end tne calendar or which it was a new year's 
festival, and in 1864 a recond paper on the connection of the 
Pleiades with the cycles of the ancients and with prehistoric 
chronology. • 

As Prof. Piazzi Smyth, in 186$, was intending to carefully 
measure and examine the Great Pyramid, I sent turn a copy of 
my papers, as I believed that my early impressions as to the con¬ 
nection of the Pleiades with primitive architecture wonld prove 
to be well founded. In his work on the Pyramid he republished 
seventy pages of my first paper, my request that it should not be 
published having fortunately reached him too late. 

My excuse for this long delay is the desire, before publishing 
my conclusions, to work out many interesting problems connected 
with the Pleiades and early myths and religious beliefs, and the 
great difficulty of such inquiries j for the ere when the Pleiades 
thus left their impress on the calendars and traditions of nations 
must be very remote, so much so that such researches ore like 
investigations into the fossils that tell of organisms that lived In 
a world and breathed an atmosphere different from oar own. 

I am, however, preparing at last to bring out a work which 
will deal with the connection oF the Pleiades, first, with the 
calendars, festivals, and cycles of nations; and next, with the 
i myths and traditions associated with the year of the Pleiades. I 
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hod recently intended to have published some articles which I 
bad prepared on the connection of the Pleiades with primitive 
ideas as to Paradise, but it seemed prudent to defer doing so, 
and to bring out the whole subject in one volume. To snow, 
however, how widely spread these traditions as to the Pleiades 
are, I may attempt to give the information which Dr. Tyior 
invites, as to the myth of the lost Pleiad being a heritage among 
savages. Those stars are only apparently six, yet all the world 
over, among civilised and savage races, in Europe, in India, 
China, Japan, America, and Africa, this diminutive star group 
is not merely regarded as seven stars, but what is still more sur¬ 
prising, os “ The Seven Stars," though the far brighter seven 
stars of the Great Bear might seem to deserve the title. 

There are various myths to account for the misting Pleiad, but 
one I think will suffice to show that the Australians did not 
borrow the idea from Europeans. 

I once asked a native of the Gold Coast, a negro Hercules in 
strength, who had therefore been christened (probably by some 
pious naval officer) Fivehorsepower, whether lie knew anything 
of the stars. “No l" he replied, “1 know nuffin about de 
stars.” " But don’t you know anything of * the seven stars ’ ? ” 
“Ohyes, of course," he answered; “every nigger knows de 
seben stars.” “ Why do you call them seven?" I asked him; 
"can you count seven stars?” “No,” he replied, "you count 
one, two, three, four, five, six; then todder one hide herself, no 
let you count her.” There is also a savage tradition, which 1 
can recollect, that the Pleiades are young women, six of whom 
are very beautiful, but the seventh is so plain that she conceals 
herself from sight. 

Some tribes of the Australians dance in honour of the Pleiades, 
because “they are very good to the black fellows.” Was this 
borrowed through Europeans from "the sweet influences of the 
Pleiades” which Job celebrates? 

Ask a negro in the Southern States to look through a tele¬ 
scope, and he will invariably turn it towards the Pleiades, "for 
they are berry good to the darkles.” The natives of America, 
both North and South, regard the Pleiades as beneficent stars, 
and dance in their honour. "Oh what do we owe to thee I ” 
is the grateful salutation of one tribe. Whence then did this 
arise? It was not merely because those stars announced spring, 
and were "stars of rain, or because they were "for signs, and 
for seasons, and days, and years,” but also because they were 
connected with the idea of Paradise and the abode of the Deity. 
The problematical theory of Moedlcr, that Alcyone, the brightest 
of the Pleiades, is the central sun of the universe, is most inte¬ 
resting on account of the singular fact that such was actually the 
belief of early ages. I have within the past year found unex¬ 
pected, and I think conclusive, proofs that the name A Icy one {or 
rather, Alkyone), meaning a centre, pivot, or turning-point, was 
not given without some reason to that star, for the ancients in 
very remote ages undoubtedly believed that it was the centre of 
the universe, and that Paradise, the primaeval home of our race 
and the abode of the Deity ami of the spirits of the dead, was 
in the Pleiades, traces of which ideas we even find among 
savage*. 

The Alkyonic Lake, the waters of which led to the wdrld of 
spirits, must have meaut simply "the waters of death” leading 
to Alkyone or Paradis^ and reminds us of Ulysses’ voyage to 
the abodes of the dead and to the Gardens of Alkynoos. 

With the Pleiades, too, sacred birds {birds of paradise) were 
connected. In my journal of researches (1863) I expressed my 
conviction that Mann (a word meaning, in the Indian Archi¬ 
pelago, a fowl or bird) would be found to have been connected 
with the Pleiades. I have been recently gratified at finding that 
in far-distant Samoa there is a sacred bira called, not Manu-alU, 
the royal bird, as some European writers have assumed, but 
Afonu-lii, the bird of the Pleiades. 

What a singular link we have here between the folk-lore of 
these savages and that of the Old World, for to this very day, 
from Britain to Japan, the Pleiades are popularly known as “ the 
hen" or “hen and her chickens." 

In Mexico the beautiful kingfisher was a Sacred bird. May 
not the name of the same bird in Greece have been a survival of 
similar ideas, as it was called the Halcyon, i.t. belonging to 
Alcyone, or a bird of paradise? 

The bright sunny days, too, at the end of autumn, that shining 
season of the Pleiades, called in America the IndlAn summer, 
were Halcyon days among the Greeks, which we should now 
render heavenly days. 

Even if the theory of prehistoric astronomers and of some 


modern men of science, that the Pleiades are the centre of the uni¬ 
verse, should prove to have been unfounded, I am per-uaded that 
the day is coming when the learned will admit that those stars are 
the "central sun 1 ’ of the religions, calendars, myths, traditions, 
and symbolism of early ages—an era, however, so marvellously 
remote, that investigations respecting it bear the same relation to 
the study of anthropology and to the science of religion that 
palaeontology does to natural history. 

1 shall be greatly disappointed if I cannot satisfy even so 
cautious and careful an observer as Dr. Tyior, that there is a 
mass of original and primitive traditions as to the Pleiades 
among isolated savages in various quarters of the globe. 

In the meantime, until these conclusions ore submitted in a 
proper and scientific shape to the learned, Dr. Tyior is perfectly 
justified in adopting the prudent legal maxim, De non apparentibus 
ft non existtnitbus eadem est ratio. 

I may however invite his attention to Mr. Ernest de Bunsen's 
recent work on the Pleiades—"The Pleiades and the Zodiac,” 
published in German (Berlin, 1879), and his recent learned 
work, the "Angel Messiah.” The former he has kindly dedi¬ 
cated to me as the pioneer in this new and difficult field of 
research. K. G. Haliburton 

The Pronunciation of Deaf-mutes who have been 
Taught to Articulate 

In Nature (vol. xxv. p. 72) it is reported that at tbe last meet¬ 
ing of the French Academy M. Hcinent made some observations 
to show that deaf-mutes who have been taught to articulate 
speak with the accent of their native district. This curious cir¬ 
cumstance, which was contested by M. Blanchard, has already 
been recorded. One case is given in an old number of tbe 
Philosophical 7'ransactions, No. 312. About the age of seven¬ 
teen a young man, a congenital deaf-mute, was twice attacked 
by fever. “ Some weeks after recovery he perceived a motion 
of some kind in his brain, which was very uneasy to him, and 
afterwards he began to hear, and, in process of time, to under¬ 
stand speech. This naturally disposed him to imitate what he 
heard, and to attempt to speak. The servants w ere much an¬ 
noyed to hear him. He was not distinctly understood, however, 
for some weeks ; but is now understood tolerably well. But what 
is singular is that he retains the Highland accent, just as High¬ 
landers do who are advanced to his age before they begin to 
learn the English tongue. He cannot speak any Erse or Irish, 
for it was in the Lowlands lie first heard and sjx>ke.” The 
curious circumstance of his possession of the Highland accent 
is confirmed by the testimony of similar phenomena in the 
deaf and dumb schools of Spain. “ One fact,” says Ticknor, 
"I witnessed, and knew therefore personally, which i-> ex¬ 
tremely curious. Not one of the pupils, of course, can ever 
have heard a human sound, and all their knowledge and prac¬ 
tice in speaking must come from their imitation of the visible 
mechanical movement of the lips and other organs of enuncia¬ 
tion by their teachers, who wore all Castilians, yet each s.eaks 
clearly and decidedly, and with the accent of the province from 
which he cornc-i, so that 1 could instantly distinguish the Cata¬ 
lonians and Biscayans and Castilians, whilst others, more prac¬ 
tised in Spanish, felt the Malagan and Andalusian tones ” 
("Life and Journals-of George of Ticknor,” vol. i. p. 196, 
London, 1876). A similar case has been mentioned to me by 
Mr. J. J. Alley of Manchester. E. R. became deaf and dumb 
at a very early age, and did not talk until he was about seven¬ 
teen, when he was taught articulation by Mr. Alley. He speaks 
with the accent of his native county of Stafford. These facts are 
cited in my paper on “ The Education of the Deaf and Dumb,” 
in the “ Companion to the Almanac ’’ for 1880. 

William E. A. Axon 


Tanganyika Sheila 

In the Proc. Zool. Soc. Lond. for May, 1881, up. 558-561 
Mr. Edgar A. Smith has described two new species of shell 
from Lake Tanganyika, Africa, for which he has proposed the 
new generic name of Paramelania. These forms are, without 
doubt, generically identical with the Pjrguli/eta ttumerosa of 
Meek (see U.S. Geol. Sur. 40th Parallel, by Clarence King, 
vol. iv. p. 176, pi. xvii. Figs. 19 and 190), which antedates Mr. 
Smith’s name by at least five years. Mr. Meek's species has 
hitherto been the only known member of the genus, either fossil 
or recent, and was only known to occur in the strata of the 
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Laramie group, an extensive brackish water formation in 
Western North America, which holds a transitional position 
between the Mesozoic and Cenozoic series, Associated with 
Pyrgulifera humerosa , among various other fresh and brackish- 
water forms, is one that I have described under the name of 
Goniobasis cltbumi , which is evidently congeneric with the 
Melania ( Sermyla ) admirabilis of Smith, an associate of Pyrgu- 
Kfera damoni and P. trastigranulaia in Lake Tanganyika. As 
that lake has evidently once been a brackish water sea, it is not 
strange that there should be certain similarities between its mol* 
Inscan fauna and the faunae of similar bodies of water that 
existed in Mesozoic and Cenozoic time. It h, however, remark* 
able that the two generic types here especially referred to should 
appear in their integrity living in Africa, and not in North 
America, where the fossil forms occur ; and especially so because 
so many of the fresh-water and land-molluscan types now living 
on the latter continent are found fossil in its Mesozoic and 
Cenozoic strata. C. A, WHIT* 

Washington, D.C., November 4 

Velocity of Wind 

Thb following observations regarding the velocity of the wind 
in the south-west gale of the 21st and 22nd of November at 
Edinburgh may be of interest. The observations were made by 
me about nine o'clock on the morning of the 22nd, when the 
wind had somewhat moderated 

Miles per hour, 

Mean velocity . 62'3 

Velocity during a squall. 71 ‘6 

These observations are calculated from the velocity of clouds of 
smoke issuing from the chimney of the Caledonian Distillery, 
and travelling for a distance of 2100 feet, and are thus free from 
instrumental errors. The chimney is 225 feet high, and its base 
is about 200 feet above (he sea-level. 

Charles Alex. Stevenson 

Arctic Research 

No one can hold in higher honour and respect than 'I do the 
opinions of the greatest of Arctic navigators, Sir Edward Parry, 
allhongh these opinions were expressed more than half a century 
ago, since when our knowledge of Arctic shores has very materially 
increased. 

My letter in Nature vol. xxv. p. 53, where alluding to 
navigable waters through channels, &c., in the Arctic Sea, 
specially referred to Arctic America and the lands lying norLb of 
it, in which category Greenland can scarcely be included, certainly 
not that part of its western shores along which a navigable 
passage is almost invariably to be found. 

The following passages from the extract from “ Sir Edward 
Parry’s writings"' (Nature, vol. xxv. p. 78) are those which 
specially bear upon the statements made by me 

“ We experienced a striking example of this kind [ice obstruc¬ 
tion] in coasting the eastern shore of Melville Peninsula in 1822 
and 1823, the whole of the coast being so loaded with ice as to 
- make the navigation extremely difficult and dangerous.” 

I do not in Die least doubt this, but difficulties of ice-naviga¬ 
tion are comparative, and I believe from Eskimo report that the - 
opposite side of Fox’s Channel would have been worse. On 
asking the natives of Repulse Bay why they did not go over to 
Southampton Island, which forms the eastern shore (having a 
western aspect) of Sir Thomas Roe’s Welcome, the reply was, 
then were no seals or walruses there, the ice being too much on 
shore. The same is said of the east Bide of Fox’s Channel 

The sea on the west side of Melville Peninsula is said never to 
be free from ice 1 ; such was its condition during the summer of 
1806; and in 1847, when I traced its whole shore, then was a fringe 
of heavy and rugged hummocks some miles wide ell the way. 

In the springs of 1847 and 1854 the opposite coast, being the 
west ride of Committee Bay—having an eastern aspect—Dore 
evidence, by the small quantity of rough ice met with, that then 
had been navigable water at some time during the previous 
Bummer, 

There can, as a rule, be no better or truer guide to the side 
of a channel, inlet, &c„ which is least ice-obstructed than the 
assembling of marine animals, seals, walruses, and whales (pro¬ 
vided always that these animals have not been driven >away by 
constant attacks to less favoured resorts) along its shores, on 
which the Eskimos have their chief camping-grounds, and of 
1 Sm Rae'e “Arctic Expedition," 1S46-7, p, 49. 


which there are many along the east shore of Melville Peninsula 
and southward on the same coast-line to lat. 64°, near which the 
Americans have had their chief whaling and sealing stations for 
many years. 1 

On August 19 and 20, 1859, Sir Leopold McCIintock ran 150 
miles down Prince Regent’s Inlet, along the ride, having an 
eastern aspect, to Bellot Strait, without seeing a bit of ice except 
one large iceberg, and returned by the Bame route in i860 
(August 10 to 16), but on this occasion was stopped near Fury 
Point by ice, forced in by a strong easterly breeze of four days' 
duration ; when the wind changed to west the obstruction was 
speedily removed, and there was no further difficulty. Dundee 
whalers have not infrequently visited Crcsswell Bay in this loca¬ 
lity, and killed whales there. So much for shores having an 
eastern aspect being navigable, notably that of Smith Sound. 

The second passage from “Parry’s Writings" I wish to 
comment upon is— 

“These facts, when taken together, have long impressed 
me with the idea that there must exist in the Polar regions some 
general motion of the sea towards the west, causing the ice to 
set in tliat direction, when not impelled by contrary winds or 
local or occasional currents." 

When it can be proved that permanent currents exist in the 
sea, irrespective of wind influence, we must naturally assume 
that the motion of the sea and of the ice floating on it is in the 
same direction. 

The Resolute , one of Sir Edward Belcher’s ships, abandoned 
near the south entrance of Wellington Channel in 1854, must 
have driven eastward for 300 miles through Barrow Strait and 
Lancaster Sound, into Baffin’s Bay, and was picked up far to 
the south by the Americans some years afterwards. 

Sir Leopold McCIintock in 1859 and i860 found Bellot Strait 
free from ice, and quite navigable, entering from the east, but 
impenetrably blocked with thick old ice-floeB at its western 
extremity. In his chart is a note: “Bellot Strait, flood and 
permanent current to eastward." 

Sir Edward Parry experienced ft somewhat similar permanent 
easterly current in the Strait of the Fury and Hecla, as the fol¬ 
lowing extract from Capt. Lyon’s (who commanded one of 
Parr/i ships) journal (p. 275) will showi “That there was a 

S ailing set from the westward we had long known, even 
re entering the strait, and we saw by the driving of the 
loose ice against an easterly wind that it ran with great force. 
As an extraordinary instance in point, the Hecla broke adrift on 
the 13th in consequence of a piece of ice parting, and was 
carried (eastward) against a fresh easterly breeze, about a mile 
from the fast fl ie. All sail being set before the wind, we were 
nearly two hours in recovering this one mile, though to all 
appearance and by the log going between three and four knots 
through the water," 

Here are examples of two permanent currents running to the 
east, through straits narrow, it is true, but the only passages 
known to exist in two lands extending about six degrees, or 360 
miles north and south. 

The conclusion to be arrived at seems to be, that the sea to the 
west of these lands is at a higher level than it is to the east of 
them, and consequently if the general motion of the “ sea Is 
towards the west,” according to Sir Edward Parry’s idea, it 
must, in the localities named, be moving in opposition to its own 
currents, or up hill. J. Rab 

4, Addison Gardens, November 26 


Are not the facts of ice-accumulations at “the western rides 
of seas or inlets,” mentioned in your last number (p. 78), to be 
explained by reference to Baer’s law for the flow or rivers? 
This law, corroborated by many observers In all parts of the 
world (see for instance Naturs, vol. xv. p. 207), states, as a 
simple consequence of the earth's rotation, the deviation to the 
right bank or all rivers of the northern hemisphere running north 
and south, i.e. to the west, if the flow is from the north, and to 
the east if from the south. Considered from this point of view, 
it may suffice that the masses of ice are borne by currents from 
the north, to account for the accumulations on die western 
borders of these currents, i.e. on “ the eastern coast of any 
portion of land. ” I am well aware that the principle in question 
wss applied to the theory of ocean-currents, long ere C. E. 

* Alow this slum, seal walrus, and tbs right whale abounded to % 
1847, and 1853, whan I was there. In 1854 mutant easterly winds kept me 
fee close to toe land for tea days, so Oat few marine animal* were Seen 
during that rime. ' 
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von Baer extended it to the phenomena of rivers; the above case 
may be considered as connecting together both classes of pheno¬ 
mena. D. Wetterhan 

Freiburg-im-Brcisgau, November 26 


Spectrum of the Electric Light 
Will yon, or one of your gpectroscopical contributors, kindly 
inform me in what respects (if at all) the spectrum of the electric 
light differs from that of the snn? At a time apparently not far. 
distant from the almost universal application of the electric light, 
the question I ask is not unimportant, as it, I believe, affects 
the tolerance of the human eye for other than solar light. It is 
already well known that much work done by gas-light is by 
many found prejudicial to their vision, and this may, 1 presume, 
be caused by the inherent qualities of the light. It will be in¬ 
teresting to me therefore to learn in what respects electric light 
and gas-light differ from solar, os shown by spectrum analysis. 

J. iIopkins Walters 

Reading, November 28 


A GLIMPSE THROUGH THE CORRIDORS OF 
TIME 1 
II. 

A T the remote epoch of which we are speaking the solar 
tides were very small, as they are at present. Yet, 
small as they are, there was a particular circumstance 
which may have enormously increased their importance. 
The point to which I refer can be illustrated very simply. 
We have here a weight of 14 lbs. freely suspended, and 
here I have a small wooden mallet which barely weighs 
half an ounce, yet small as this mallet is, I can make the 
heavy weight swing by merely giving it blows with the 
mallet. Let me try. I give the weight blow after blow. 
I hit it as hard as I can, yet the weight hardly swings. 
I have not yet been successful. The art of succeeding is 
merely to time the blows properly; this I am now doing, 
and you see the weight swings in an arc which is steadily 
augmenting. 

We therefore see that a succession of impulses, in 
themselves small, can yet produce a great effect when 
they are properly timed. In the present case the impulses 
should succeed each other at the same interval as this 
pendulum requires for one to and fro oscillation. The 
time therefore depends on the body struck, and not at all 
on the body which gives the impulses. 

Just as this pendulum swings with a definite period so 
the vibrations of the primaeval earth had a certain period 
appropriate to them. Suppose that the liquid primaeval 
globe were pressed in on two quadrants and drawn out 
on the two others, and that the pressures were then re¬ 
leased. The globe would attempt to regain its original 
form, but this it could not do at once, any more than the 
pendulum can at once regain its vertical position; the 
protruded portions would go in, but they would over¬ 
shoot the mark, and the globe would thus oscillate 
to and fro. Now it has been shown that the period 
of such oscillations in our primitive globe is about an 
hour and a half, or very close to half the supposed length 
of the day at that time. The solar tides, however, also 
have a period half the length of the day. Here then we 
have a case precisely analogous to the 14 lb. weight I 
have just experimented on. We have a succession of 
small impulses given which are timed to harmonise with 
the natural vibrations. Just as the small-timed impulses 
raised a large vibration m the weight, ap the small solar 
tides on the earth threw the earth into a large vibration. 
At first these vibrations were small, but at each succeeding 
impulse the amplitude was augmented until at length the 
cohesion of the molten matter could no longer resist: a 
separation took place; one portion consolidated to form 

* Lcctiua delivered at tha Midland Inidtuta, Birmingham, on Octobw 
Prat Robert S. Ball, LL.D., FAS., Andrew* Profeuot of 
tha Uatvanttv of Dublin, and Royal Attronomw of Inland, 
the Author. Conttauad from p. 6*. 
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our present earth ; the other portion consolidated to form 
the moon, 

There is no doubt whatever that the moon was once 
quite close to the earth; but we have to speculate as to 
what brought the moon into that position. I have given 
you what I believe to be the most reasonable explanation, 
and I commend it to your attention. There are difficulties 
about it, no doubt: let me glance at one of them. 

I can easily imagine an objector to say, “ If the moon 
were merely a fragment torn off, how can we conceive 
that it should have that beautiful globular form which we 
now see? Ought not the moon to have nigged corners and 
an irregular shape ? and ought not the earth to show a 
frightful scar at the spot where so large a portion of its 
mass was rent off.” 

You must remember that in those early times the earth 
was not the rigid solid mass on which we now stand.. The 
earth was then so hot as to be partially soft, if not actually 
molten. If then a fragment were detached from the earth, 
that fragment would be a soft yielding mass. Not for 
long would that fragment retain an irregular form; the 
mutual attraction of the particles would draw the mass 
together. By the same gentle ministrations the wound 
on the earth would soon be healed. In the lapse of time 
the earth would become as whole as ever, and at last it 
would not retain even a scar to testify to the mighty 
catastrophe. 

I am quite sure that in so large and so cultivated an 
audience as that which I am now addressing, there are 
many persons who take a deep interest in the great 
science of geology. I believe however that the geologist 
who had studied all the text-books in existence might 
still be unacquainted with the very modern researches 
which I am attempting to set forth. Yet it seems to me 
that the geologists must quickly take heed of these re¬ 
searches. They have the most startling and important 
bearing on the prevailing creeds in geology. One of the 
principal creeds they absolutely demolish. 

I suppose the most-read book that has ever been written 
on geology is Sir Charles Lyell’s “Principles." The 
feature which characterises Lyell’s work is expressed in 
the title of the book, “ Modern Changes of the Earth and 
its Inhabitants considered as Illustrative of Geology.” 
Lyell shows how the changes now going on in the earth 
have in course of time produced great effects. He points 
out triumphantly that there is no need of supposing 
mighty deluges and frightful earthquakes to account for 
the main facts of geology. 

Lyell attempts to show that the present action of winds 
and storms, of rains and rivers, of ice and snow, of waves 
and tides, will account for the formation of strata, and 
that the gentle oscillations of the earth’s crust will explain 
the varying distribution of land and water. In this we 
can to a great extent follow him. I am quite satisfied 
with the oscillations in the land. If the land rises an inch 
or two every century in one place and falls to the same 
extent elsewhere, all that is required has been explained. 
Nor do I feel at present disposed to question his views as 
to rivers or to glaciers, to rains or to winds. There is how¬ 
ever one great natural agent of which Lyell does not take 
adequate account. He does not attach enough import¬ 
ance to the tides. No doubt he admits that the tides do 
some geological work. He even thinks they can do a 
great deal of work. The sea batters the cliffs on the 
coasts, and wears them into sand and pebbles. The 
glaciers grind down the mountains, the rains and frosts 
wear the land into mud, and rivers carry that mud into 
the sea. In the calm depths of ocean this mud subsides 
to the bottom; it becomes consolidated into rocks; in the 
course of time these rocks again become raised, to form 
the dry land with which we are acquainted. 

The tides, says Lyell, help in this work. Tidal currents 
aid in carrying the mud out to sea ; they aid to a con¬ 
siderable extent in the actual work of degradation, and 
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thus contribute their quota to the manufacture of stratified 
rocks. Such is the modest rdle which Lyell has assigned 
to the tides, and no doubt the majority of geologists have 
acquiesced in this doctrine. Nor can there be any doubt 
that this is a just view of tidal action at present. That it 
is a just view of tidal action in past times is what I now 
deny. Lyell did not know—Lyell could not have known 
—that our tides are but the feeble surviving ripples of 
mighty tides with which our oceans once pulsated. Intro¬ 
duce these mighty tides among our geological agents, and 
see how waves and storms, rivers and glaciers, will hide 
their diminished tieads. 

I must attempt to illustrate this view of tidal importance 
in ancient geological times, f.et me try by the aid of the 
tides to explain the great difficulty which every one must 
have felt in regard to Lyell’s theory. 1 allude to the 
stupendous thickness of the Paleozoic rocks. 

Look back through the Corridors of Time in the manner 
in which they are presented to us in the successive epochs 
of geology. We pass rapidly over the brief career of pre¬ 
historic man; then through thq long ages of Tertiary 
rocks, when the great mammals were developed; back 
again to the much earlier period when colossal reptiles 
and birds were the chief inhabitants of the earth; back 
again to those still earlier ages when the luxuriant forests 
flourished that have given birth to the coal-fields ; back 
once more to the age of fishes; back finally to those 
earliest periols when the lowest forms of life began to 
dawn in the Palaeozoic era. 

As we date remote ages astronomically by the distance 
of the moon, so we date remote ages geologically by the 
prevailing organic life. It is a great desideratum to 
harmonise these two chronological systems, and to 
find out, if possible, what lunar distance corresponds 
to each geological epoch. In the whole field of 
natural science there is no more noble problem. Take, 
for example, that earliest and most interesting epoch 
when life perhaps commenced on the earth, and when 
stratified rocks were deposited five or ten miles thick, 
which seem to have contained no living forms higher 
than the humble Eozoon, if even that were an organised 
being. Let us ask what the distance of the moon was at 
the time when those stupendous beds of sediment were 
deposited in the primaeval ocean. We have in this com¬ 
parison every element of uncertainty except one. The 
exception is, however, all important. We know that the 
moon must have been nearer to the earth than it is at 
present. There are many very weighty reasons for 
supposing that the moon must have been very much 
nearer than it is now. It is not at all unlikely that the 
moon may then have been situated at only a small 
fraction of its present distance. My argument is only 
modified, but not destroyed, whatever fraction we may 
take. We must take some estimate for the purpose 
of illustration. I have had considerable doubts what 
estimate to adopt. I am desirous of making my argu¬ 
ment strong enough, but I do not want to make it seem 
exaggerated. At present the moon is 240,000miles away; 
but there was a time when the moon was only one-sixth 

rt of this, or say 40,000 miles away. That time must 

ve corresponded to some geological epoch. It may 
have been earlier than the time when the Eozoon lived. 
It is more likely to have been later. I want to point out 
that when the moon was only 40,000 miles away, we had 
in it a geological engine of transcendent power. 

On the primitive oceans the moon raised tides as it 
does at present; but the 40,000-mile moon was a far more 
efficient tide-producer than our 240,000-mile moon. The 
nearer the moon the greater the tide, To express the 
relation accurately we say that the efficiency of the moon 
in producing tides varies inversely as the cube of its dis¬ 
tance. Here then we have the means of calculating the 
tidal efficiency for any moon distance* The 40,000-mile 
moon being at a distance of only one-sixth of our present 


moon's distance, its tidal efficiency would be increased 
6x6x6 fold. In other words, when our moon was 
only 40,000 miles away it was 216 times as good a tide- 
producer as it is at present. 

The heights to which the tides rise and fall is so pro¬ 
foundly modified by the coasts and by the depth of the 
sea, that at present we find at different localities tides of 
only a few inches and tides of 60 or 70 feet. In ancient 
times there were no doubt also great varieties in the tidal 
heights, owing to local circumstances. To continue our 
calculation we must take some present tide. Let us dis¬ 
card the extremes just indicated and take a moderate tide 
of 3-feet rise and 3-feet fall as a type of our present tides. 
On this supposition what is to be a typical example of 
a tide raised by the 40,000 mile moon ? If the present 
tides be 3 feet, and if the early tides be 216 times their 
present amount, then it is plain that the ancient tides 
must have been 648 feet. 

There can be no doubt that in ancient times tides of 
this amount and even tides very much larger must have 
occurred. I ask the geologists to take account of these 
facts, and to consider the effect—a tidal rise and fall of 
648 feet twice every day. Dwell for one moment on the 
sublime spectacle of a tide of 648 feet high, and see what 
an agent it would be for the performance of geological 
work 1 We are now standing, I suppose, some too feet 
above the level of the sea. The sea is a good many 
miles from Birmingham, yet if the rise and fall at the 
coasts were 648 feet, Birmingham might be as great a 
seaport as Liverpool. Three-quarters tide would bring 
the sea into the streets of Birmingham. At high tide 
there would be about 150 feet of blue water over our 
heads. Every house would be covered, and the tops of a 
few chimneys would alone indicate the site of the town. 

In a few hours more the whole of this vast flood would 
have retreated. Not only would it leave England high 
and dry, but probably the Straits of Dover would dc 
drained, end perhaps even Ireland would in a literal 
sense become a member of the United Kingdom. A few 
hours pass, and the whole of England is again inundated, 
but only again to be abandoned. 

These mighty tides are the gift which astronomers have 
now made to the working machinery of the geologist. 
They constitute an engine of terrific power to aid in the 
great work of geology. What would the puny efforts of 
water in other ways accomplish when compared with 
these majestic tides and the great currents they produce ? 

In the great primaeval tides will probably be found the 
explanation of svhat has long been a reproach to geology. 
The early palaeozoic rocks form a stupendous mass of 
ocean-made beds which, according to Prof. Williamson, 
are twenty miles thick up to the top of the Silurian beds. 
It has long been a difficulty to conceive how such a 
gigantic quantity of material could have been ground up 
and deposited at the bottom of the sea. The geologists 
said, “ The rivers and other agents of the present day 
will do it if you give them time enough." But unfor¬ 
tunately the mathematicians and the natural philosophers 
would not give them time enough, and they ordered the 
geologists to “ burry up their phenomena." The mathe¬ 
maticians had other reasons ior believing that the earth 
could not have been so old as the geologists demanded. 
Now, however, the mathematicians have discovered the 
new and stupendous tidal grinding-engine. With this 
powerful aid the geologists can get through their work 
in a reasonable period of time, ana the geologists And the 
mathematicians may be reconciled. 

I have here a large globe to represent the earth, and a 
small globe suspended by a string to represent the upon. 
At the commencement of the history the two globes were 
quite close; they were revolving rapidly, ana the moon 
was constantly over the same locality on the primaeval 
earth. I do not know where that locality was; it was 
probably the part of the earth from which the moon had 
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been detached. No doubt it was somewhere near the 
equator, but the distinction of land and water had not 
t hf" arisen. Around the primaeval earth the moon 
revolved in three hours; the earth also revolved in 
three hours, so that the moon constantly remained over 
the red region. This 1 can illustrate by holding the 
$mall globe which represents the moon in one hand, and 
making the large globe which represents the earth revolve 
by the other. 

This state of things formed what is known as unstable 
dynamical equilibrium. It could not last. Either the 
moon must fall back again on the earth, and be reab¬ 
sorbed into its mass, or the moon must commence to 
move away from the earth. Which of these two courses 
was the moon to take? The case is analogous to that of 
a needle balanced on its point. The needle must fall 
some way, but what is to decide whether it shall fall to 
the right or to the left ? 1 do not know what decided the 
moon, but what thi decision was is perfectly plain. The 
fact that the moon exists shows that it did not return to 
the earth, but that the moon adopted the other course, 
and commenced its outward journey. 

As the moon recedes, the period which it requires for a 
journey round the earth increases also. Initially that 
period was hut three hours, and it has increased up 
until our present month of 656 hours. 

The rotation of the earth has been modified by the 
retreat of the moon. Directly the moon began to retreat 
the earth was no longer under an obligation to keep the 
same face thereto. When the moon was at a certain dis¬ 
tance the earth made two rotations for every revolution that 
the moon made. Thus as I carry the small globe round 
the large globe the latter makes two revolutions for 
one revolution of the small globe. Still the moon gets 
further and further away, until the earth performs three, 
four, or more rotations for each of the moon's revolu¬ 
tions. Do not infer that the rate of the earth’s rotation is 
increasing ; the contrary is the fact. The earth’s rotation 
is getting slower, and so is that of the moon; but the re¬ 
tardation of the moon is much greater than that of the 
earth. Even though the rotation of the earth is much 
more than the primitive three hours, yet that of the moon 
has increased to several times the rotation of the earth. 

The moon recedes still further and further, and at 
length a noticeable epoch is reached, to which 1 must 
call attention. At that epoch the moon is so far out that 
its revolution takes twenty-nine times as long as the rota¬ 
tion of the earth. The month was then twenty-nine times 
the day. The duration of the day was less than the 
present twenty-four hours, but I do not believe it was 
very much less. The time we are speaking of is not very 
remote, perhaps only a very few million years ago. The 
month was then in the zenith of its glory. The month 
was never twenty-nine times as long as the day before. 
It has never been twenty-nine times as long as the day 
since. It will never be twenty-nine times as long as the 
day again. 

Resuming our history, we find the moon still continuing 
to revolve in an ever-widening circle the length of the 
month and of the day both increasing. The ratio of 
the day to the month was still undergoing a change. 
When the moon was a little further off the earth only 
revolved twenty-eight times Instead of twenty-sine times 
in one revolution of the moon. Still the velocity of the 
earth abates until it only makes twenty-eeven revolutions 
in one revolution of the moon. This is an epoch of especial 
interest, for it is the present time. In the present order of 
things the moon revolves round the earth once while the 
earth rotates twenty-seven times. This has remained 
sensibly true for thousands of years, and no doubt will 
remain sensibly true for thousands of years to come, 
but U will not remain true indefinitely. Wondrous as 
are the changes which have occurred in times past, not 
less wondrous are the changes which are to occur in 


time to come. The tides have guided our gropings into 
the past; they will continue to guide our researches to 
make a forecast of the future. 

Further and further will the moon retreat, and more 
and more slowly will the earth revolve. But we shall not 
pause at intervening stages; we shall try to sketch the 
ultimate type to which our system tends. In the dim 
fuLurc, many millions of years distant, the final stage will 
be approached. As this stage draws nigh, the rotation of 
the earth will again approach to equality with the revo¬ 
lution of the moon. From the present month of twenty- 
seven days we shall pass to a month of twenty-six days, 
of twenty-five days, and so on, until eventually we shall 
reach a month of two days, and lastly a month of one 
day. When this state has been attained the earth will 
constantly turn the same region towards the moon. I do 
not know what is the locality on the earth which is 
destined for this distinction. 

Here you see that the first state and the last state of 
the earth-moon history are in one sense identical. In 
each case the same face of the earth is constantly directed 
towards the moon. In another way, how different are the 
first stage and the last. At the beginning the day and the 
month were both equal, and they were each three hours. 
At the end the day and the month will be again equal, 
but they will each be 1400 hours. The moon will then go 
round the earth in 1400 hours, while the earth will rotate 
on its axis in the same time. In other words, the day is 
destined in the very remote future to become as long as 
fifty-seven of our days. This epoch will assuredly come 
if the universe lasts long enough. When it has come 
it will endure for countless ages. It would endure for 
ever if the earth and the moon could be isolated from all 
external interference. 

We heard a great deal a few years ago about the 
necessity of shortening the hours of labour. I wish to 
point out that the social reformers who are striving to 
shorten the hours of labour are pulling one way, wnile 
the moon is pulling the other. The moon is increasing 
the length of the day. The change will be very gradual, 
but none the less is it inevitable. Where will the 
nine-hours’ movement be when the day has increased 
to 1400 hours ? This will be a very serious matter, and 
there is only one way by which it can be avoided. The 
question is one rather for engineers than for astronomers; 
but I cannot help thi owing out a suggestion. My advice 
is: Anchor the moon, and keep it from going out. If you 
can do this, and if you can also provide a brake by winch 
the speed of the moon can be controlled, then you will 
be able for ever to revel in the enjoyment of a twenty- 
four-hour day. 

Should this engineering feat never be accomplished, 
then we have only the 1400-hour day to look forward to. 
Nor is there anything untoward in the prospect, when we 
take natural selection as our comforter. By natural 
selection man has become exactly harmonised with his 
present environment. No doubt natural selection moves 
at a dignified pace, but so in all truth does tidal evolution. 
Natural selection and tidal evolution have advanced pari 
passu through all the past millions of geological time. They 
will advance pari passu through all the ages yet to come. 
As the day lengthens, so wul man’s nature gradually 
change too, without any hardship or inconvenience. All that 
is necessary is plenty ef time. Should we think it a hard¬ 
ship that our children should have a day of twenty-four 
hours and one second instead of twenty-four hours ? That 
theday enjoyed by our grandchildren should be a second 
longer than the day of our children? That the day of 
our great-grandchildren should be a second longer still, 
end so on continually ? This would be no inconvenience 
whatever. No one except the astronomers would be able 
to detect the change, and daily lif? would be unaltered. 
Yet, carry on this process for onW 150 million years, and 
we shall find that the whole change of the day f 
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twenty-four hours to 1400 hours has been accomplished. 
The actual rate of change is indeed much less than 
this, and is at present so small that astronomers can 
hardly even detect it 

Our remote posterity will have a night 700 hours long, 
and when the sun rises in the morning 700 hours more 
will elapse before he can set. This they will find a most 
suitable and agreeable arrangement. They will look back 
on our short periods of rest and short periods of work 
with mingled curiosity and pity. Perhaps they will even 
have exhibitions of eccentric individuals able to sleep for 
eight hours, work for eight hours, and play for eight 
hours. They will look on such curiosities in the same 
way as we look on the man who undertakes to walk a 
thousand miles in a thousand hours. 

I am beyond all things anxious to give you the impres¬ 
sion that I am not indulging in any mere romance. No 
doubt the various figures I have mentioned are but esti¬ 
mates. They may be found to require correction—per¬ 
haps large correction; but the general outline of the theory 
must be true. Should any traces of doubt still linger in 
the mind of some prejudiced person, let me finally dissi¬ 
pate them. Perhaps some caviller may say, Where 
are the proofs of all this action of the tides ? How do 
you know that the tides are sufficiently powerful to pro¬ 
duce such changes ? I believe I have shown this abun¬ 
dantly, but some people require a great deal of conviction. 
I have therefore kept my best argument for the end. 

For an overwhelming proof of tidal efficiency I shall 
summon the heavens themselves to witness, and 1 shall 
point to the stupendous task which tides have already 
accomplished. As the moou has made and is making 
tides on the earth, so the earth once raised tides on the 
moon. These tides have ceased for ages; their work 
is done; but they have raised a monument in the moon 
to testify to the tidal sufferings which the moon has un- 
dergone. To that monument I now confidently appeal. 
The moon being much smaller than the earth, the tides 
on the moon produced by the earth must have been many 
times as great as the tides on our earth produced by the 
moon. It matters not that the moon now contains no 
liquid ocean. Nor does it matter whether the moon ever 
had a liquid ocean. In very ancient days the moon was 
not the hard, rigid mass which it now appears. Time 
was when the volcanoes raged on the moon with a fury 
which nothing on our earth at present can parallel. The 
moon was then in a soft or a more or less fluid condition, 
and in this viscous mass the earth produced great tides. 

Great tides in truth they were, for the earth is eighty 
times as heavy as the moon. On the other hand, the 
moon is only one-fourth the diameter of the earth; so 
that the actual height of the tides on the moon would 
be still many times as great as the tides on the earth. When 
the moon was nearer to us, as it was in early ages, those 
tides were still greater. Think for one moment of what 
a lunar tidal wave of such magnitude would be capable. 
This wave is perhaps of molten lava; it would tear 
over the surface with terrific power, and anything that 
friction could accomplish that great current would do. 
That tidal current has done its work; even if the moon 
were fluid at the present day it could no longer be dis¬ 
tracted by tides. Remember, it is not the mere presence 
of the tide which produces friction. It is the action of 
the tide in rising and in falling which accomplishes the 
work. If, therefore^ the moon moved so that it was 
always high tide at the same place, the tides could pro¬ 
duce no further effect The spot where the tide is high 
on the moon is the spot which is towards the earth. It 
hence follows that the action of the tides will cease when 
the moon constantly directs the same face to the earth. 
The moon has thus at length gained a haven of Test 
from a tidal point of view. No doubt the moon has a 
high tide and it has a low tide, but those tides no longer 
ebb and flow: the moon has succumbed to the incessant 


action of friction, and has assumed the only attitude 
which can relieve it from incessant disturbance. 

For many centuries it had been an enigma to astrono¬ 
mers why the moon should always turn tne same face to 
the earth. It could be shown that there were many 
million chances to one in favour of this being due to 
some physical cause. The ordinary theory of gravitation 
failed to explain the cause. Every one had noticed this 
phenomenon. Yet the explanation was never given till 
lately. It was Helmholtz who showed that this was a 
consequence of ancient tides, and this simple and most 
satisfactory explanation has been universally accepted. 
The constant face of the moon is a living testimony to the 
power of the tides. What tides have accomplished on 
the moon is an earnest of what tides will accomplish on 
the earth. 

In the great conflict of the tides the earth has 
already conquered the moon, and forced the moon 
to render perpetual homage as a token of submis¬ 
sion. Remember, however, that the earth is large, 
and the moon is small. Yet small though the moon Is, 
it gallantly struggles on. “ You have forced me,” cries 
the moon to the earth, "to abandon the rotation with 
which I was originally endowed; you have compelled 
me to rotate in the manner you have dictated. I will 
have my revenge. It is true I am weak, but I am unre¬ 
lenting ; day by day I am exhausting you by the tides 
with which I make you throb. The time will assuredly 
come, though it may not be for millions of years, when 
you shall be forced to make a compromise. When that 
compromise is made the turmoils of the tides will cease : 
our mutual movements will be adjusted. With equal 
dignity we shall each rotate around the other; with equal 
dignity we shall each constantly bend the same face to 
the other.” 

There is another point to be considered. We must 
not forget that there is a sun in the heavens as well as 
a moon. The sun also produces tides in the earth. 
Those tides were much smaller than the lunar tides, so 
that we could afford to neglect them. But we have seen 
that the lunar tides will gradually decrease to nothing. It 
behoves us then to consider what the solar tides can 
effect which shall be worthy of our attention. In a lecture 
which I gave here some years ago, I made allusion to the 
discovery of the satellites of Mars. I mentioned that one 
of the satellites of Mars presented a phenomenon un¬ 
paralleled in the solar system. The satellite revolved 
around Mars in a period of seven hours, while Mars him¬ 
self rotated on his axis in a period of twenty-four hours. 
We here actually find the moon of Mars rotating around 
Mars in much less than one of Mars' own days. This 
was a most curious and unexpected circumstance, but 
the observations of the discoverer, Asaph Hall, placed 
the great fact beyond any doubt. The mystery has now 
been explained. It is due to the action of the solar 
tides on Mars. Nay more, we can actually foresee that 
at some incredibly remote future time our earthy and moon 
are destined to present the same movements which have 
seemed so anomalous in Mars. 

Left to themselves, the earth and the moon would 
have remained for ever in the condition of compromise. 
The moon would have revolved round the earth in 1400 
hours. The earth would have rotated on its axis in 1400. 
hours also. But now the solar tides intervene. They have 
little effect upon the moon; it revolves as before, but the 
solar tides begin to retard the earth still further. Instead 
of a period of [400 hours, the earth will have a still longer 
day, so that finally the moon revolves more rapidly around 
the earth than the earth rotates on its axis. 

It seems to me that the episode I have mentioned is one 
of the most interesting in tne whole of modern astronomy. 
We have first a most delicate telescopic discovery of 
the tiny satellite of Mars and of its anomalous move¬ 
ments. We then have a beautiful explanation of how 
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this anomalous motion has arisen from the action of 
tolar tides. Finally we have in this miniature system 
of Mars a foreshadowing of the ultimate destiny of our 
earth and our moon. 

Do 1 say the ultimate destiny ? Nothing is ultimate in 
nature. The moon and the earth would have come to an 
amicable and a final agreement had they been let alone. 
But now the sun has intervened and disturbed the earth's 
rotation. The truce once broken, the moon again pro¬ 
duces tides on the earth, the earth reacts on the moon, 
and a whole chain of complicated movements are the 
consequence. I shall not now attempt to trace the further 
progress of events. 

I have dealt with very large figures in this lecture, and 
perhaps I have taxed your imagination by my demands 
that you should conceive of periods of tens of millions of 
years. Yet after all let us look at the results in their true 
proportion, compared with the universe in which our lot 
has been cast. 

Truly we have been engaged with a very trifling matter. 
Is not our earth one of the most insignificant bodies in 
the universe? And our moon is much smaller still. Nor is 
it even the life-bistory of our earth that we have been 
considering, it is merely a brief episode in that history. 
What are the periods of time we have been discussing 
when compared with those infinitely longer periods during 
which the solar system has been evolved? Even the 
solar system is but one out of one hundred million such 
systems, each of which has its own life-history. Viewed 
in their true proportions, the phenomena 1 have described 
are but of infinitesimal importance, andj the time Jhey 
have occupied is merely ephemeral. 

No doubt we have only dwelt upon the tides on the 
earth and the tides in the moon, which have been of such 
infinite importance. But do not suppose that tides are 
confined to the earth and to the moon. So far as we 
know, everybody in the universe is capable of producing, 
and actually does produce, tides in every other body. 
Every planet throbs in response to the tides produced in 
it by every other planet Every star has a distinct tidal 
wave produced in it by every other star. You may say 
that such tides are infinitesimal, but you must remember 
that infinitesimal causes, sufficiently often repeated, can 
achieve the mightiest effects. 

We know that tides have wrought our solar system into 
its present form; and are we to say that the wondrous 
powers of the tide have no grander scope for their exer¬ 
cise ? I prefer to believe that tides operate far and wide 
through the universe, and that in the recognition of the 
supreme importance of tidal evolution we mark a great 
epoch in the history of physical astronomy. 


POPULAR NATURAL HISTORY * 

*T*HE present volume of this finely illustrated work 
* finishes the account of the VerteDrates with the 
history of the Fishes, and gets over as well an immense 
mass of the Invertebrates. The story of the Fishes is 
contributed by Prof. H. G. Seeley, who, in the limited 
compass of 150 pages, of which about one-sixth is occu¬ 
pied with figures, has given a very fair and comprehensive, 
notice of this class. The Fishes are the only primary 
division of the Vertebrata which live in water, and have 
no representatives passing their lives upon land or in the 
air. This eondition of existence is probably the cause 
of the close correspondence in bodily<form in the majo¬ 
rity of fishes, which progress through the water chiefly 
by movements of the tail, and use the fins as organs with 
which to steer a path. ** Clear as is the idea which rises 
In the mind at the mention of a fish, the multitude of 
forms which fishes exhibit are greater, perhaps, than those 
to be found in any of the other great groups of Vertebrate 
' ‘ "CmwU's Natural Htatonr/' Editad by P. Martin Duncan, M.B., 
F.R.8. VeL v., lUmtnUad. (London; CukU, Patter, Oalpin, and Co., 


animals described in the previous four volumes of this 
series. The slender form of the lamprey or eel contrasts 
with the expanded body of the turbot or the plaice; the 
short deep form of the sun-fish is unlike the broad, flat¬ 
tened, and long-tailed skate; the sea-horses, when attached 
to sea-weeds by their prehensile tails, at first sight present 
none of the familiar characteristics of fishes. The flying- 
fish, which have the fins so expanded as to serve some of 
the purposes of wings, present a remarkable contrast to 
the spheroidal spiny body of the globe-fish, while the 
hammer-headed shark exhibits a form of body in some 
respects more singular still. When we turn to details of 
proportion and structure, and contrast the shapes of the 
head or of the tail, the variety among fishes is altogether 
exuberant.” 

As an illustration of the woodcuts to be found plenti¬ 
fully in this volume, we select a sea-horse some time since 
described by Dr. Gunther, the strange bizarre form of 
which will at once attract attention. The illustration is a 
very fair copy of the beautifully-drawn figure of Mr. Ford 
in the Proceedings of the Zoological Society of London 
for 186;, and represents, of the natural size, a specimen of 
Phyllopteryx eques from South Australia. “ There is no 
doubt/’ writes Dr. Gunther, “that these fish attach them¬ 
selves with the prehensile end of their tails to stems of 
sea-weed and other objects; and when they are in the 
vicinity of sea-weed of a similar colour to themselves, 
their resemblance to it must be so great that they would 
easily escape being observed by their enemies.” We fancy 
that Prof. Seeley is wrong in stating that, “ as the name 
implies, this fish has very much the aspect of a moving 
plant.” The idea in Swainson’s mind was doubtless 
nearer to the actual meaning of the words he formed the 
generic title from—that of leaf-winged—and we may 
venture to call Dr. Gunther’s species the Leaf-finned 
Sea-horse. 

The section on Fossil Fishes is very short, but a great 
deal of information is contained therein. “ A large pro¬ 
portion of fossil fishes belong to the division Palaeichthyes. 
This group comprises most of the fishes which have been 
met with in the primary rocks and many of those found 
in the Secondary strata; but in Tertiary deposits the 
Teleostean division is quite as well represented in the 
geological formations as in existing seas. There is no 
evidence of any gradual succession of fishes in the order 
of increased complicity of structure, as the deposits in 
which they occur approach nearer to the present' day, and 
there is no reason to suppose that the oldest fishes known 
were the first that appeared upon the earth. The earliest 
fishes discovered were met with in the Lower Ludlow 
rocks, which form the upper part of the Silurian strata. 
The most ancient genus is Scaphaspis, a small buckler¬ 
headed fish, which had the body covered with scales. 
Many allied genera are found in the overlying Old Red 
Sandstone, in which fishes appear in extraordinary 
variety. Among the allies of Scaphaspis are Pteraspis, 
Cephalaspis, &c., some of which range down to the 
Silurian rocks. Near to these fishes must be placed 
Coccosteus, Pterichthys, and the immense American 
fossil of Devonian age named Dinichthys. These fishes 
are thought to be related to Ganoids and Sharks, but in 
external form they more closely approximate to Loricaria, 
though the tail is heterocercal. They form a distinct 
group named Placodermi.” 

While four volumes and a goodly portion of a fifth are 
devoted to the Vertebrata, there are not wanting signs 
that the Immense divisions of the animal kingdom here 
grouped as In vertebrata are to be treated of after the 
usual stereotyped fashion, and that at most one further 
volume will bring this series to a close. The Invertebrate, 
we are told, are divided into great types, or groups, which 
are (t) the Molhisca; (a) the Arthropoda; (3) the 
Vermes; (4) the Echinodermata; (5) the Zoophyte; and 
(6) Protozoa. * These great divisions are not exactly 
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defined in nature, and they are subdivided into secondary 
groups, and are also united in some instances by forms of 
lift which cannot well be placed in any particular one.” 
We presume these “latter forms of life” are those called 
" intermediate groups,” which are M (t) the Tunicate, 
which have a more or less leathery or cartilaginous cover* 
ing sac.” " They may be placed in the neighbourhood of 
the Vermes and Mollusca in their classification." “(3) 
The Molluscoida, which have the body with shells placed 
differently to those of the Mollusca, or have a tubular or 
shell-like covering." “ The Bryozoa and Brachiopoda are 
included in this group, and in their structures, embryonic 
and adult, they show resemblances to those of Vermes, 
Mollusca, and Tunicata.” 

The chapters on Mollusca and Tunicata are by Dr. 
Henry Woodward; the Bryozoa and Brachiopoda by 
Agnes Crane; the introduction to Insecta and the account 


of the order of the Hymenoptera is from the pen of Mr. 
Dallas, and the chapter on the order of Coleoptera is by 
Mr. Bates. In passing we may note that the reader 
will find no hint that the Arthropods are jointed-limbed 
animals containing the Crustacea and Arachnids, unless 
incidentally *hen Mr. Dallas is describing the true 
Insect type. 

It is scarcely necessary to state that within the limits 
at his disposal Dr. H. Woodward has given a very 
interesting account of the Molluscan forms. We are 
glad to note too that he has devoted a good portion of 
his space to an account of the Cuttle-fishes, which is more 
exciting and interesting reading than the necessarily brief 
accounts of such families as those of Cancellariadse and 
PyramidelUdse. The chapter on that u intermediate 
type,” the Tunicata, is poor indeed, and not what we 
should have expected from its author. Surely we have 
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learned something more of this group since the writings 
of Forbes and Savigny. 

The chapters on the Brachiopoda and Bryozoa by 
Agnes Crane appear to be extremely carefully written. 
The illustrations—-many of them—are refreshingly new, 
and taken from the best of sources. We altogether dis¬ 
agree with the authoress as to adopting the name of 
Bryozoa for the group she calls Sea-mosses, but she 
states the case for and against the use of the term Polyzoa 
most fairly; and nowhere have we met a more neatly 
compiled account, brought down, too, to the very latest 
date of this group—even the facts brought to light by the 
expedition of the ChaUtnger are alluded to therein. 

The introduction to the group of Insects is remarkably 
well done. The classification >s primarily based on the 
presence or absence of a perfect metamorphosis, and the 
secondary divisions are based on the structure of the 
mouth. {As for certain small groups of insects which ] 


undergo no metamorphosis at all, u They may be resi¬ 
dues of groups formerly more numerous and abundant, 
in which case they ought probably to be kept distinct 
from the other existing orders of Insects," or as we prefer 
to think, “ they may be degraded representatives of the 
orders to which they appear to be most nearly related.” 
The account of the first order on the list, that of the 
| Beetles, is written by H. W, Bates, and few possess more 
' knowledge of the many forms that compose this group. It 
j need not be said that he does not attempt to treat of the 
; 80,000 and upwards of known forms in the fifty pages at 
his service, but from what he tells us of the habits of 
those he does describe, we feel our interest in the subject 
increasing, until, when we come to the account of the 
Ladybirds,“ upwards of 1500 species of which are known," 
we feel sorry that we have come to the very last line long 
ere the author bad evidently^come to the last of his 
subject. 
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We give, through the courtesy of the] publishers, | very destructive. Several of the speciesare very injurious 
another illustration taken (from the chapteivon Weevils. ; to the sugar-cane. One found in sugar-plantations in 
It is of a weevil known as Rhynarphoms pahnarnm, Its Guiana contain in their intestines lumps of a sweet waxy 
fat grubs live on the stems of palm-trees, and are often j substance—the altered saccharine food on which they 
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live—-and for this they" are boiled and "eaten by the 
native. The fine fat larva and the pupal ccndition, 
as well as the full-grown weevil, are to be seen in the 
engraving. 


The account of the immense and important order of 
the Hymenoptera is written by Mr. Dallas; but only the 
history of the Aculeata is here given, and the other 
sections are reserved until the succeeding volume 


AMI BOU& 

T'HI decade which closes this year will remain a 
* memorable one in the annals of geology for the great 
names which appear in its obituary. Not a few of the 
early leaders, to whom it was possible to master fully every 
department of the infant science and to strike out into 
new untrodden paths in almost any direction, have lived 
on to witness the vast development of the studies which 
they did so much to foster. In this country we have lost 
only lately Murchison; Sedgwick, Lyell, Phillips, Scrope, 


whom weearlylearnt to reverencejas demi-godsof theheroic 
age. And now to these names another falls to be added 
which, though not that of a Briton, has long been a 
household word among the geologists of thiB country. 
The veteran Ami Bou£ has just passed away. Ripe m 
years and universally honoured, he has remained perched 
on his beloved mountain slopes like a boulder stranded 
above the reach of the all-devouring sea. But the tide 
of mortality has at last swept him-away, and has thus 
broken one of the most interesting ties that bound us to 
the early days of geology. Havingformany years enjojed 
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the privilege of his friendship and having heard from his , 
own lips many of the incidents of his life, I am able to , 
give here a few personal reminiscences which may be of | 
general interest at the present time, without at present 
attempting to offer any summary or review of the scien¬ 
tific work of his life. It is much to be desired that his 
own notices of his life should be published. His early 
wandering years were especially eventful, and their history 
is intimately bound up with that of the science which he 
cultivated with so much ardour. 

Ami Boud was born, so far as I can make out, on 
March 16, 1794, so that he had reached the eighty-eighth 
year of his age. He was descended of an old French 
family, and could trace his pedigree back for some four 
centuries. In the time of Louis XIV., when so large a 
part of the Protestant population fled on the Revocation 
of the Edict of Nantes, his ancestor escaped from Bor¬ 
deaux in a barrel. The family went first to Amsterdam, 
and finally settled at Hamburg. His mother's family 
belonged to an Alsatian stock, by name Roth-Hut, which, 
when they came to Geneva, was changed into Chapeau- 
rouge. She was the daughter of a rich merchant who 
had established himself at Hamburg, but she was sent at 
an early age to her relatives in Geneva. Hence French 
became her early, and to the end of life her natural, 
language, for though she returned to Hamburg and 
married there, she never acquired fluency in German, 
and .French was the language in which she always 
talked to her children. Thus, though born in Ham¬ 
burgh, Boud spoke and wrote French, and not German, 
as the language of his boyhood. Both his father and 
mother appear to hare died when he was still very 
young. He was accordingly sent to the care of his uncles 
in Geneva to be educated. It was intended that he 
should enter the mercantile life, in which most of his 
relatives were engaged. But at that time the French 
were menacing Hamburg, and the state of Europe was 
so unquiet that his guardians, deeming him safer in 
Geneva, kept him there studying jurisprudence. His 
tastes were already, however, strongly turned towards 
natural science, and he threw himself heartily into the 
pursuit of mineralogy and botany. He was accordingly 
allowed to prosecute these studies, in which he made 
considerable progress. The political horizon continu¬ 
ing still ominously dark, Boud’s future was somewhat 
uncertain. There was family property enough in Ham¬ 
burg to secure a small competence for himself and his 
brothers; but it consisted of property and stock which 
might be destroyed by the French, as had happened 
already to one of his uncles. So his guardians determined 
that he ought to have some profession to fall back upon in 
case of the destruction of the Hamburg property. He 
chose medicine as the career that promised mo 3 t facilities 
for prosecuting natural history studies. Britain offering 
at that time the only safe retreat for him, he was sent 
to the medical school of Edinburgh University, Ashe 
used to say himself, ** I really went to Scotland to escape 
from Napoleon.” Coming with good introductions from 
Prevost of Geneva and others to Dugald Stewart and 
other eminent men, he found a welcome in the mo 3 t cul¬ 
tivated society of Edinburgh. For three months he em¬ 
ployed himself principally in acquiring English, which 
he eventually mastered sufficiently to be able to read it 
fluently, ana with less success to speak and write it. To 
the end of his long life he was glad of every opportunity 
of using his knowledge of English. His letters to me were 
always in English, closely written, without spectacles, in an 
almost microscopic handwriting, and not seldom sealed 
with a thistle and "Dinna forget," which he cherished as 
one of the souvenirs of his student days in Scotland. He 
studied chemistry under Hope, and took voluminous notes 
in French, which he had carefully preserved. He knew 
more botany, he used to say, than his professor, and pro¬ 
fited nothing by that class. But the natural history class 


under Jameson greatly stimulated his mineralogical and 
geological zeal. In the fortnight between the winter and 
summer sessions he would always rush off for an excursion 
into some part of the country with hammer, bag, or yascu- 
lum. The long autumn vacation, too, was put to a similar 
use. In this way he made himself personally familiar 
with much of the Scottish Highlands, including Mull and 
Arran. He extended his rambles into the basaltic tracts 
of the north of Ireland, and visited also the Lake Dis¬ 
trict and part of Derbyshire. Besides receiving the 
friendly assistance of his teacher, Jameson, he was inti¬ 
mate with Playfair, and accompanied MacCulloch in his 
yacht round Arran. 

Meanwhile events of worldwide importance and of the 
utmost interest to Boud had been rapidly passing on the 
Continent. The final disaster at Waterloo, by shattering 
Napoleon’s power, had freed Boud*s Hamburg property 
from all risk of attack, and left him at liberty regarding 
his future career. He resolved to complete his medical 
education, and accordingly took his degree at Edinburgh 
in 1816. During the course of his medical work he had 
made many researches and experiments with the view of 
offering as his graduation thesis a treatise, De Urina. 
But finding he could not afford to publish so voluminous 
a mass of materials as he had collected, he chose another 
subject to which he had likewise given much attention— 
the causes of the present geographical distribution of 
plants. He was at that time much impressed by the 
writings of Humboldt on kindred topics, and in the 
course of his rambles over Scotland he had been in the 
habit of noting carefully the relations between the flora 
of each district and its geological structure. Accordingly 
he duly presented to the Senatus a Latin thesis, “De 
Methodo Floram regionis cujusdam conducendi, exem- 
plis e flori ScoticA &c., ductis, illustrata.” It was cha¬ 
racteristically and gratefully dedicated to his maternal 
uncles and guardians. 

Having graduated as a doctor of medicine at Edin¬ 
burgh, he left Scotland immediately thereafter, and went 
to Paris to prosecute his studies in physics and chemistry. 
While thus engaged he brought together the large collec¬ 
tion of notes he had made in Scottish geology, and elabo¬ 
rated them into his well-known “ Essai Gdologique sur 
l’Ecosse ” a work which will always rank as one of the 
early classics of the science. Unfortunately for the book 
he left Paris on his travels before it had passed through 
the press. He placed the revision of the proofs in the 
hands of a friend, and hence many errors crept both into 
the text and the plates. 

Being now free to move about as he chose, he devoted 
himself with all the ardour of his enthusiastic nature to 
the prosecution of geology. He personally visite 1 most of 
the more interesting tracts of France and Central Europe, 
but finally devoted himself to the eastern regions, as being 
those about which least was known. At the age of thirtv- 
two he married a lady six years younger than himself, 
who accompanied him in many of his journeys, and who 
now survives him. The best evidence of his constant 
industry is furnished by the list of papers and memoirs, 
some 200 in number, which during his long life he pub¬ 
lished in the scientific journals of Europe. Some or his 
best work was done in Turkey, of which country Indeed 
he was the first great geological explorer. The volumes 
in which he embodied the results or his researches there 
show at once his skill as an observer and the quiet in¬ 
domitable courage with which he must have faced every 
kind of privation and even danger. On one occasion, as 
he told me, he was poisoned byhis servant—a nobleman, 
who leaving him for dead, made off with the carriage and 
everything belonging to the poor traveller except his 
watch, which, being only of silver, was not considered 
worth stealing. 

After some years spent in field-work he published at 
Paris (1835) his excellent “ Guide du G&logue-Voyageur,”- 
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in which be gives the sum of his own practical experience, 
with a digest of what bad been done by others. Though 
much of these two little pocket volumes has been super¬ 
seded by the progress of science, they remain as an 
admirable summary of the geology of their time, while 
many of their sound practical directions may be usefully 
read and remembered in all time coming. The closing 
sentences of the preface may be quoted here for their 
personal reference, “ Thrown from my earliest days on 
the highways of the world, as most of my kin have 
been, having spent my life among seven capitals of 
Europe, and having near relatives in a dozen cities of 
the north-west and centre of this continent, my travelling 
disposition may be easily understood, and my irresistible 
tendency to a vagabond life. I was left an orphan at 
eleven years, and became entirely master of my own 
movements at twenty. This want of a fixed residence, 
this facility of moving about and making myself at home 
everywhere, adopting the customs and language of each 
country, must naturally have taught me to travel, and 
may to some extent excuse my pretension to say more on 
these matters than others. I have traversed a good part 
of Europe, and have been able to examine in detail all 
the formations of this continent. In spite of trying 
adventures, it is no mere invalid who now speaks and 
bids adieu to an active life, but one who, having seen 
much during a period of twenty years, believes that he 
may usefully recapitulate his observations for the benefit 
of his fellows, before again starting on the wandering life 
to which fate seems to have condemned him. The West 
flees from me, the East summons me; my grave Bhall be 
where heaven may please.” During one of bis sojourns 
in Paris he and a few others founded the present dis¬ 
tinguished Geological Society of France. In a letter 
which l had from him at the time of the jubilee of the 
Society last year, he writes; “ The Geological Society of 
France was created in my library room, April i, 1830 j 
present were Brongniart (Alex.), Cordier, F^russac, 
Blainville, Constant Prevost, Jobert—all dead. [This 
is not quite correctly remembered; for the meeting took 
place on March 17, 1830, in the rooms of the Philomathic 
Society of Paris, Boud himself in the chair.] They 
wish I should preside at this solemn meeting, but at 
eighty-six years of age, with my infirmities, it was impos¬ 
sible.” He was one of the early presidents of the Society, 
and through life continued to take a paternal interest in 
its welfare. 

Some forty years ago or more, after many wanderings 
in Austria and the adjacent countries, Boud obtained a 
piece of land at Vdslau, on the last spurs of the Eastern 
Alps. looking over the great plain which stretches east¬ 
wards to the Carpathian mountains. There were at the 
time few or no houses about the place, and the three or 
four acres acquired by Boud were a free gift from the 
proprietor to encourage building there. Now it is a 
fashionable watering-place for the Viennese, with nume¬ 
rous villas and hotels gathered round a copious hot 
spring, the water from which is caught in a swimming 
basin. I visited the veteran there in i860, and found 
him established for the summer among his vineyards and 
his orchard well stocked with quinces, almonds, peaches, 
and apples. He had no children, but had adopted as a 
daughter a relative of his wife. It was charming to see the 
enthusiasm with which he threw himself into everything 
that he did, In spite of severe suffering and numerous 
operations of lithotomy he still retained, for an old man of 
seventy-five, an extraordinary vigour and vivacity. He 
made wine enough not only to supply his own needs, but 
to sell to the dealers, and looked after every detail of the 
process as if wine-making had all along been the only 
occupation of his life. He took me with him on some 
interesting excursions in the neighbourhood, and warm 
though the weather was, he walked at a pace to which 
even young geologists are not accustomed in this country, 


It was delightful, too, to listen to his reminiscences of old 
times. He had known most of the geologists of note of 
the century, and had corresponded with all of them. He 
had amusing little personal recollections to give, mostly 
in English, which he would now and then, when the 
words failed him, exchange for German. He remem¬ 
bered down to the minutest details his life at Edinburgh 
and his rambles in Scotland. Now and then in a pause 
of our talk, as his memory drifted back again into the old 
student days, his face would lighten up with a sudden 
gleam of satisfaction as he would question me as to some 
quarry or brook-section he had visited more than half a 
century before, and which stood out as distinctly as if it 
were again in front of him. At his town house in Vienna, 
whither he used to return for the winter, he showed me his 
tabulated geological indices, in which he said that every 
geological work or memoir published in his time in every 
language was catalogued. It is much to be desired that 
these indices, which were carefully written out by himself, 
should be promptly published. They are particularly 
full, I believe, in the department of physical geology. 
Up to the last he retained his interest in the progress of 
the science, and communicated thoughtful papers on the 
work of others when no longer able to make original re¬ 
searches himself. The many long letters he wrote to 
me were always full of gossip as to the doings of his 
friends in Vienna, and shrewd remarks on passing events, 
scientific or otherwise. They were always in English, as 
I have said, but often with such strange idioms and spel¬ 
ling as occasionally made their meaning not very clear. 
I am tempted to give a quotation from one which I re¬ 
ceived from him in November, 1870, during the time of 
the Franco-German war I was retain to late in the 
country this year by bad weather. My vintage did 
protract itself so late in October that we are hardly 
established comfortably now in town. Besides, the 
dreadful war preoccupations did take me all time from 
thinking at scientific matter, and now perhaps that dis¬ 
tress will approach till nearer our abode. When you 
will know that I have very good and near parents in both 
armies and you perceive the possibility of parents killing 
themselves without recognising themselves, nor having 
the opportunity to do so, you will understand that 1 have 
often headach when I ride the newspapers or hear from 
the quite useless slaughters which have been prevented 
only by those men at the head of the human Society. I 
have parents in Paris, other exiled in Spain in England 
in Switzerland. The country houses of some by Paris 
are German hospitals or barracks. ... As descending 
from Frenchmen I fill myself quite happy to be a German 
and to have remain such my whole life on.” 

With the regret that accompanies the severance of a 
tie that links us with so many interesting associations of 
the past there mingles in no common measure the feeling 
of personal bereavement Retired for so many years in 
his Austrian retreat, Bou6 kept up the freshness of his 
youthful sympathy with progress and the kindliness of 
his hearty exuberant nature. May the dust lie light on 
his honoured head ! To have even seen his round, good- 
natured face and sparkling eye was something to remember 
with satisfaction; but to have been privileged with his 
friendship was an honour the recollection of which will 
be more than ever precious fo those from whom it has 
now been for ever withdrawn. 

Arch. Geikie 


NOTES 

Tns International Exhibition of Smoke-abating Appliances 
at South Kensington was opened yesterday with great kUa. 
The opening meeting was held In the Albert Hall, the Lord 
Mayor in the chair, supported by the Marqness end Marchioness 
of Lome, Doctors Siemens and Franldand, Captain Gslton, 
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Sir H. Thompson, Lord Aberdare, and many men of science 
tnd others interested in the movement. The following 
awards will be made A prize of ioo guineas, given by Dr, 
Siemens; two prizes, together of about ioo guineas, given by 
ladies interested in the National Health and Kyrle Societies, for 
the best domestic fire-grate; the Society of Arts medals; a prize 
of 50/., given by the Manchester Association for the Prevention 
of Noxious Vapours, and certificates to be awarded by the 
Council. 

Tub Annual Meeting of the Royal Society was held yesterday. 
The usual business was transacted. Fart of the President’s 
interesting address will be found in another column. 

Mr. H. N. Moseley, F.R.S., has been elected to the Linacre 
Chair of Physiology in the University of Oxford, vacant by the 
death of Prof. Rolleston. We heartily congratulate Prof. 
Moseley and the University of Oxford, whose appointment must 
be regarded with genuine satisfaction. 

Baron NordensxjBld was in town for a few days last week, 
leaving again on Sunday, much to the disappointment of many 
who wished to make up for the poor reception lie met with when 
he called here on his way home round Europe and Asia. It will 
be remembered that he reached London on a Good Friday, when 
no one expected him, and when wc were in the throes of an 
exciting parliamentary election. His present visit was therefore 
looked forward to as affording an opportunity of showing worthily 
England's appreciation of his great work. Unfortuuately, how¬ 
ever, he was compelled to leave before anything could be done. 
Baron Nordenskjold’s narrative of his great voyage will be pub¬ 
lished in a very few days, and will, we believe, besides describing 
the incidents and discoveries of his own voyage, contain a narra¬ 
tive of research on the northern shores of Euro|>e and Asia from 
the earliest times down to the present day. Its scientific value 
is likely to be very great. 

, In consequence of an appeal from Mr. Leigh Smith’s relations 
and friends, the Council of the Geographical Society on Monday 
last resolved to ask the First Lord of the Admiralty to receive a 
"deputation from their body, accompanied by experienced Arct’c 
navigators, who will urge upon him the necessity for taking im¬ 
mediate steps for the relief of the Eira. It is considered by 
Mr. Smith’s friends that a well-equipped and commanded 
steamer alone can meet the requirements of the case, as it is 
not impossible that the Eira may have met with some serious 
disaster, and that it wonld certainly be necessary to visit without 
delay Elm Harbour and other points on the south coast of 
Franz-Joscf Land. Perhaps a more modest request that two or 
three gunboats should at once be ordered to cruise up and down 
the ice-limit during the winter, and keep a bright look in all 
directions, might receive more attention, and would In the end 
probably prove as effective, and certainly less dangerous than 
the other plan. The Eira left Peterhead in the middle of June, 
and appears to have been only once spoken, viz. by the Norwe¬ 
gian vessel Praam. She first met the Eira cut June 30, steer¬ 
ing for the Matyushin Shar, and eight days later met her again 
steering a northerly coarse. It may fairly be assumed, therefore, 
that in the mean time Mr. Leigh Smith had made an ineffectual 
attempt to pass through the strait 

In his report for the present year General W. B. Hoses, 
Chief Signal Officer of the United States, makes some useful 
r»marV« on International Polar researifb, From the progress made 
by the Signal Corps in the study of meteorology iu late yean, it 
has become clear that, owing to the very mobile nature of the 
atmosphere, the changes taking place In one portion of the 
gtob e e specially the Arctic zone—quickly affect very distant 
regions. The study of the weather cannot be properly carried 
on without a daily map of the whole of the northern hemisphere, 
and the groat blank spaee of the Arctie region has long been a 


source of regret. General Haxen was, therefore, glad to co¬ 
operate in the work of the International Committee on Polar Re¬ 
search in their project for forming Arctic and Antarctic Stations. 
Their general object will be to accomplish by observations made 
in concert at numerous points such additions to our knowledge as 
cannot be acquired by isolated or desultory travelling parties. 
No special attempt will, he says, be made at geographical 
exploration, nor will there be any endeavour to reach the North 
Pole. The U.S. Signal Service undertook to organise two of 
these expeditions this year, one of which, as we know, was safely 
established under^ Lieut. Greely, in August last, at Diseoveiy 
Harbour, Lady Franklin Bay, and we are glad to be able to 
announce that the other, under Lieut. Ray, was left in safety at 
Point Barrow on September 17 by the Golden Fleeee, in which 
ve-sel it had been conveyed from San Francisco. The position 
of the former station, we may add, is in N. iat Si' 40', W. 
long. 64° 30'. 

On Monday last an unusually interesting paper was read before 
the Geographical Society by Mr. E. C. Iiore of Ujiji, on his 
experiences in East Central Africa, and more particularly on 
Lake Tanganyika. Ilis knowledge of Lake Tanganyika is un¬ 
rivalled, as he has examined it carefully along its whole coast-line 
of some 900 miles, and he has crossed it in various parts. Hh 
description of the River Lofu, at the southern end, was very 
effective, and the same remark applies to the scenery of various 
parts of the lake-shore. Mr. Hore says that there are ten tribes 
living along its coast region, and he referred to their industries, 
including peculiar modes of fishing, and the species of co-opera¬ 
tion among them which raised them far above the level of the 
natives on the sea-coast, lie mentioned a number of the pro¬ 
ducts of the country, among which are various kinds of timber 
used for making canoes, spear-heads, &c. Two Bpedes of 
crocodile are found in the lake, and Mr. Hore created some 
amusement by saying that Stanley’s water-hyaenas, on investiga¬ 
tion, turned out to be otters. Owing to the singular formation of 
the lake, its depth is a matter of some interest; but all Mr. Hore 
can say is that he could obtain no bottom with about 170 fathoms of 
line. Among the other matters dealt with were visits to the 
Lukuga outlet of the lake, the current of which has lately got 
much slacker, and the Malagarasi, one of the largest rivers 
emptying into the lake. At Mr. Hore’s first visit the latter waa 
500 feet broad, with a swift current and rapids five and a half 
miles from its mouth. On subsequent visits the was 

found comparatively empty, a result largely brought about by the 
lowering of the lake level. 

Mr. E. C. Hore has presented to the Geographical Society 
the map of Lake Tanganyika which he constructed from careful 
surveys and observations made during his various explora¬ 
tions, the results of which he described in his paper above 
referred to. 

M. Plateau describes as "«# petit amusement ” the foL 
lowing experimentA flower like a lily, with six petals each 
about an inch long, was constructed in outline in thin Iron wiro; 
the wire being first slightly peroxidised by dipping for an instant 
into nitric acid. This wire frame was then dipped into a glyceric- 
soap-solution, which, when it was withdrawn, left soap-films over 
the petals. The stalk was then set upright in a support, and It was 
covered by a bell-glass to protect It from air-currents. In a few 
moments the most beautiful colours m«da their appearance. If 
the solution is in good condition the films will hut for hours, 
giving a perpetual play of colour over the flower. 

The stories which we have from time to time heard respecting 
an alleged discovery of relics and journals of the long-lost ex- 
plorer, Dr. Ludwig Leichhardt, and upon which discredit has 
lately been thrown, would appear to have some foundation after 
all, for by the last Australian mail news has been received that 
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the New South Wales Government have agreed to the somewhat 
exorbitant demands of the bushman, Mr. J, R. Skuthorpe, and 
will give him 6000/. for the relics, &c., provided their genuine¬ 
ness be established by certain tests. Mr. Skuthorpe has now no 
excuse for keeping his alleged " find ” buried in the far interior, 
and it cannot be long before the matter will be settled one way 
or the other. Mr. Skuthorpe is stated to have given an outline 
of the contents of the journals, among which are accounts by 
Classen of Dr. Leichhardt’s death and bis own life among the 
natives. 

Prof. Haeckel is at present in Ceylon, .where he is to 
stay for three months for a scientific exploration of the island. 

The German Government is considering the participation 
of German men of science in the plan of International Polar 
Research. The Reichstag has been asked to grant the necessary 
funds, which are fixed at 300,000 marks (15,000/.). Besides this 
sum 180,000 marks (9000/.) are asked for the Transit of Venus 
Expedition in 1882, and 75,000 marks (3750/.) for expeditions 
to Central Africa. 

The forthcoming lecture arrangements at the Royal Institu¬ 
tion will include the usnal Christmas course of six lectures, to 
be given this year by Prof. R. S. Bali, the Astronomer-Royal 
of Ireland, on the Sun, Moon, and Planets (with illustrations by 
the electric light, &c.). Eleven lectures by the new Fullerian 
Professor of Physiology ; four lectures by Prof. H. N. Moseley 
on Corals ; four lectures by Dr. P. L. Sclater on the Geogra¬ 
phical Distribution of Animals; three lecture, by Prof. Tyndall ; 
four lectures by Prof. Pauer on Louis van Beethoven (with illus¬ 
trations on the pianoforte); four lectures by Mr. W. Watkin 
Lloyd on the Iliad and Odyssey. The Friday evening meetings 
will begin on January ao at 8 p.m. Dr. W. Huggins will give 
a discourse on Comets. Succeeding discourses will probably be 
given by Mr. R. S. Poole, Professors Otiling, Frankland, J. G. 
M‘Kendrick, and W. E. Ayrton, Capt. Abney, Mr. A. Tylor, 
Mr. J. W. Swan, Mr. W. Spottiswoode, and other gentlemen. 
Mr. H. H. Statham’s four lectures on Ornament, delivered at 
the Royal Institution, are to appear in the Portfolio for January 
aud following months. 

Preparations are being made in Edinburgh for the celebra¬ 
tion of the centenary of Sir David Brewster’s birth next month. 

Mr. Edison has entered the field of competitors in the con¬ 
struction of storage batteries for electric currents. His particular 
method of storing currents has however not yet been made 
public. 

THE Daily News Naples correspondent writes that a small 
party of travellers is proceeding to India, one of whom is Taolo 
Mantegazza, the organiser of the expedition, the object of 
which is, on his part, to make anthropological studies of the 
Indian races, and to collect skulls and bones for the Museum at 
Florence, One of his companions, Signor Fabricotti, a natura- 
list, will collect animals and plants, and the other, Signor 
Michela, an artist, will reproduce or copy the antique Indian 
ornamentation of the monuments, china and bronzes, that a lorn 
Indian temples and houses. Signor Mantegazza is particularly 
interested in the races of the Himalaya, and, after a general 
survey 0 f India, it is to this region that the attention of himself 
and of hk companions will be especially devoted. 

Herr J. N. Arosenius gives in the last number of the 
Zeiitthrlfi fiir die toistinschaftlkhi Gtograpkie (vol. ii. fascicule 
5), an account of the ethnographical frontier between Finns and 
Swedes in Northern Sweden. This frontier does apt coincide 
either with the old one, which ran along the range of hills 
between the Toraeo and Kemi rivers, or with the present one 
whkb runs along, the Toraeo, It begins on the shore of the 


Gulf of Bothnia, between the post stations Sangits and Saivibr 
and runs straight north to the Kengis iron-works. But some 
three or four hundred miles south-west of this frontier there are 
in Sweden numerous small patches Inhabited by Finns, which 
patches make a broken chain going from the Wermland to the 
Medelpod province. The fiat land and the valleys altogether 
are inhabited by Sweden, but nearly everywhere in the most 
remote parts of the forest are to be found one or several Finnish 
houses, built in the old Finnish fashion. Isolated in the wihls, 
Finnish people in Sweden gradually forget their former lan¬ 
guage, and mostly speak Swedish, especially after having reached 
a certain age. In the province of Dalarne the Finnish language 
is quite forgotten by the Finns, and their origin can be discovered 
only by their customs, dwellings, and by very few remains of 
their former language; thus M. Arosenina has seen a woman who 
knew only a single Finnish sentence, one of the most frequently 
used, however, “Light me the pipe.” As to the remains of 
Finnish population in the province of Smaland, the question 
still remains open; but it is proved that there are remains of two 
different peoples, one of which must have been of Lapp origin, 
whilst the other, which knew the use of bronze implements and 
agriculture, must have been, M. Arosenius thinks^ Finnish. 

Don Justo Zaragoza contributes to the Baletin of the Geo¬ 
graphical Society of Madrid a series of interesting papers on 
ancient canal schemes between the Atlantic and the Pacific in 
Central America. There were three places which the Spanish 
of the sixteenth century thought of for these schemes: the 
isthmus of Tehuantepec in New Spain, now Mexico; the river 
of San Juan, of the Lake of Nicaragua, in the republic of the 
same name j and the Chagre River, and other parts of the 
Isthmus of Panama. The investigation of Tehuantepec was 
abandoned at that time, to be renewed in our century; those of 
Nicaragua were actively pursued in the seventeenth century, and 
were nearly being executed about the middle of the eighteenth 
century, during the reign of Charles III,, and the scheme of a 
canal through the Isthmus of Panama, also abandoned, has now 
been renewed by M. Lesseps. In the paper published in the 
October number of the Bolttin D. Zaragoza gives interesting 
information on the little-known scheme of a canal vih. the 
Lake of Nicaragua, which scheme appeared in the year 1548, 
with a map of the land prepared by Arias Gonzalo. In 1606 
Captain Ochoa de Leguizamo explored, on the same account, the 
Puertos de Caballos and Fonseca Bay; and during the years 
J 780 to 1783 a map of the projected canal, still existing, was 
prepared, and a survey was made between the Pacific and the 
Lake of Nicaragua, which last proved to be 133 Castilian feet 
above the sea-level, the height of the water-shed being 604 feet. 
This scheme met with great opposition, the chief reason for 
which was founi in the statement of Juan Bautista Autonettl, 
an engineer sent by Philip IL, who declared the scheme quite 
impracticable; and D, Zaragoza publishes an interesting memoir, 
by J. Antonio de Escartin, to prove the possibility of the canal. 
The paper will be continued, 

Prof. A, H. Church gives a course of lectures on Chemistry 
at the Royal Academy of Arts on December 2, 7, 9, la, 14, and 
16; of course tire lectures will have special reference to the 
bearing of Chemistry on Art. 

Admiral Mouchez is continuing with vigour the completion 
of bis astronomical museum. Eight oil paintings have been 
placed in the foreign astronomers’ room, representing respec¬ 
tively Copernicus, Tycho Brah& Galileo, Kepler, Huyghens, 
Newton, Bradley, and J. Herschel. A large number of engravings 
'and photographs, representing either celebrated astronomers, 
large instruments, or foreign observatories, have been collected 
in the same room. 
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A very hopeful Report has been published by the Winchester 
College Natural History Society. This is its Fifth Report, 
though the Society has been in existence ten years. It has not 
been thought necessary to publish any account of the doings of 
the Society for live years, though we are assured that it has been 
none the less doing good work. This is what is wanted, and 
the present report bears evidence that the Winchester Society is 
in a healthy and fairly vigorous condition. The sectional reports 
are good, and the Society has formed some very fair collections. 

The Berlin Philosophical Society, founded in 1843 by the 
disciples of Hegel, but now numbering amongst its members 
men of the most various philosophical creeds, has applied the 
surplus of funds recently collected for a monument in memory of 
Hegel to the foundation of a Hegel Institution, the object of 
which is the furtherance of philosophical research. The Society 
has just issued the following prize theme : “ A critical and his¬ 
torical account of the dialectical method of Hegel.” The treatises 
may be written either in German, French or English, and must 
be sent in before December 31, 1883. The prize is 450 marks 
(22I.). 

A NEW natural history serial will soon be published by Enke 
of Stuttgart. Its editor Is Dr. Georg Krebs of Frankfort on the 
Maine, and its title, HumboldtMonatsschrift fur die geiammten 
Naturwissenschaften. 

THE '• Encyklopsedie der Natnrwissenschaftcn," published by 
Trewendt of Breslau, is now well advanced. Part 25 contains 
the seventh instalment of the Dictionary of Zoology, Anthro¬ 
pology, and Ethnology, and only brings it down to Distoma. 
Parts 26 and 27 contain the eleventh and twelfth (the concluding) 
instalment of die Handbook of Mathematics. 

Dr. Naqorsky, having measured the capacities of lungs 
of 630 boys and 314’girls in the schools of the district of 
St. Petersburg, now publishes the results of his investigation 
in a Russian medical paper, the Surgeon. He has found that the 
capacity of lungs, in relation to the weight of the body, is 65 
cnbic centimetres for each kilogramme of weight in boys, and 
57 cubic centimetres for girls. The law of Quetelet being that 
with children below fifteen years of age, the weight of the body 
is proportionate to the square of the height, Dr. Nagorsky has 
found that it is proportional to 2*15 of the same; whilst the 
capacity of lungs is proportional to 2‘4th of the height for boys, 
and to the square of the height for girls. Dr. Nagorsky’s re¬ 
searches will soon be published as a separate work. As to the 
relation between the weight of man and the capacity of lungs, 
it Is tolerably permanent, and its variations are mostly due to 
differences in the amount of fat in the bodies of different men. 

In our article o the Geological Congress (Nature, Novem¬ 
ber 10) in the table of terms, in the first column of p. 33, the 
word Cycle should be Lre (mi). 

The additions to the Zoological Society’s Gardens during the 
pest week include a Vervet Monkey {Cercopithecus talandii ) from 
South Africa, presented by Mr. R. M. Edger; a Blackbird 
{Turdus merula), two Song Thrushes (Turdus music us), a 
Sterling (Sturnus vulgaris), two Skylarks (Alauda arvtnsis), a 
Greenfinch {Ligurnis ckloris), two Chaffinches ( Fringilla Calebs), 
two Common Quails (Cotumix communis ), British, presented by 
Mr. Edward Lawrence; a Black-winged Peafowl {Pavo nigri- 
penms) from Cochin China, presented by Mr. J. Marshall; a 
Common Kestrel ( Tinnunculus alaudartus), British, presented 
by Mr. A. Lidbury; a Grecian Ibex (Capra agagrus ) from 
South-East Europe, four Orange-cheeked Waxbills (Estrelda 
melpoda), two Common Waxbills (Estrelda eisterea) from West 
Africa, two Maja Finches (Jlfutda maja) from Malacca, a Black- 
headed Finch (Munia Malacca), an Indian Silver-bill (Muma 
malaktrka) from India, a Song Thrash (Turdus musicus), 


British), a Blue-crowned Parrakeet ( Tanygnathus luzotunsis) 
from the Philippines, a White-eared Conure (Contents leueotis) 
from Brazil, deposited; a Bar-tailed Godwit (Limosa lapponlca), 
two Razorbills (Alea torda ), two Common Lapwings ( Vanellus 
eristatus), two Golden Plovers (Charatlriuspluvialis), two Knots 
(Tringa eanutus), a Red-throated Diver ( Colymbus septtn- 
triomlis), British, purchased ; a Spotted Ichneumon (HerptsUs 
auropunctatus ) from Nepal, a Geoffrey’s Dove (Peristera 
geoffraii ), two Brazilian Teal (Querquedula brastliensis) from 
South America, two Mandarin Ducks (Aix galerieulata) from 
China, received in exchange. 


OUR ASTRONOMICAL COLUMN 
The Saturnian System,—I n a memoir publi-hed in t. xxvii, 
2 m « partie, of Mlmires de la SociAl de Physique et d'Histoire 
Naturelle de Gettlve, entitled “ Recherches sur Saturne, ses An* 
neaux et ses Satellites,” M. Wilhelm Meyer, assistant-astronomer 
at the Observatory of Geneva, presents results of his observations 
made with the 10-inch refractor, the gift of Prof. Plantamour to 
the establishment, during the opposirion of 1880. They consist 
of measures of the rings and equatorial and polar diameters and 
observations of the satellites Enceladus, Tethys, Dione, Rhea, 
and Titan, with elements deduced from them. M. Meyer was 
not certain that he had observed Mimas in 1880, but in a note 
he mentions that on the night of September 4, 1881, which was 
M une des plus belles, quant a la diaphanW de I’atmosphi-re,” he 
obtained an undoubted observation of it; at 13I). 13m. 27s. 
Greenwich mean time it was distant 31"*! from the centre of 
Saturn, exactly in the plane of the ring on the preceding side, 
or, as lie expresses it, x = - 31"*!, y - o. 

For the outer diameter of ring A he finds 40"’47 for the mean 
distance of Saturn, which, like other measures with the filar- 
micrometer (employed for all the measures at Geneva) is in 
excess of the results given by the double-image micrometer; 
Kaiser found the outer diameter with the latter 39"*47. Con¬ 
sidering the difficulties attending measures of this class with the 
filar-micrometer, preference, no doubt, is to be given to the 
double-image principle, though without much practice there may 
be a tendency to clip the measures made with the instrument. If 
it were preferred to take something like a general mean of the 
reliable measures to this time, the outer diameter of the ring 
would be found to differ little from 39"75. 

M. Meyer has referred all his times to the meridian of Green¬ 
wich, because, as he says, it is that adopted by Mr. Marth in the 
calculation of his elaborate ephemerides of the satellites, to 
which he acknowledges his obligations. 

We subjoin the elements of the four satellites interior to Titan 
which were measured at Geneva:— 


Node ... 
Inclination 
Eccentricity 


... Oct 8 0 

..i ti 

:::: it 

. ... 0-066*35 


... 300 a 

- *°4 6 
... 113 37 

- 7 0 

... 0-0068, 


Dions 

Oct. ay© 


IM 170 

I 


Rhea 
Oct. ay-o 

3°9 4f9 
339 a6*o 

0*01*657 


Semi-axis major ... 34 *9 4 *>8 54*58 ... 75*97 

0. n. m. <t. d. n. m. a. d. h. m, *. <t h. m. a. 
Tropical revolution 1851 *0*5... 1 ai 18 8*4... a tj 40 34*1«, 4 13 aj aj'4 

The node and inclination are referred to the plane of the ter¬ 
restrial equator. 

The separate values of the mass of Saturn which M. Meyer 
deduces from his observations are discordant. 


The Lunar Eclipse on December 5.—The eclipse of the 
moon next Monday evening, though very nearly total, will not 
be actually so, the magnitude being 0*973. The first contact 
with the shadow occurs at 3b, 28m., but the moon does not rise 
at Greenwich till 3h. 50m. The middle of the eclipse occurs at 
5K 8m., and the last contact with shadow at fih. 49m. The 
shadow enters upon the moon’s surface at about 60P from the 
N. point of the limb towards the east. The fifth magnitude 
star 1 Taurl is occulted at Greenwich at 6h. 33m., before tbe 
shadow is ofi the disk. 

On October 13, 1856, there was a lunar eclipse of similar 
character, magnitude 0*994. 


Variable Stabs,— R Leporis. According to Dr, Julius 
Schmidt’s observations during the interval 1865-1875, the mean 
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period of this variable appears to be about 436$ days, and a 
maximum may be expected about January 19, 1882; its magni¬ 
tude at maximum has been estimated 6’5 by Schmidt and 6 by 
Gould; at minimum it is about 8*5. Observations of the 
degree of intensity of colour in this “ crimson star ” are desirable, 
as there are indications that it has varied with variation in bright¬ 
ness. At times it has been recorded that the red colour was not 
particularly striking, whereas at the first observation of this star 
in October 1845 arrested attention whilst comet-sweeping. 
(2) R. Draconis. Dr. Schmidt noted a maximum on April 22 
in the present year, or 251 days after the preceding one, so that 
another maximum may be looked for about December 29. The 
star is Lalande 30387, and its variability was detected at Chris¬ 
tiania ; the position for 1882*0 is in R.A. i6h. 32m. 20s. Decl. 

+ 67° o^'i; it is followed by a star 8'9m. {1.30413) by 53s., i'*5 
to the south of it. Prof. Pickering's suspected variable of 1881, 
September 13, is about Si® to the north; R. A. i6h, 31m. 32s., 
Did. + 72* 3a'; it is “red, spectrum-banded,” 

(3) m Cephei (Bayer) is probably now on the increase, but 
we do not find very recent observations; the position of this 
“gamet-sidus” for l88a*o is in R.A. 2ih. 39m. 53*7*., Decl. 

+ 58° 14' 21"; Argelander’s mean period is 432 days, Prof. 
Schimfeld calls it “ irregular." 

THE ROYAL SOCIETY—ADDRESS OF THE 
PRESIDENT 

QN the occasions of our anniversary our first glance is usually 
v retrospective, iu memory of those once among our numbers, 
but now surviving only in their works. On our home list we 
have this year lo-it more than a score of Fellows. On the foreign 
list we have lost but one; that loss will however be severely, if 
not so widely, felt. 

In Michael Chasles mathematicians recognise a geometer of 
unusual powers, who, having devoted a long life to nis favourite 
study, has left an extensive and characteristic train of researches 
behind him. But a larger circle of friends recognised in him a 
great and good man, beloved by all who knew him, and respected 
beyond the range of his personal acquaintance. As a pure 
geometer he belonged to a class of mathematicians for which 
the Academy of Sciences of Paris has long been justly cele¬ 
brated j but whose numbers appear liable to a perceptible fluctu¬ 
ation, perhaps partly owing to the brilliant opportunity and 
the varied fascinations which modern algebra offers to the student. 
Eminent in a nation which has always been intolerant of ob¬ 
scurity in science, he showed in a remarkable degree how much 
might be elicited tlirough precision of thought and by clearness 
of exposition from a few well-selected and fertile ideas. Such, 
for instance, proved to be the consideration of Anharmonic 
Ratios, the principle of Correspondence, and the method of 
Characteristics. Whether in the latter he had struck a vein so 
completely out of the range of the analyst, as he himself sup¬ 
posed, may perhaps be still claimed as an open question ; but 
certain it is that he showed the fertility of the method by con¬ 
tinuing to deduce from it an apparently inexhaustible How of 
theorems, even after the more serious part of his mathematical 
work had been done. And there is little doubt that long after 
the time when many subsequent works have fulfilled their pur¬ 
pose, and have fallen into a natural oblivion, his “ Aper^u llis- 
torique,” his “G&m&rie Snp&ieure,” and the fragment of his 
“Trtiti des Sections Coniques,” will be regarded as classics in 
the library of the mathematician. 

Turning to the home list, the remark made in my last address, 
vir. that our losses luui been mainly among our older Fellows, 
might be repeated with even more emphasis on the present occa¬ 
sion. Of the twenty-two who have died during the intervening 
period nine had reached the age of three score and ten, eight 
that of four acore, and one, Dr, Billing, bad attained his ninety- 
first year. 1 

In Lord Be&consfield and Sir James Colyile we have lost two I 
distinguished members, elected under the statute which gave a I 
new definition of the privileged doss a few years ago. Lord ! 
Hatheriey will be recollected as having served on our Council 
within recent years, and as having often given us very useful 
advice on subjects requiring the sound judgment of an expe¬ 
rienced mind. Although Lord Hatheriey would doubtless have 
bees elected, as a member of the Privy Council, tutder the 

‘ Adtbau of William Spotdiwood'. D.C.L., LL.D., tbt prMdmt, dt- 
mriwliL ** gg tth,m,y J ‘fi* Boy* 1 Sorirty on WadaSday, 


statute above mentioned, it is perhaps worth remark that he 
was elected under statute previously existing, and that his fellow* 
ship dated from the year 1833. 

the late Dean of Westminster furnishes anotherj instance of 
the wbe exercise of a power which the Royal Society has always 
reserved to itself, notwithstanding the changes made in 1847, of 
electing from time to time men of eminent distinction in other 
avocations of life than those of strict science. Of Dr. Stanley’s 
attainments and merits in those other directions it is not my 
province to speak ; and, indeed, it is the less necessary that I 
should do so, for they were so many and so varied that in one 
way or other they were known to all. But he was conspicuous, 
both among the members of his own profession and among many 
others who have neither predilection nor training for actual 
science, for his genuine and honest sympathy with us principles 
and its objects, and with the labours of those who cultivate it. 

In Dr. Lloyd, whose age was coeval with the century, and who 
was a fellow-worker with Herschel, Whewell, Peacock, and Sir 
W. R. Hamilton, we seem to have lost one of the links which 
connected us with a past generation. While himself no mean 
mathematician, he was distinguished especially in the sciences 
of optics and of magnetism. In the subject of optics he had 
the rare opportunity of supplying the experimental verification 
of Sir W. R. Hamilton’s brilliant geometrical conclusions on the 
configuration of the wave-surface ; and it was largely due to his 
patience, his delicacy of touch, and his almost instinctive saga¬ 
city, tliat the phenomena of conical refraction were first made 
visible to the human eye. In magnetism be assisted in the forma¬ 
tion of the great survey of the globe, initiated by Sir E. Sabine, 
and as director of a magnetic observatory in Dublin he made 
valuable contributions to the subject. Iiis scientific remains, 
brought together in one volume, have been a welcome addition 
to the library both of the mathematician and of the experi¬ 
mentalist llis interest in science and in its promoters was 
active throughout bis long life; and those on whom the honorary 
degree of LL.D. was conferred at the late meeting of the 
British Association in Dublin, will always cherish as a pleasant 
reminiscence the fact of having received it at his hands. 

Dr. Bigsby was one of the earlier cultivators of Geology. 
Some of his first studies were made at a time when the subject 
was hardly a science; but in attaining the advanced age of 
eighty-nine he lived to see it what it has since become. He 
founded a medal at the Geological Society, of which he was for 
many years a member. 

We are again reminded of the progress which has been nude 
in science, and in the cultivation of it during the present genera¬ 
tion, by the fact that until the last day of last year we could 
reckon among our Fellows Dr. John Stenhouse, o.te of the 
surviving founders of the Chemical Society. 

On the subject of our property there is little change to report. 
Further investments have been made in due course on account 
of the Fees Reduction Fund. The sate of the Acton estate has 
not yet been completed, but a deposit is in hand, and a half 
year’s interest on the balance bai been received. 

The Charitable Trusts Bill, which was introduced into Par* 
liament last session, and which would have affected our interests 
had it not been for a clause introduced by our Fellow the Marquis 
of Salisbury, specially exempting the Royal Society from its 
operation, was withdrawn. 

The collection of portraits in the possession of the Society has 
been enriched by the addition of a portrait of Sir Joseph Dalton 
Hooker, painted by John Collier, Esq., at the expense of a 
considerable number of our Fellows, who were desirous of 
expressing their sense of the important services rendered by Sir 
Joseph to the Society, and at the same time of securing a per¬ 
manent memorial of their late president. It is to be hoped that 
advantage may be taken of any suitable occasions that may arise 
from time to time of adding to our gallery of historical records 
of the great men whom we have reckoned among our Fellows. 

The Fellows wilt learn with satisfaction that toe first part of 
the new edition of our library catalogue is published. This put, 


all parts of the world; and also the observations, reports, and 
accounts of surveys which are to be found in our library. As 
mt, Library Committee has always devoted great attention to 
securing by exchange or by purchase publications of this class, 
and as the main strength of our library consequently lies in our 
collection of them, the pert In question will form the most 
important section of the entire catalogue. 
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Progress has also been made in the more voluminous portion 
of the catalogue, viz. that of the general collection of scientific 
books, of which thirteen sheets, extending to the end of the 
letter C, are printed offi or are in type; and subsequent titles 
are in type. It may fairly be hoped that before our next 
anniversary the whole will be published. 

The last part of the Philosophical Transactions for 1880 was 
published ia March of the present year, completing a volume of 
nearly 1100 pages, with upwards of fifty plates. Of the Trans¬ 
actions for 1881, Parts L and II. have already appeared ; from 
which an early publication of Part III. may be anticipated. 

Of the Proceedings, vol. 31 was published in June, and vol. 
3a at the end of October. 

Although, as I remarked last year, we are more concerned 
with the quality than with the quantity of the communications 
made to the Society, it may still be interesting to carry on the 
table of the number of papers presented per annum to a tenth 
year. It stands as follows:— 


1873 
*873 

1874 

z 

% 


99 papers received. 
9* <> » 


113 .. 

97 .. 


no „ 
118 „ 

i*3 M 
i*7 .. 


These 127 papers include one from Mr. Brooks of Baltimore, 
two from Prof. Helmholtz, and one from Capt. Mannheim, of 
die £cole Polytechnique, Fans. On reference to the papers 
themselves it will be noticed that several prominent men are 
carrying on with vigour the series of researches on which they 
have been, in some cases for years, engaged. Among them' 
there may be mentioned, in physics, those of Professors Liveing 
and Dewar, and of Mr. Lockyer, on the Spectra of Terrestrial 
Substances and of the Sun; those of Prof. Hughes on Minute 
Interactions of Electric Currents and Magnetism ; those of Mr. 
Crookes on High Vacua; and those of Mr. H. Tomlinson on 
the effect of Stress and Strain on the action of Physical Forces. 
Mr. G. H. Darwin continues his already classical memoirs on 
the mechanical history of the solar system ; and Capt. Abney 
has opened out to view, by photographic means of his own in¬ 
vention, a part of the spectrum or the sun and of other bodies, 
beyond the red, hitherto invisible; and last, but not least, Prof. 
Tyndall in his Bakerian Lecture has given an account of his re¬ 
searches on the action of Free Molecules on Radiant Heat, and 
its Conversion thereby into Sound. In Biology I may mention 
the investigations of Mr. Romanes on nerve systems; those of 
Prof. Ferner on the connection between special portions of the 
hrain and special motor organs of the animal system ; tbo-e of 
Mr. Parker on the Skull of the Batrachia, and of Trof. W. C, 
Williamson on the fossil plants of the Coal-measures. Among the 
newer subjects, the experiments of Dr. Young and Prof. George 
Forbes on the velocity of light of different colours have naturally 
arrested considerable attention for several reasons, and especially 
because the conclusions thence deduced, if ultimately established, 
would fundamentally modify our views of the constitution of the 
luminiferous ether. 

For several yean past I have been able with much satisfaction 
to report that there had been no change in the staff of officers of 
the Society. I much wish that I could have done so again. Bat 
the longer a capable man lives and is available, the more will 
work accumulate on his hands; and the time at last comes when 
something must be given up, lest, in the multiplication of avoca¬ 
tions, powers which might otherwise have been devoted to some 
great and good purpose, and on operations not within the grasp 
of every one, should become dissipated among a variety or ob¬ 
jects. A feeling that life most not be spent merely In running 
hither and thither, and a desire that it should be something better 
than a mere feat of mental agility exhibited in passing rapidly 
from one occupation to another, doubtless operated in leading 
Sir Joseph Hooker to resign the presidentship; and a similar 
feeling has recently led to the resignation of the secretaryship by 
Prof, Huxley. That this loss is great will be felt by every 
Fellow of the Society; it will be more keenly felt by his brother 
secretaries and the treasurer, but most of all by your president. 
Connected os I have been with him through a senes of years by 
ties of office in the Society, by bonds of friendship and trust as 


thorough as can exist between man and man, I cannot but miss 
for a long time to come his ever willing support, his sound 
counsel and advice, and the cheery mtnfuluess with which he 
would always address himself to any business, however difficult, 
uninviting, or heavy. 

The post is one which it is not easy to fill. Many qualifica¬ 
tions go to make up a good secretary ; and although none of us 
so "despaired of the republic ” as to doubt that a good successor 
would be found, we still felt some anxiety until we were in a 
position confidently to recommend a name ror your consideration. 
Prof. Michael Foster’s great scientific attainments, his adminis¬ 
trative powers as shown in founding the great School of Biology 
at Cambridge, the confidence with which be inspires all around 
him, alike point him out as a man eminently fitted for the post. 
It would indeed have been agreeable to your president to have 
had one of the principal secretaries resident in London; but the 
means of communication are now bo different from what they 
formerly were that questions of distance almost disappear ; and 
it is certainly not without its advantages that the two principal 
secretaries, if not resident in London, should reside in the same 

In the course of the spring of the present year Sir Joseph 
Copley, the present representative of the Founder of the Copley 
Memorial, explained in a visit to the president his wish to " pro¬ 
vide in perpetuity an annual bonus of 50/. a year, to be given to the 
recipient of the Copley Medal.” As the donor’s views on the terms 
of the gift were completely made up, and were not offered for dis¬ 
cussion by the Society, or otherwise open to modification, the 
Council decided to accept the offer in the spirit in which it was 
made, and on the terms prescribed. In accordance with this. 
Sir Joseph transferred a sum in Consols sufficient to provide for 
the bonus proposed. This acceptance will not in any way affect 
the adjudication of the Medal, nor, it is to be hoped, the high 
estimation in which that award has always been held. 

The period of five years during which the experiment of the 
Government Fund of 4000/. per annum was to be tried has now 
expired. In a former address I have expressed opinions gathered 
from many of the Fellows of the Society, and have indicated 
my own. The President and Council have now, at the request 
or the Department of Science and Art, through which the vote 
is made, drawn up a report on the question, based upon the ex¬ 
perience gained up to the present time, and have made sugges¬ 
tions with a view to a modified arrangement for the future. The 
Society will be duly informed of the result of .those communica¬ 
tions. In the mean lime it may not be out of place to remind 
the Fellows that a statement of all grants made within the year 
is published in the report of our anniversary proceedings. 

The report of the Challenger Expedition, of which mention 
was made last year, is in the course of publication; and three 
volumes have now appeared. Copies of these have been pre¬ 
sented by the Treasury to our library. Vol?. ii. and iii. refer to 
the curious forms of life found in what Sir Wyville Thomson 
has called the “ Abysmal Region,” and are copiously illustrated 
with lithographs. The interest which attaches to this publica¬ 
tion is evinced by the fact that the first edition of the second 
volume is already exhausted. A second edition of it is in the 
course of printing. The Fellows will doubtless have observed 
that the printing of the text and the execution of the plates are 
maintained at toe some high standard as that exhibited at the 
outset. 

Among other scientific publications of toe year, I may men¬ 
tion the third volume of Roscoe and Schorlemmer’s work on 
Chemistry ; Mr. Balfour’s on Embryology; and Mr. Darwin’s 
on Vegetable Mould, 

In December last toe Council authorised toe loan of the 
Philosophical Transactions from one of our complete acts, five 
volumes at a time, to the Delegates of the Oxford University 
Press, for the preparation of a Philological English Dictionary, 
under the editorship of Dr. Murray, It is hoped that this loan 
will contribute to the completeness of the work in respect of 
scientific terms. Forty-one volumes have been already utilised 
in this way, 

Towards the dose of last session a communication was re¬ 
received from the India Office indosing a copy of a report and 
memorandum, on Pendulum Observations, by Major Hersclid, 
and asking the advice of the President and Council thereon. 
Subsequently there followed another communication from the 
same office, inclosing a copy of a letter from the same officer, 
with an extract from a letter to him from Mr. Pdrce of toe 
United States Coast Survey. These documents were referred 
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to a Committee consisting of Sir George Airy, Prof. J. C. 
Adams, and Prof. Stokes. 

The Report of that Committee was forwarded to the India 
Office; the following extracts from it contain those parts which 
refer to the main scientific questions raised 

"The object in referring these documents to the Royal Society 
was to assist the India Department in coming to a conclusion os 
to what, if anything, might yet be required in order to render 
the pendulum operations which have been carried out in connec¬ 
tion with the great trigonometrical suivey of India reasonably 
complete as an important contribution towards the determination 
of gravity all over the earth. 

"At present the stations which have been directly connected 
with the Indian stations are confined to Aden, IsmaJlia in Egypt, 
and Kew; and no one of these has been differentially connected 
with any of the chains of stations that have hitherto been used in 
the determination in this way of the figure of the earth, though 
Kew is now a station at which an absolute determination has 
been made. We think it would be a reasonable expectation on 
the part of the scientific public that the Indian group of stations, 
which have already been connected with Kew, should be differ¬ 
entially connected with at least one chain of stations which are 
so connected with one another, and which have been employed 
in the determination of the figure of the earth. 

" We approve accordingly of the suggestion that gravity at 
Kew should be compared, by means of invariable pendulums, 
with gravity at another station belonging to another group. 
Greenwich has been named as such a station. 

"In connection with this subject, we would refer to the 
suggestion, which has been brought before us, made by Mr, 
Peirce, of the United States Coast Survey, that Major Hcrschel 
should swing the same two pendulums that were used in India, 
first at Kew and then at Washington. 

" As Washington is, or shortly will be, connected differentially 
with a large chain of stations widely distributed in America and 
elsewhere, we think that the value of the Indian series would be 
decidedly Increased by being connected with one of the Ame¬ 
rican stations, such as Washington. We think, however, that 
its connection through Kew with one of the oLder scries should 
not on that account be omitted. 

" The observations required for the purpose of these connec¬ 
tions are such as certainly can be made, and have been made, 
by existing methods; and the labour of making them, which 
will be approximately in proportion to the number of stations 
at which the pendulums will have to be swung, is only a fraction 
of that already incurred on the Indian stations, and the three 
which have been included in the same group with them." 

In October last a letter was received from the Treasury asking 
the opinion of the President and Council respecting arrange¬ 
ments for observing the transit of Venus in 1882. Under the 
advice of a Committee appointed for the purpose, it was recom¬ 
mended that a special Committee of the Roynl Society should be 
appointed to decide upon the observations considered essential, 
and to advise Her Majesty’s Government as to the best method 
of carrying them out. In conformity with this advice, and at the 
request ofthe Treasury, a Committee was appointed to draw out 
a scheme of stations, and of the constitution, strength, and 
equipment of the observing parties, and to frame an estimate of 
the total cost. The Committee reported recommending the 
adoption of certain stations in South Africa, the West Indies, 
Australia, and New Zealand, and the Falkland Islands; and 
they at the same time added other particulars, .and furnished an 
estimate of the whole, adopting in the main the recommenda¬ 
tions of that Committee; the Treasury then requested the 
President and Council to nominate an Executive Committee, 
hy which (accounting to the Treasury) any vote of Parlia¬ 
ment for die purpose of these observations might be ad¬ 
ministered ; ana under whose advice the observers and assistants 
might be selected and appointed. In compliance with this 
request the following Fellows were nominated as an Executive 
Committee, vis. the President, Prof. J. C, Adams, Sir G. Airy, 
Mr. Hind, Sir G. Richards, Prof. H. T. Smith, and Mr. Stone. 
That Committee Is now continuing its labours, and has appointed 
its member, Mr. Stone, of the Raddifie Observatory, Oxford, 
directing astronomer or the expeditions j and under him the 
selection of instruments, as well as the training of the observers, 
will be made. 

a a view of making the observations ultimately as com¬ 
as possible, the Committee, at an early stage, put itself, 
the Foreign Office, Into communication with the cor¬ 


responding Commissions in foreign countries, on the subjects of 
the instructions to be given to the various observers; and a draft 
set of instructions, drawn up for this purpose, was circulated for 
comment and suggestion. 

Moved perhaps m some degree by this action, the Govemme n 
of France took advantage of the assemblage of scientific men 
collected in Paris for the Electrical Congress and Exhibition, to 
summon a Congress of Astronomers, haring especially in view a 
consensus of arrangements for the observation of the Transit. 
This Congress met in Paris on October 5, under the auspices of 
the Minister of Public Instruction. M. Dumas was appointed 
President; MM. Foerster and Weisse, Vice-Presidents; MM. 
Tisserand and Hirsch, Secretaries. The various countries of 
Europe were represented; but it was a matter of much regret 
that no representative from the United States of America was 
present. Mr. Stone attended on behalf of the British Com¬ 
mittee. I most here express my regret at haring been unable to 
attend in person to support our directing astronomer, who'made 
the journey at much inconvenience to himself; bet I should at 
the same time add that my absence in no way diminished the 
effectiveness of Mr. Stone’s counsels, which proved of great 
service in promoting a unanimity in the views finally adopted by 
the Congress. 

Two Committees were appointed: (1) for the selection of 
stations; (2) for a discussion of methods of observation. 

As the British stations had been already chosen, and did not 
admit of material alteration, the first of these Committees did 
not directly concern us. But, judging from the number of 
observations contemplated to be made In South America by 
foreign expeditions, it seems not impossible that the'party which 
we had proposed for the Falkland Islands might be advan¬ 
tageously transferred to some other locality, so as to strengthen 
the parties requiring support, for example, in Australia. 

As regards the discussion of methods, the draft instructions 
drawn up by the British Committee, and especially the definition 
of contact to be observed, strongly insisted upon by Mr. Stone, 
were in the main adopted. The following are the principal 
points agreed upon— 

With a view to uniformity of method of observation it is 
necessary that instruments of nearly the same aperture (six inches) 
should be used, also that the observations of contact should be 
made in a field of just sufficient brightness to allow of the clear 
separation of two threads at one second of are apart when wen 
projected on the sun with a power of 150. Tne times corre¬ 
sponding to the internal contacts should be defined os follows 

At Ingren.—' "The time of the last appearance of any well- 
marked and persistent discontinuity in tne illumination of the 
apparent limb of the sun near the point of contact." 

At Egrns. —“ The time corresponding to the first appearance 
of any well-marked and persistent discontinuity in the illumina¬ 
tion of the apparent limb of the sun near the point of contact." 

It is a point of primary importance that all the observers shall, 
as far as possible, observe the same kind of contact; and it is 
therefore desirable that the times recorded for contacts should 
refer to some marked diseottlinuUy in the illumination of the 
sun’s limb about which there cannot be & doubt, and which may 
be supposed to be recognisable by all the observers. If a pure 
geometrical contact is alone seen, there can be no doubt about 
the time which should be given; but, if haze Is noted, It should 
be hare nearly os dark as the cuter edge of the planet; and if a 
ligament is seen, it should be nearly as dark ns the outer edge of 
the planet. 

A further proposal was made to establish a Central Bureau in 
Paris to receive and discuss the observations, and to enter upon 
other work more or less directly connected with the determina¬ 
tion of solar parallax. But, as this question was not contem¬ 
plated in the instructions given to our representative, and Indeed 
exceeded the powers of the British Committee, no definitive 
resolution was passed on the subject. 

On the subject of the longitude of a point in Australia, to 
which I made allusion in my address last year, as important for 
the observations of the transit of Venus, I have lately received 
a letter from Mr. Todd, of the 'Observatory, Adelaide, from 
which the following is an extinct : "With regard to the deter¬ 
mination of Australian longitudes: as H a understood that 
Lieut.• Commander Green, UTS.N., will call at Fort Darwin to 
determine its longitude by signals from Singapore on the one 
side, and with the Adelaide Observatory on the other, I have 
taken no further steps for going to Fort Darwin, as previously 
I arranged. 1 shall take all the nec&ary observations nere, and 
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exchange signals with Lieut.-Commander Green over my over¬ 
land telegraph ; and, in conjunction with Messrs. Ellery and 
Rune!], make fresh determination* of the difference of longitude 
between Adelaide, Melbourne, and Sydney.” 

Since our last anniversaiv, Sir George Airy, the late Astro¬ 
nomer Royal, having completed his eightieth year, and nearly 
half a century of office, has retired. Of his services to science, 
and to this Society as President, and in other wap, the time to 
speak has happily not yet arrived. His great intellectual powers 
are in fact in no way impaired, and so far from having brought 
his period of activity to a close, he hopes to employ his well- 
earned leisure in completing a favourite work, the Numerical 
Lunar Theory. 1 

His successor, Mr. Christie, from his long experience in the 
Royal Observatory, will combine a thorough training in the 
remarkable organisation and methodical administration for 
which his predecessor was so conspicuous, with the full vigour 
of life, and an active interest in the more modern developments 
of astronomy, in which he is already distinguished. 

The future of the Kojral Observatory is a subject on which 
the mind of Sir George Airy often exercised itself, and to which 
he alluded more than once in bis Reports to the Board of 
Visitors. With his fundamental proposition that observational 
astronomy, in its bearing on the improvement of navigation, 
must always be its main line of work, every one must agree. 
Over and above this, the expressed wish of the Board of Visitors, 
and the practice of the last few years, bare already sanctioned 
the addition to the ancient duties of the Observatory of some 
of those long and systematic series of observations, such as 
that of the solar protuberances and the motion of the fixed stars 
in the line of sight as shown by the spectroscope, which are 
beyond the scope of an amateur, and above the power of any 
individual astronomer, however devoted to his work, to per¬ 
manently maintain. How far it may be desirable to continue 
magnetic and meteorological observations bryot d the necessities 
of an astronomical observatory, are questions which will doubt¬ 
less engage the attention of the present director. The main 
question must be, What distribution of these branches of study 
among Greenwich, Kew, and other establishments, will in the 
end best conduce to the progress of science ? And with a view 
of giving full scope to the judgment and skill of the present and 
future holders of the office the Board of Admiralty have, as 
I understand, decided to consider a revision of the terms of the 
Royal Warrant under which the appointment is made. 

This year has been signalised by the meeting of a most impor¬ 
tant scientific congress—the International Congress of Electri¬ 
cians, held at Paris. The recent developments of the practical 
applications of electricity rendered the occasion favourable both 
for organising a special exhibition devoted solely to this branch 
of science, and also for assembling the electricians of all 
countries. 

The general purpose of this Congress was to discuss, and if 
possible to settle, some of the numerous difficulties which per¬ 
plex both the physicist in his studies and the constructor in his 
work. 

But chief among the subjects proposed to, and undertaken by, 
the Congress was that of fixing a system of electrical measures 
for international adoption. 

Perhaps in no Bubject is the necessity of uniform system of 
standards so striking as in electricity, This science, both in its 
practical applications, such as telegraphy, and in the great natural 
problems or terrestrial magnetism and atmospheric electricity, 
refuses to recognise any artificial divisions of the surface of the 
globe, whether ethnological or political. It rarely happens, in 
operations undertaken on so large a scale as the study of electri¬ 
city and its industrial applications, that an opportunity presents 
itself of arranging for conceited and harmonious action through 
a period extending to a distant future. Before a branch of 
industry has attained sufficient importance to claim international 
recognition, it has usually gone through the process of consider¬ 
able development in different countries; and in each of these 
developments it has often received a stamp of local character 
which makes it difficult to reduce the whole to one uniform 
system. But in the case of electricity there were fortunately 


manufacture of its apparatus had always been confined to the great 
centres of civilisation, had both tended to limit the number of 
existing systems of measurement, and prevented that multiplicity 
of standards which would certainly have arisen had such manu¬ 
facture been carried on in numerous and in isolated localities. 
But byfar the most important influencing circumstance was the 
happy idea due to the British Association of adopting standards 
based on absolute measures. The Association did not allow the 
idea to remain barren; but, through the instrumentality of its 
Committee on Electrical Standards, it gave to the world the 
admirable units of the Ohm, the V olt, and the now re-christened 
Weber ; and the eminent men who formed that Committee may 
now point with honourable satisfaction to the fact that the 
Electrical Congress decided unanimously to recommend for 
universal acceptance those units which that Committee so eorJy 
adopted. 

With the single exception of the unit of current which, in 
order to avoid an ambiguity in the signification of Weber, re¬ 
ceives the title of Ampfcre, the names are left substantially with¬ 
out change. 

The adoption of these units for international use is to be pre¬ 
ceded by a new and more careful redetermination of the ohm at 
the hands of the great physicists of all nations. And it is in¬ 
tended that this redetermination shall result in a standard for 
general adoption. Thus electricity will be the first of the prac¬ 
tical sciences to be freed from all difficulties due to local s tand - 
ords ; and it is to be hoped that this example may be followed 
in other sciences concerned with practical life. 

The following are the actual resolutions adopted by the Inter¬ 
national Congress of Electricians at the sitting of September aa, 
1881:— 

I. For electrical measurements, the fundamental units, the 
centimetre (for length), the gramme (for mass), and the second 
(for time), are adopted. 

а. The ohm and the volt (for practical measures of resistance 
and of electromotive force or potential) are to keep their existing 
definitions, id* for the ohm, and io 8 for the volt. 

3. The ohm is to be represented by a column of mercury of a 
square millimetre section at the temperature of zero Centigrade. 

4. An international commission is to be appointed to deter¬ 
mine, for practical purposes, by fresh experiments, the length of 
a column of mercury of a square millimetre section which is to 
represent the ohm. 

5. The current produced by a Volt through an Ohm is to be 
called an Amptre. 

б. The quantity of electricity given by an Amp&re in a second 
is to be called a Coulomb. 

7. The capacity defined by the condition that a Coulomb 
charges it to the potential of a Volt is to be called a Farad. 

The remainder of the work of the Congress consisted mainly 
of the discussion of various interesting questions bearing upon 
electricity; and although these did not in many cases issue in 
precise recommendations, yet they were not altogether devoid of 
practical results. The questions which chiefly attracted its atten¬ 
tion were those of terrestrial magnetism and earth-currents, 
atmospheric electricity, and the more practical but perplexing 
question of lightning conductors. In all these matters the need 
of close and continuous intercourse between the observers of 
different nations was strongly felt; and the Congress passed 
resolutions recommending combined action both in the way of 
observations carried on simultaneously and with like apparatus, 
and also of frequent if not continuous telegraphic communica¬ 
tion of the results of these observations, The organisation of 
so extensive and perhaps so costly a system of combined obser¬ 
vations must depend to a great extent on the various Govern¬ 
ments, and abo on the goodwill and generosity of the great 
telegraphic companies; but it is much to be wished, for the sake 
of science, that some progress in that direction may soon he 
effected. The present state and prospects of electro-physiology 
also received careful discussion, but the difficulties of the subject 
precluded any definite conclusions. The seme was the case with 
the question of photometry as applied to «e intense light with 
which electricity furnishes us. Resolutions recommending the 
adoption of certain provisional photometric standards were 
but 
the 
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of the Congress. Perhaps, however, the most im¬ 
portant of all (with the exception of the choice of electrical units) 
wl]l prove to have been the impetus given to electrical science by 
tba of ideas that took place among the lending 

physicists of afi nations, and the light that was thrown on the 
vuious problems which came under discussion in the meetings of 
the Congress. 

I canno t conclude this imperfect sketch of this important 


winds and the waves under the direction of divinities of the 
second rank; it made the celestial representative of light its god 
of poetry and of the arts j and by an admirable forethought, it 
reserved lightning for Jupiter. Science and industry have long 
since laid their hands on the forces which air and water have 
placed at the disposition of man. Steam, animated by fire, has 
enabled him to overcome many obstacles and to rule the waves. 
Light has no longer any secrets from science, and the arts arc 
doily multiplying its marvellous applications. But there re¬ 
mained one labour to accomplish: namely, to wrest lightning 
Itself from the hands of the ruler of the gods, and to bend it to 
the needs of humanity. This is the feat which the nineteenth 
century has now accomplished, and of which this Congress is the 
evidence and the witness. This feat will mark an epoch ever 
memorable in history; and, amid the turmoil of politics and of 
questions which agitate the human miud, it will be recognised 
as the characteristic feature of our era. The nineteenth century 
will be the century of electricity." 

(To be continued.) 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cambridge. -The following is the speech delivered in the 
Senate House on November 34 by the Public Orator (Mr, J. E. 
Sandys, Fellow and Tutor of St. John's) in presenting Dr. Thomas 
Steny Hunt for the Honoraiy Degree of LL. D. s— 

“Dignissime domine, domine Procancellarie, ettota Academia: 
“Sdentiam iUam Geologicam, quae, in orhis terrarum origine 
et natura investiganda, neque temporis finibus terminatur neque 
saeculorum spatlo coercetur, nos eerie pro rei magnitudine, tem¬ 
poris pracsertlm angustiis impediti, orationis brevissimae intra 
■patium laudare non possumus. Iuvat potius hodie sdentiae 
tam magnne profossorem insignem vestro omnium nomine salu- 
tare, qui in republica ilia maxima'trans Atlanticnm natu% nostrae 
tamen, provinciae Canadensis rupibus explorandis quinque et 
viginti annos dedicavit; qui de omnium animantium (ut nonnullis 
vuetur) antiquissimo, quod Eosoon Canadensc nuucupatur, 
doctiasune disputavit; qui (ne plura commemorem) non modo 
vetustissimorum illorum saxorum, quae Laurentia nominantur, 
sod alionim quoque complurium originem primam vicesque varias 
sagadssime investigavit. Quid autem si, in tot tantisque argu- 
meutis totlens retractandis, non semper sibi constare, non semper 
eadem sentire, visus est? Vos eerie ex Academicae philosophise 
discipline didicistla, virum vere sapientem (ut Ciceronis nostri 
verbis utar) 1 quod dixerit, interdum, si ita rectius sit, mutare; 
da aententia discedere aliquando.' Ceterum idem necessitudinis 
vinculo iu.perpetuum duraturo nobiscum iddreo conjunctus est, 
qood professoris illius nostri, qui has inter umbras plusquam 
qulnqnagmta annos studlis Geologicis lumen praetulit, et interpres 
defensor egregius exstitlt O utinam hospiti nostro, nuper ex 
Italia ad nos advecto, mox autem, favente (uti par est) Neptuno 
aoot la patriam translturo, inter tot aedificia variis doctrinoe 
rtodlia consecrate, novum Ulud Museum quod Nestoris illius 
Uatrt sempitenram few monumentum iomduaum exspectamus, si 
Bon ad ipsum flnem adductum, at uachoatum eerie ostendere 
potuissemus. Ip*l memlnisds veteris poetae monitum illud : 

'"Gratia ab officio quod mora tsrdat abost*; 
vastrum igitur officium eat, viri Academid, .qui benefidonun 
tado rurn non immemows estls, monumsntum illud magnum ad 
«ntam felieem quam maturiaslme peiducere; noa interim nostro 
quallcunque landis officio perfuncti, plausua llloa veatroa, qui 
BoaplU nostro hun din debeotur, non ism amplius morabimur. 

Ergo vobis pracsento Regiae Sodetatii Londlnenais Sodom, 
Wm^de studlU Geologida optima meritum, Thoms® Steny 

OXfoin.-Th. Braekenbtuy {Natural Sdence Sehotarahip at 
Bllttol College hu ben awarded to Mr. T. F. McArthur, of 


Manchester Grammar School. Proxime access#, Mr. J. J. Hart, 
Exhibitioner of the College. The following gentlemen distin¬ 
guished themselves in the examination-Mr. A. Ford Smith, 
Bedford Modern School; Mr. A. Wentworth Jones, Clifton 
College; and Mr. P. Hawkridge, Derby School. Mr. Ford 
Smith was elected to a Natural Sdence Exhibition. 

The Statute respecting the inspection and licensing of lodging- 
houses was finally passed by Congregation on November *3. 
The following douses were inserted concerning the duties of the 
Controller of Lodging-Houses and the Sanitary Inspector 

" The Controller shall inspect every house proposed to be 
licensed for the residence of Undergraduates; be shall also visit, 
with or without notice, every licensed house once at least in each 
year, and report thereon to the Delegates. 

11 There shall be a Sanitary Officer appointed by the Delegates, 
for such period and under such conditions as they may deter¬ 
mine. He shall inspect every house proposed to be licensed for 
the residence of Undergraduates, and shall make a Report to the 
Delegates on the sanitary condition of each house thus inspected, 
lie shall also visit each licensed lodging-house once at least 
in eveiy year, and any licensed lodging-house at any time by 
the order of the Delegates. The stipend of the Sanitary officer 
shall be determined by the Delegates in conjunction with the 
Curators of the University Cheat. 

“ The Delegates may obtain, when occasion shall arise, addi¬ 
tional advice, whether medical or of any other professsionol 
kind. Any person whom they may thus employ shall receive 
such fee as shall be agreed on by the Delegates in conjunction 
with the Curators of the University Chest.” 


SOCIETIES AND ACADEMIES 

London 

Meteorological Society, November 16.—Mr. G. T. Symons, 
F.R.S., president, in the chair.—Twenty-seven gentlemen were 
elected Fellows of the Society, —The evening was devoted to an 
account of the gale whlch passed across the British Isles, October 
13-14, 1881, which had been prepared by Mr. G. T. Symons, 
F.R.S., with the assistance and co operation of Mr. C. Harding 
and other gentlemen. There is evidence of the storm being formed 
In the Atlantic, about 150 miles south of Nova Scotia on October 
10, and that at noon on the 13th there was a considerable disturb¬ 
ance about 600 miles west of Galway. At that time there were 
scarcely any instrumental indications in the British Isles of the 
coming storm j the barometer was falling at Valentia, but not 
rapidly, and at some of the western English stations it was 
rising. The curves of barometric fluctuation show very plainly 
the advance of the depression from west to east, for while at 
Valentia the minimum occurred at 2 a.m. on the 14th, on the 
east coast of Norfolk it is recorded that It did not occur till 
4 p.ra. This fact, couple! with others, seems to indicate an 
easterly progression of the barometric minimum at nearly forty 
miles per hour. As far as the sea is concerned, the chief force 
of the gale was felt on the afternoon of the 14th in the German 
Ocean, and there the great loss of life and destruction to shipping 
seems mainly due to the exceptionally violent squalls which were 
peculiar to this gale, as well as to the extremely sudden manner 
in which the wind increased to hurricane force. The afternoon 
became quite darkened by the lalt water blown Into the air, so 
that it was impossible to see a ship's length ahead. The baro¬ 
metric chart for 9 a.m. on the 14th showed that the pressure in 
the north of England was an inch lower than in die south, and 
nearly two inches lower than in the South of France. The area 
over which injury was produced was very large, and although 
not without precedent, it was happily rare. The record of 
56 lbs. per square foot at the Royal Observatory, Greenwich, 
was the highest ever registered in that locality, and dose by 
thirty-five trees were blown down in the park, and fifteen feet 
blown off the top of a spire which had beat erected about forty 
years, the stone of which shows no sign of decay, and which 
had retained its position almost, if net wholly, by the gravitation 
of its mass. The general opinion seems to he that the structural 
damage over the greater part of the country vnu by no mews 
unprecedented, ana in the greater part of Ireland ana the south¬ 
west of England was not even of an unusual character; but along 
the east coast and in the East Midlands the damage was ex¬ 
cessive, and on the north-east cna-t unprecedented. In Scotland 
the destruction of trees was en wm us,— Mr. J, Wallace Pens, 
F.M.S., al-« read a paper on the structural damage oausedoy 
the gale as indicative of wind force, and remarked that since the 
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Tay Bridge disaster attention had once more been directed to the 
subject of wind pressure. He suggested that a conference of 
delegates from societies specialty interested in the subject should 
be held, who should make experiments and carefully consider the 
whole question. 

Entomological Society, November a.—II. T. Stain ton, 
F.R.S., president, in the chair.—Exhibitions: An aberration of 
UraUeyx samhttarut, L., Mr. C. O. Waterhouse.—A new 
species of Antktraa from the Gold Coast } and some microscopic 
preparations of the saws, &c,, of various Hymtnopiera , prepared 
by Mr. P. Cameron of Glasgow, Mr. W. F. Kirby.—Pieces of 
honeycomb constructed on a bare wall, without any protection; 
and specimens and figures of new varieties of ArmadiUtum vul • 
gore, L., and Porctllio icaber\ Latr., I<cv. A, £. Eaton.—A 

S eeimen of Lytana uartu, Rott., var Icarittus, Seriba, Dr. 

. G. Lang.—An undescribed species of Citadidm from Borneo, 
with unusually developed opcrcula, Mr. W, L. Distant.—A 
female specimen of Dufourta minuta , Lep., Mr. T. R. Billups. 
—A specimen of Stlerodtrma domestica , Westw. ; the larva was 
■ found parasitic on that of a Longicorn beetle in a pine-tree at 
Lyons ; and some Diptera which attack figs in Turkey and Egypt, 
Sir S. S. Saunders (Oils led to an interesting discussion on fig- 
parasites and caprification).—Some remarkable tubes formed by 
Lepidopterous larvae at Aden; and a specimen of Cerura vinula, 
L., which it was thought at first might belong to C. trtninta, 
Esp., the President.—Papers read : Descriptions of new genera 
and species of Hcteroccrous Lepidopttra from Japan (concluded), 
by Mr. A. G. Butler; and a memoir on the various Dipterous 
insects (Mmcida and Tipulida) destructive to cereals in Britain, 
by Prof. Westwood. 

Geological Society, November 2.—R. Etheridge, F.R.S., 
president, in the chair.—Richard Paley Gardner, Henry Neville 
Hutchinson, Henry Johnson, William Regester, and George 
Tate, Ph.D., were elected Fellows of the Society. - The follow - 
ingcommunications were read: On the genus Stofkekaria } Dune., 
and its distinctness from Parkeria, Carp, and Brady, by Prof. 
P. Martin Duncan, M.B. Lond., F.R.S., F.G.S., Pres.R,M.S. 


C.E., F.G.S. 

Edinburgh 

Royal Society, November 28.—The following were elected 
office-bearers, viz.President, the Right Hon. Lord Moncreiff; 
Vice-presidents: David Milne Home, LL.D., Sir C. Wyvillc 
Thomson, LL.D., Prof. Dongios Maclagan, M.D., Prof. H. C. 
Flecming Jenkin, F.R.S., Rev. W. Lindsay Alexander, D.D., 
J. IL Balfour, M.D., F.R.S.; General Secretary, Prof. Tait j 
Secretaries to ordinary meetings: Prof. Turner, Prof. Crum 
Brown; Treasurer, Adam Gillies Smith, C.A. ; Curator of 
Library and Museum, Alexander Buchan, M.A.; Members of 
Council: Prof. Campbell Fraser, Prof. Geikie, Rev. Dr. 
Cazenove, David Stevenson, Prof. Chiystal, Sheriff Forbes 
Irvine;, Prof. A. Dickson, the Right Rev. Bishop Cotterill, Rev. 
Prof. Duns, Dr. Ramsay Traquair, John Murray, William 
Ferguson. 

Paris 

Academy of Sciences, November 21,—M. Wurtz in the 
chair.—The following papers were read: - On the condition of 
achromatism in phenomena of interference, by M. Cornu, In a 
system of fringes of interferences produced with heterogenous 
light having a continuous spectrum there is always an achromatic 
fringe which plays the rtle of central fringe, and is found at that 
point of the field where the most intense radiations present a 
maximum or minimum difference of phase. M. Cornu indicates 
the properties of the achromatic line, and shows the inaccuracy 
of the accepted theory for determination of the central fringe. 
—Reactions of salts of gallium, by M. Lecoq de Boisbandran. 
—On a bed of reindeer remains near Paris, by M. Gaudiy. This 
bed was found by M. Vaneur at Montreau, and the remains 
have been sent to the Museum. They comprise, with numerous 
bones of reindeer, remains of elephant, rhinoceros, horse, bison, 
freshwater shells, Ac. The deposit (which it surmounted by 


tkma on the rSte of faults in the geological structure of the 
Western Alps, byM. Lory. Some Wage fractures can be traced 
continue®## rioht through DaunMn?. Surer, and Vabus, 


producing longitudinal zones with different orographic charac¬ 
ters and strata.—On the crystallisation of sulphides of cad* 
mium and zinc, by M. HautefeulUe.—On the agreement 
of the curve of solar spots with the actions resulting 
from the eccentric motion of large planets, by M. DuponcheL 
Reviewing the observations collected by Wolf from 1608 to 
our time, he finds the mean period of the oscillations not 
11*2 years, but U‘86, the time of a revolution of Jupiter, with 
which it seems really connected. The perturbations of the curve 
are distinctly en rapport with the times of revolution of the 
three large superior planets.—On the winter egg of phylloxera, 
by M. de Lafitte.—Elements of the orbit and epbemerides of the 
planet (217) Endore, by M. Callandreau. On some series for 
the development of functions with a single variable, by M. 
Ifalphen.—On a particular curve of the third order and on cer¬ 
tain uniform functions of two independent variables, by M. 
Picard,—New method of dividing the cirde info equal parts, by 
M. Pellet—Integration of differential equations of the vibratory 
motion of a spherical bell, by M. Mathieu.—Numerical applica¬ 
tion of the theory of maximum yield of two ctymuno-electric 
machines employed for transport of force, by M. L^vy. Re¬ 
ferring to a case discussed by M. Deprez, he shows that, by 
adopting different resistances, he'would obtain 10 horse-power at 
50 km., with a maximum electromotive force of 5356 volts, in¬ 
stead of about 7000.—On M. Lippmann’s method for determina¬ 
tion of the ohm, by M. Brillouin.—Remarks on the electrolysis 
of water, by M. Tommasi, In decomposing water with a single 
element, copper wire being used as positive electrode, and 
platinum wire os negative, tne quantity of copper dissolved is 
greater than the quantity deposited on the negative elec¬ 
trode ; and this is explained by the thermal theory.—On 
the diformine of glycerine, by M. Van Romburgh.—On some 
spectral reactions of alkaloids and glucosides, by M. Hock. 
—Electric current produced by light, by M. Laur. Light 
affects the American process of amalgamation in Mexico. The 
author elucidated the action by experiments which reproduce, in 
complex form, effects that have been indicated by M. Edm. 
Becquerel (as that physicist pointed out).—On some new cases 
of phosphorescence in plants, by M, Crie. He lately observed 
Auriauaria phosphorca and Polyporus citrbtus to emit luminous 
radiations; also Rhitomorpha or the vegetative apparatus of 
many champignons; also Xylaria polymorpha. This is the first 
time emission of light has been observed in Ascomycetes.—In¬ 
fluence of the nature of food on sexuality, by M. Yung. He fed 
separate sets of tadpoles with fish, meat, coagulated albumen of 
hens’ eggs, yellow of eggs, and with a mixed diet. These ail¬ 
ments do not appear to have a very distinct inflaence on the sex ; 
but along with M. Bom’s experiments, those of M. Yung support 
the idea that a special diet afforded to young tadpoles from the 
time of leaving the egg, favours the development of a female 
genital gland.—Development of the egg of Melicerta, by M. 
Joliet.—On spermatogenesis in Selachians, by M. IJprmann.— 
M. H&nent communicated some further observations on the 
articulation of deaf mutes,—M. Daubrle presented an Italian 
work by Prof. Cosso, “ Chemical and Mincralogical Researches 
on the Rocks and Minerals of Italy." 
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SMOKE-ABATEMENT EXHIBITION 

O N the 30th ult. an exhibition was opened at South 
Kensington of appliances intended to prevent ex¬ 
cessive production of smoke in household grates and in 
the furnaces and boilers of manufactories, and thus to 
remove from the fogs of great cities, and especially of 
London, one of their most offensive constituents, and that 
which is most potent in darkening the cities over which 
they spread themselves. The Exhibition is described as 
“ international w ; that title is, however, often given on 
rather a slender basis; and from what we can at present 
see, the main exhibits are British, although a few interest¬ 
ing objects are sent from Germany, Canada, and France. 

The origin of the Committee, which has for the last 
eight months systematically endeavoured to direct the 
minds of Londoners to the question of bringing into 
practical use some means of lessening the smokiness of 
London, if not rendering London smokeless, is described 
In the official Report as follows; and as it may be hoped 
that this Exhibition is only the beginning of a movement 
of which, with the aid of perseverance, energy, and scien¬ 
tific ingenuity, much may be expected, it is interesting to 
place the history of the movement upon record. 

“The subject of the abatement of smoke, with the 
view of purifying the atmosphere of London and lessen¬ 
ing the deleterious character of London fogs, has been 
vigorously taken up by the National Health Society 
during the past year. In the spring of 1880 the subject 
was brought under the notice of the Committee by Mr. 
Ernest Hart, the Chairman of Council, as one which he 
was desirous of taking up actively, with the co-operation 
of the Committee, and he was requested to take steps to 
bring the question into a practical form for further pro¬ 
ceeding. With this view Mr. Hart placed himself in 
communication whh Prof. Chandler Roberts, F.R.S., 
Professor of Metallurgy at the School of Mines and 
Chemist to the Mint, who undertook to make an exami¬ 
nation of existing methods of combustion of coal in 
household grates and in furnaces. Further steps were 
taken to obtain details of the existing apparatus in use 
In different parts of the kingdom, and a considerable col¬ 
lection of documents was made, which have been placed 
-At the disposal of the Committee subsequently formed. 
In July Mr. Hart learned from Miss Octavia Hill, the 
Treasurer of the Kyrle Society, that that Society was 
contemplating some action in the like direction, and it 
was arranged between Miss Hill and Mr. Hart, that with 
the approval of the respective societies a joint committee 
should be formed, with the object of continuing the 
movement. Such a committee was accordingly nomi¬ 
nated, and met at the National Health Society's rooms ; 
a definite course of proceeding was resolved on, and a 
programme was sketched out. Various eminent persons 
known to be specially informed on the subject (not all 
connected with either Society) were asked to join the 
Committee*" 

Among those who have given most active assistance 
.are Dr. Siemens, Capt Douglas Gallon, Mr. Atchison, 
had Col. Festing, R.E.; but it is needless to say that aU 
the eminent persons in art, literature, and science who 
have been naked to join have willingly given the valuable 
of their names, so that the Committee is a very re- 
present*tiye one. The Exhibition includes a great variety 
ec exhibit* divided into the foUdwing sections j— 

Vot. xxv,—No. dsa. 


In Section A. will be found : Open coal-fire grates, 
stoves of all kinds, kitcheners, kitchen ranges, draught- 
regulators, base burners, and other appliances devised to 
prevent the liberation df smoke from bituminous coals or 
to consume anthracite and other smokeless fuel. 

Section B.- Gas fires, open grates and stoves, gas pro¬ 
ducers, and gas-hcating apparatus of all kinds for domestic 
use. 

Section C—Appliances for heating rooms and buildings 
by hot air, hot water, and steam circulation. 

Section D .—Gas engines, boiler furnaces, fire-bars, 
mechanical stokers, smoke-preventing furnace bridges, 
and other appliances for steam-engines and for general 
industrial purposes. 

Section E .—Anthracite and other smokeless coals, 
bituminous and semi-bituminous coals, patent and other 
fuels. 

Section J 5 .—All foreign exhibits. Improvements in 
chimney flues, ventilating apparatus, and novel inven¬ 
tions for regulating temperature, &c. 

Buildings have been fitted up .for the purpose of testing 
the efficiency of grates, stoves, and other appliances 
suited for domestic use; and trials of various fuels and 
boiler appliances will also be conducted in the Exhibition 
Buildings, and at certain factories where facilities have 
been offered by the proprietors. 

The Committee have secured the services of Mr. D. 
Kinnear Clark, M. Inst. C.E., to superintend the trials 
under the direction of the Executive Committee. In con¬ 
junction with Dr. Frankland, F.R.S., Prof. W. Chandler 
Roberts, F.R.S., has undertaken to make certain chemi¬ 
cal tests in connection with the trials of fuel grates and 
stoves. 

It is not unreasonable to expect that such an exhibition 
carried out under the direction of a Committee of Experts, 
which includes Prof. Abel, C.B., Royal Arsenal, Woolw ich, 
A. T. Atchison, M.A., William R. E. Coles (Hon. Secre¬ 
tary), Col. E. R. Resting, R.E, (Science and Art Depart¬ 
ment, South Kensington), Capt. Douglas Gallon, C.B., 
F.R.S., Prof. Edward Frankland, LL.D., F.R.S. (School 
of Mines, South Kensington), Sir Ughtred Kay-Shuttle- 
worth, Bart., Dr. Siemens, F.R.S., LL.D., J. Lowry 
Whittle, Temple, will be of national value. It will tend 
directly to a better utilisation of coal and coal products, 
by determining practically and scientifically the means 
which are actually available for heating houses as at 
present (and as may be) constructed without producing 
smoke, as the Committee will be enabled to examine the 
subject generally and to report for public information 
upon the relative adaptability of the various coals and 
appliances to the requirements of every class of the com¬ 
munity. Trustworthy information will be obtained upon 
which to base sufficient and equitable amendments of the 
existing laws regarding smoke ; and the Committee will 
also ascertain and make known the comparative value of 
existing appliances for the utilisation of gas for the purpose 
of heating. 

It must be admitted that for years past the air of 
London has steadily deteriorated, and that in London, 
which ifo years ago was famous for its roses, it is now 
Impossible to geta rose to blossom or monitors to grow. 
Homely but practical evidence df the actinic influence 
of light, which is so essential to the health of. plants 
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and animals, was given by Mr. Ernest Hart at one of 
the many meetings which have been held on the sub* 
ject, when be mentioned that wax manufacture had 
been, during the last twenty years, successively driven 
Anther and further from the centre of London. Ten 
years ago it was possible to bleach wax in the sunlight at 
Shepherd's Bush, but the factory was now removed to 
near Richmond, as it was found that the bleaching power 
of the sun for the greater part of the year was almost 
nullified by the pall of smoke which hangs over the 
metropolis. We shall not speak to-day of the various 
appliances of which we have as yet had but a hasty view, 
but it is only fair to say that there are shown at the 
Exhibition a number of grates, some of which, such as 
the new u Everitt” grate shown by Messrs. Barnard, 
Bishop, and Barnard; Mr. Crane’s grate, shown by 
Deane and Co.; and in some respects the “ Excelsior ’’ 
grate of Mr. Archibald Smith, mark distinct advance. 
The possibility of consuming the smoke of bituminous 
coal in ordinary grates by forcing the draught of air and 
smoke downward through the fire before it is allowed to 
escape has been shown, as has also the facility with which 
hard anthracite smokeless coal will burn in open grates 
without any sort of blower or other such contrivance. 
In addition to thc^e there is an extremely interesting 
series of exhibits of mechanical stokers, fiie-bais for fur¬ 
naces, a new gas kiln which will be shown in operation, 
as well as Dr. Siemens’ gas-regenerator. Some extremely 
good household stoves and fire-places are sent from 
Germany and Canada. 


DOUBLE-STARS 

Observations of Double-Stars mode at the United States 
Naval Observatory . By Asaph Hall, Professor of 

Mathematics, United States Navy, and Rear-Admiral 
Rodgers, U.S.N., Superintendent. (Washington : 
Government Printing Office, 1881.) 

E welcome another addition to our knowledge of 
the positions and distances of double stars. Prof, 
Asaph Hall has published a volume containing 1614 obser¬ 
vations of such stars made by him chiefly with the 26-inch 
refractor at the Naval Observatory at Washington. The 
objects of the observations are two. Firstly, the detection 
of constant errors of observations by the measurements 
of double-stars from a selected list, and comparing such 
measures with those of other observers made as nearly as 
possible simultaneously; and, secondly, the measurements 
of double-stars generally. 

The list of stars adopted is that prepared by Otto Struve, 
with a few additions of stars of greater distance. There 
are 30 stars in all, and 296 complete sets of measures of 
these have been made, each set consisting of four measures 
of position and two double measures of distance, except 
in cases where the stars exceed 3* in distance, when four 
were taken. The measures appear to be made with 
care, and the discrepancies are not greater than may be 
expected from night to night, 

In connection with this subject Prof. Hall has applied 
a geometrical test to such observations by means of 
measures of the multiple stars 3 3793 and 3 311 and its* 
stars in the trapezium of Orion. He says 
“ In the ease of three stars A, B, C, if we tali* the 


origin of co-ordinates at A, and observe the angles of 
position and the distances of B and C only, then these 
quantities are independent, and we may put their differen¬ 
tials equal to zero. But if we observe also the angle of 
position and the distance between B and C we have ob¬ 
tained more quantities than the geometrical conditions 
require, and must adjust the parts of the triangle by the 
method of least squares.” 

In the case of the triangles and the quadrilateral there 
appear to be no important systematic errors. 

Prof. Hall gives a detailed account of tbe use of “rough 
circles” for setting the instrument on a star. These 
circles are the edges of the ordinary setting circles divided 
by lines of black paint on a white ground so as to be read 
without trouble, a method already adopted in some obser¬ 
vatories in this country. He also describes the difficulties 
he has had with the driving clock, difficulties which are 
too often experienced with driving clocks of all kinds, 
and often arising from insufficiency of power and strength 
of parts to stand varying strains, and often dust and 
damp, which ordinary clocks do not generally experience. 
The dome, which is 42 feet in diameter, now turns with 
more difficulty, and if our experience is worth anything, 
such a difficulty once commenced will keep on fast in¬ 
creasing, and will very materially militate against the 
continued use of the instrument beneath it. The flexure 
of the telescope, which is 31 feet in length, and of the 
mounting, is small, and the working of the instrument 
very satisfactory. 

A filar micrometer has been used for all the observa¬ 
tions, and great care has been taken to test its accuracy, 
which is all that can be desired; but we note that the 
wires are illuminated by a lamp held by an assistant, a 
method somewhat primitive, as Prof. Hall says, and a 
waste of energy which might, we should have thought, 
have been useful elsewhere. 

In all the ordinary observations four measures of posi¬ 
tion and two double measures of distances have been 
taken, and in all cases the head of the observer was kept 
in an upright br natural position. Owing to this we shall 
expect to find, on comparison of the list of test stars with 
others, a considerable error depending on the position of 
the stars with the horizon. No doubt practice has a great 
deal to do with it, but we have generally understood that 
the observations were more accurate and differed less 
inter se when made with line joining the eyes parallel to 
that joining the stars under observation. 

Prof. Hall has included a good many very close starsi, 
and it is to them that tbe large telescope can be most 
profitably turned, leaving the wider ones for the small 
instruments, with which they are well able to deal. 


OUR BOOK SHELF 

Zoological Atlas (including Comparative Anatomy), with 
Practical Directions and Explanatory Text for the 
Use of Students. Invertebrata. By D. M’Alpine, 249 
Coloured Figures and Diagrams. (Edinburgh and 
London; W. and A. K. Johnston, 188/.) 

THIS Atlas is prefaced by the following remarks In 
treating of the Invertebrata J have thought it advisable 
to depart slightly from the plan Mowed with the Verte-. 
brata. There are five great divisions of vertebrates 
recognised by naturalists, and a type or so of each was 
found to answer the purpose in view 5 but among Inverte¬ 
brates the range of stricture is immensely greater, had 
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tbe typical forms are thereby necessarily increased. In 
order to preserve the just proportions of the subject, and 
out of the whole make a fair selection, 1 have treated 
most of the forms in less detiil than the Vertebrates. * 
With the above statement no objection could be found; 
as to the method of carrying it out, we notice that 
while four out of the sixteen plates are devoted to 
illustrations of the group of Protozoa, there is not 
even a single figure given of the Sponges, nor of the 
Hydrozoa, nor of the Actinozoa, and for their absence 
we can find no other excuse than what is given in the 
above quotation. As to the plates of Protozoa, we 
perceive that there is no exact indication of the size of 
the forms figured, unless indeed in a footnote, which 
states that the forms figured “are all inicrosioptc, with 
the exception of the Nummuhtes.” Now if there is 
one thing more than another that a student requires 
to be reminded of while studying “miuoscopic” forms, 
it is that they vary immensely among themselves as 
to size, and it is surely necessary that he should have 
Some definite ideas as to those sizes beyond the rjnge of 
unassisted vision, such as he may be presumed to have of 
those objects within this range. Neither has the author 
been to our mind happy in his selection of forms of the 
Protozoa “from standard works on the subject.” His 
Atlas is meant for students in this countiy, and where are 
they to get specimens to work with of such genera as 
Protogenes, Vampyrclla, Myxastrum, Protomonas, Proto- 
myxa, Licberkuhnia, and the like. The student interested 
in “ pond-life " may possibly admire the exquisite and 
artistic delineations of their old favourites, Paramacium , 
Dapknia , Cyclops, &c., given in the Atlas. The festooned 
surface of Paramactium, the appendages of Daphnia and 
Cyclops are certainly figured as they have never been 
heretofore. It is really refreshing to turn from the old 
and well-worn figures to the bold originality of these 
plates; in them the author has courageously followed 
the theory of zoological representation laid down by the 
celebrated German artist with reference to Camelus , sp., 
but is scarcely to be congratulated on the wonderful 
results he has achieved. Some of the diagrams are 
acknowledged as from the originals of Huxley and 
Gegenbaur; these are good. 

The Student's Handbook of Chemistry. With Tables 
and Chemical Calculations. By H. Leicester Greville, 
F.I.G, F.C.S. (Edinburgh: E. and S. Livingstone, 
1881.) 

“ IN the presence of so many good manuals on chemistry, 
the appearance of another may seem unnecessary,” says 
thfauthor in his preface. For “may seem" read “is,” 
and the sentence expresses a truism. The author’s 
‘book can. however,scarcely be classed amongst “good 
manuals." The statements of Individual chemical facts 
are on the whole correct; tbe general arrangement of the 
book is clear; vet, considered as a manual of chemistry, 
the work must be pronounced a failure. 

Attempts are made to explain the expressions “ atomic 
weight," “ molecular weight,” “valency," &c.,but without 
success. Atoms are confused with molecules; the ordi* 
nary definitions of these terms are certainly stated, but 
definittona taken by themselves are, as Hunter said, “ Of 
all things on the face of this earth tbe most cursed.” 

Avogadro’s law is stated on p, 26, but the conclusion 
deduced therefrom, viz. “the densities of all the elemen¬ 
tary bodies in the gaseous condition are the.same as their 
respective atomic weights, or, the atoms of all the elements 
in the gaseous state occupy the same space,’* is untrue, 
and does not follow from the generalisation 01 Avogadro, 
The Daltonian atomic theory Is stated much m the 
terms which might have been employed before the mole* 
cular theory of matter had been propounded! Such 
stafemsMUi that on p. 15, that oxides are called mono* 
ideq; dioxides, &«, according a as the compounds contain 
three, fije., atoms of oxygen respectively ” \ or 


that on p. 13, “that acids are spoken of as monobasic, 
&c., according as* they contain one, two, &c., atoms of 
hydrogen replaceable by a base," show that the author 
has failed to grasp the teachings of the molecular theory. 

The term “ valency,” wc are told on p. 159, is used to 
express “ the comparative saturating power of the differ¬ 
ent elements, taking hydrogen as the unit.” Such a loose 
statement as this naturally prepares the way for the full 
acceptance of the “bond” view of valency, with all its 
inconsistencies and apparent, but unreal, explanations of 
facts; so that one need not be surprised to find (p. 160) 
the expression, baid to be understood by the uninitiated, 
“the affinity of these bonds." 

A sentence on p. 161 may be quoted as a type of the 
kind of writing to be found' in the works of those who are 
bound by the trammels of this pernicious system. “The 
disappearance of the active atomicity by twos, which is 
found to be always the case, has led Dr. Frankland to 
suggest that the bonds of union so disappearing are 
engaged in satisfying each other” 

That part of the chapter on “ The Higher Principles 
of Chemical Philosophy” which deals with compound 
radicles is equally unsatisfactory. Sulphuric acid may be 
assumed to contain the radicle SO a . “ The group SO a 
may be traced ail through the compounds of sulphuric 
acid, thus: SO,(OK) a SO/ONa) a SO a CuO g .’’ Such a 
statement is harmful, and only harmful, to the student; 
m what light other than as an amusing plaything can 
he regard this conception of compound radicle? Why 
should he not trace the group SO3, or the group SO, or 
the group SU 4 “all through tbe compounds of sulphuric 
acid ” ? Give him pen and paper, and if he have a little 
fancy he will trace you a most varied and pleasing 
number of groups “all through” as many compounds as 
you please. 

The tabulation of facts concerning groups of elements 
and compounds is a good feature in this book, and likely 
to prove very useful to the student. The chapters dealing 
with organic chemistry are clear and succinct: had the 
author contented himself with recording leading facts, 
and left the “principles of chemical philosophy” alone, 
be would have produced a book of tome merit, although 
not of merit sufficient to warrant him in adding another 
“Manual of Chemistry" to the list which is already so 
much too long. 


LETTERS TO THE EDITOR 
[ The Editor does not hold himself responsiblefor opinions expressed 
by Au correspondents. Neither can he undertake to return, 
or to correspond with the writers of, rejeeted manuscripts . 
No notice is taken of anonymous communications. 

[ The Editor urgently requests correspondents to ketp their Utters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise So ensure the appearance even 
of communications containing interesting and ttcvtlfacts.) 


Tbe “Eira” Arctic Expedition 
Those who advocate the despatch of a Government vessel 
In search of Mr. B. Leigh Smith’s expedition betray only 
a partial acquaintance with the circumstances of tbe case. 
His having failed to return this -eason is no evidence what¬ 
soever of his having met with disaster; for previous to his 
departure from England, certain people well understood that 
be was prepared to spend the present winter far north if he 
found it worth while to do so. It was this which prevented me 
from going with him (natural history work on hand precluding 
my absence from London for upwards of a year); for as I 
had collected plants and animals with him on a former expe¬ 
dition in Spitzbergeu, he invited me to accompany him on 
his present trip to Fnuu-Josef Land. The Aim was Well-pro¬ 
visioned for upwards of eighteen months, and in summertime 
fresh meat hi abundance can. be 1 soared, which, hung up lathe 
gaging, will keen good for almost an indefinitely long period. 
Tuns the expedite® has provUons enouehTfor ht least another 
year and a half from the present time, atffrhfee would he no 
need for themfo starve two years hence. It is therefore rather 




124 


MATURE 


[Dec, 8, iStfa 


early to begin to fed uneasy about their safety on account of 
provision* 

The detention of the Eira in the north is more probably due 
to her being " beset ” than to her having been “ nipped ” or run 
aground. Unle-s she has foundered before stores could be got 
cut of her (when nothing could be done by any search-expedi¬ 
tion t wards enabling the crew to survive the winter), Mr. Smith 
and hi« men are doubtless having a fine time of it up there, in 
■one sense of the words. If it came to the worst they would 
not be obliged to abandon the ship simply on account of her 
being hopelessly “be-el," until the spring of 1883, because they 
could afford to »ait for the chance of her being liberated next 
summer or autumn. Then, if she were clearly inextricable, they 
would do what is done by the crews of whalers under similar 
drcuuMtnnco—haul boats or sledges, laden with provisions, over 
the ice to some place where, in the ordinary course of events, 
they could nol fail to fail in with walrus-hunters, or from whence 
they might rake a departure in their own boats to the most con¬ 
venient country, Mr. Smith, to my personal knowledge, always 
•counted upon being able to effect a sife retreat by these means, 
without unnsunl difficulty, if he should lo>e hiB ship : the de¬ 
spatch of an expedition from England in search of him never 
entered into his calculations. This avill amply account for his 
not naming a rendezvous. In the Arctic regions it is best not to 
be tied down beforehand to any one route where there is a choice 
of several, lest if emergency arise it prove to be pro tern, pre¬ 
cisely the m si difficult of all. 

In view of the above facts it appears premature to demand 
the equipment of a vessel to rescue the Eira as a matter of 
immediate urgency, although, if nothing be heard of her by this 
time next year, an expedition during the reason of 1883 might l>e 
a reasonable precaution by no means uncalled for. If people want 
a ship to be sent out next year, why should not the agitation be 
an honest one for an Arctic expedition pure and simple ? 

Thorocombe Vicarage, Chard, Dec. 3 A. E. Eaton 


Hclopbyton Williamsonis 

AT the late York meeting of the British Association two of 
nay indefatigable auxiliaries in the work of Carboniferous investi- 

f ation, Mr. Wni. Cash, F.G.S., of Halifax, and Mr. Thomas 
lick, M.A., B.Sc., of Harrogate, described, under the name 
of Hymenophylloides Williamsonis, a new stem of a plant, which 
they had obtained from the Halifax beds. This plant is an 
extremely interesting one, since its cortical layer exhibits the 
large, open, longitudinal lacuna 1 , formed by dissociation, so 
common amongst aquatic plants. It is still more interesting 
since the septa separating the large lacunae ore rotate, each 
one consisting of a single layer of cell--, and the whole com¬ 
bining to constitute a network with vertically elongated meshes. 
This arrangement approaches too closely to that seen in the 
living Marsileaceae, to be overlooked in considering the possible 
affinities which it may indicate. The structure of the central vas¬ 
cular bundle as well os of its component vessels differs decidedly 
from that of the recent Mar si lew and their allies. But it differs still 
more wiiely from Myriophyllum, with which the generic name 
given to it by my two friends associates it. This circumstance 
alone makes it Important to change the name. As yet we have 
found no trace or an angiospermous phanerogam in the Car¬ 
boniferous beds, and any name suggesting the probability of the 
existence of such is apt to be misleading. But apart from this 
suggestion of improbable affinities a second reason exists for 
changing the name. Urrger has already adopted that of Myrio- 
pjiyUites for a genus of Tertiary plants, and the two names 
approach too nearly to make it desirable that both should be 
retained. One pout appears to be indisputable s— 1 The structure 
of the bark already referred to indicates either a marsh or an 
aquatic plant—an interesting fact, since it is the first example of 
such a plant from the pahcoroic rocks that has hitherto come 
under my notice. We have numerous so-called aquatic roots 
described by various authors—and possibly they may be what 
they are affirmed to be, though we have no proof that such is the 
case; but 1 think that no such doubts can exist In reference to 
our new plant. Under these ebctuwtanee* I propose for this 
plant the generic name of Htkptytou, a name which, involves no 
foregone concludoni as to its botauiool affinities. Detailed figures 
of it will appear in the next (lath) part of my memoirs "On the 
Otpniiatkm of die Plant* ox the Coal-memros, „ 

CWlUrUMSOK 

Victoria University, Manchester, December 3 


The Pronunciation of Deaf-mute# who have been 
Taught to Artieulate 

Mv attention has just been drawn to the remarkable statement 
of M, Hdment (C. k, xciii. p. 754), that deaf-mutes who have 
been taught to articulate speak with the accent of their native 
district; and to the equally remarkable letter of Mr. Win, 
E. A. Axon, published in Nature (vol. xxv. p. 101), in 
support of the same proposition. 

1 may say in this connection that I have during the past few 
years examined the pronunciation of at least 400 deaf mutes who ; 
have been taught to speak, without remarking any such tendency 
as that referred to above. It is true that in a few cases dialectic 
pronunciations are heard, but it always turns out upon investiga¬ 
tion that such children could talk before they became deaf, 'Hie 
peculiarity is undoubtedly due to unconscious recollection of 
former speech, and cannot correctly be attributed to heredity. 

M. Emile Blanchard (C. R., xciii. p. 755) has directed atten¬ 
tion to the harsh and disagreeable character of the utterance of 
many deaf-mutes who have been taught to articutate, but it has 
been found in America that this can be overcome by suitable 
instruction. I am happy to be able to say that I have heard 
from congenitally dear children perfectly distinct and agreeable 
articulation. 

The mouths of deaf children are in no way different from our 
own. 1 Deaf mutes do not naturally speak the language of their 
country for the same reason that we do not talk Chinese— they 
have never heard the language. They are dumb simply because 
they are deaf; and I see no reason to doubt that all deaf-mutes 
may be taught to use their vocal organs so as to speak at least 
intelligibly, if not as perfectly as those who hear. 

In most, if not in all, of our American Institutions for the deaf 
and dumb, articulation is now taught as a special branch of 
education; and in many of our schools all instruction is given by 
word of mouth, as it has been found that large numbers of deaf 
children can be taught to understand spoken words by watching 
the movements of the speaker’s mouth. 

So successful has articulation-teaching proved in America and 
in Europe, that dumbness will soon be universally recognised as 
a mark of neglected education. 

Alexander Graham Bell, Fh.D. 

(Nat. CoL for Deaf Mutes, Washington) 

London, December 5 


The Function of the Ears, or the Perception of 
Direction 

I see the above to-day in Nature (vol. xxiv. p. 499) as a matter 
brought before the British Association at York, and as I can for¬ 
ward some results of experience, I beg to send the following :— 
In the cold season of 1868 I had to cut a straight line through 
dense forest half a mile long, between two given mounds, and 
availed myself of the known capability of Asamesc in telling 
direction in such cases. Placing a man on one mound to about 
now and then, a party of us went to the other mound and 
listened. On hearing the shouts I placed a long thin bamboo 
on the ground pointing from a peg in the direction of the shouts. 
While the men were clearing a space around I put another 
small peg in the ground, marking where the point of the 
bamboo fell. I took the bamboo up, and made the head man 
relay it himself, which he soon did, almost exactly where I had 
pegged it; thence we cut a true straight line, setting up peeled 
rods at every 50 yards, and eventually came out at 24 feet from 
the mound, in a distance of 45 chains. The jungle was dense, 
and we could never see more than about 12 or I4jnurds in front, 
Lately having moved to a place where there are five tea-gardens 
in a semicircle around me, at distances of 5, 6,4, 4i, and 4^ - 
miles distant, I have heard several gongs In the early morning, . 
and taking the bearing of the most audible, plotted- it ou this 
Government map, when it came out exactly among the bouses 
in the “ station of the one at 4 miles; a repetition on other 
mornings confirms the direction. Distance does not seem any 
drawback, provided the sounds are loud enough ; for in the great 
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earthquake of January, 1869. the directhm of the load banging 
sounds like'artillery was cveEuHy marked aguhnt a peak in the 
Nap. Hill range. Bearings by the prismatic compass subse¬ 
quently sent to Cahmtta to Dr. H. B, Medhcott, turned oat to 
be within 3* of the true Ihteto Cheduba and Rxmree, the active 
volcanic centre, 550 miles off. I cannot exactly see how the 
difference of the intensity assists ns in directing to the sound, I 
find I judge that beat by facing it and remaining still, and verify 
Urn direction best by looking (with the eves only) about 10" to 
right, and then 10* to left, which, if I do not move the head, 
Mon enables me to fix by eye the direction pretty close. 

Sihsagar, Atom, October rj S. £. Peal 


An Audible Photometer 

Iwyour issue of September i» (voL xxiv. p, 491, British Asso¬ 
ciation Reports) Mr. Lent Carpenter mentions an idea of his about 
an “ audible photometerThe same idea occurred to me some 
six months ago. As my plan seems to be much more simple than 
Mr. Carpenter’s, dispensing with Intermitting beams and rotating 
disks, perhaps you will allow me a little space to describe it. 1 
require only one photophonic receiver, whereas Mr. Carpenter 
mentions 41 two precisely similar receivers," which is difficult, if 
not wholly impossible, to obtain, a is a small battery, b an in¬ 
duction-coil with the ordinary vibrating magnetic mtcmxpter, 
and with a high-resistance f-ecojidary coil; c u the Wheat stone- 
bridge combination, sis selenium cell, with its working surface 



turned to the scale E; R is a high resistance of about the value 
of the selenium cell; a is a sliding contact, T a high resistance 
telephone. Now I place on the scale k a standard candle at a 
distance d from selenium cell, and move the sliding contact till no 
found is emitted from the telephone. Then the wire connections 
ore left wholly unaltered, and the candle is taken away. Now I 
place the light I wish to compare with the standard candle on 
the stale E, and move it along the scale till the telephone is again 
silent. Be the distance of the light from the selenium cell now 
D, then its luminous intensity is 


standard candles. 


'As, on after-thought, I greatly doubted the fitness of selenium for 
photometric purposes (which doubts became the stronger the 
more I read about the subject), I did not pursue my idea, which 
could only result in an addition to the long list of practically 
•useless photometers. The above may perhaps be used as a col¬ 
lege experiment for demonstrating the law of the square of 
distances. J. W. Giltay 

Delft, November n 


Extraordinary Atmospheric Phenomenon 
I inclose a paragraph from the Glasgow MdMog Cioutn of this 
date relating to that peculiar form of lightning known ss fire-balls, 
The ex p la n a tio n 01 the explosion m the funnel Is, I think, 
erroneous, j t having been caused by the explosion of the firebnU, 
unut drinks’ out the smoke by the fire-doors. The aurora was 
Vtaybrightheni On Wednesday evening, showing Riant Snorth’* 
11 m with 41 small direst virion spectroscope. Before the eye 
hmm; sufficiently sensitive for measurement, doods cut off the 
W|M ptat. Urn eurora was a general bright northern rtow 
Without streamers, and was observed brightest a little aftereVtt 


(p.m.). These notes may be of use to 'you in connection with 
those of other observers. J, B. Han nay 

Cove Castle, Lech Long, N.B., November £$ 

Extraordinary Phenomenon of the Storm 
Those on board the Campbelton Steamer Kinloeh' (Capt. 
Kerr), which left Greenock on its usual run about half-past 
eleven o’clock on Tuesday morning after the storm that raged 
during the night, had a somewhat extraordinary experience 
while passing down the Firth. The vessel was enveloped in a 
dense show er of bail, and for some time it was awfully dark, and 
occasionally the vessel was lit up by vivid flashes of lightning. 
One of the flashes was very bright, and its shape was something like 
that of the arteries of the human body, with a central colnmn all 
shattered and broken. About noon, while opposite the Cloch Light¬ 
house, and not far from the shore, the captain observed immediately 
over the ship what appeared to be a series of dear balls of 
lightning, each about a foot in length, and resembling a chain, 
except that they were disconnected. This phenomenon was 
quickly ■•ucceeded by an explosion in the fuond of the steamer, 
and Revernl balls of fire upon the bridge running about, and then 
bounding off into the water. The first impression of the spec¬ 
tators was that something had exploded on board, but on inquiry 
it was found that this was not the case. The mate stated, how¬ 
ever, that a ball of lightning had almost struck him where be 
'tood. A fireman rudied upon deck to see what had happened, 
as the engine-room was filled with smoke, and a choking sensa¬ 
tion was experienced below, "lhe explanation appears to be 
that a portion of the lightning had pas'-ed down the funnel until 
its foi ce w as spent by the fire, and the sudden recovery uf the 
draught of the funnel aftcrward.s accounted fur the loud report 
that was heaid. The captain, 10 his long expenence at tea, 
never encountered such a pheno enon before, and it may be 
taken as an indication of the extraordinary atmospheric forces 
which had been at work during the storm, and which seemed to 
centre m this locality. 


Papin 

In the review of my “Life and Letters of Papin” 1 iiT 
NATURE, vol xxiv p. 378, the hope is expressed that I might 
succeed “to fill the lacumc in the career of Una remarkatle 
ttian." The only important blank remaining now in our know¬ 
ledge of Papin’s life consists in our ignorance of the time of his 
death. We may re-t assured that he died in London, and there¬ 
fore this blank is not likely to be filled but by a per-on who is 
familiar with the city and its inhabitants of the present aid ot 
the beginning of last century. Papin died about 1712. During 
1709 he lived at “Madam Poital chez M. Charron, apolhecairc 
c ans Compton Street, proche St. Anne.” As it is not probable 
that he changed bis lodgings before his death a search m the 
registers of the district to which Comphn Street belonged (if 
they are in existence) would lead to result* equally important for 
the history of science and for that of tejinology. Maybe a 
reader of this note who enjoys such opportunities will render me 
his assistance in this thankful task. 

I avail myself of this opportunity of correcting a few slight 
mistakes which have found their way into the otherwise excellent 
rfsumi. Not Papin but Leibnitz is the author of the letter of 
February 4, 1707, which contained the first idea of the "hot-air 
engine.’’ Leibnitz is therefore the inventor of the same. That 
boat, in which Papin left Cis-cl in 1707 to sail to Bremen, was 
not a “steam propeller boat,"but a small ship with paddle- 
wheels to lie worked by the sailor*. It was not Papin’s inten¬ 
tion to proceed to England in that boat. He left Cassel with 
proofs of the favour and goodwill of the Landgraf, which re¬ 
mained unchanged to the end. Lastly, before Papin no steam- 
engine existed; he is the real inventor of the some, for he in 
1600 first announced the idea, and tested it by experiments of 
waking the prepare of steam as motive power for engines. 
This, his first engine, hod a piston Inside a cylinder. Snob «» 
arrangement was not at all * new at that time i other machines 
hnd r the same, as, for instance, the gunpowder engine of 
Huyghens, which suggested the Invention of Papin. Leibnitz 
Corresponded with the Inventor -about this engine much later, 
and made valuable propositions, but the corres p ond en ce of these 
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two savants did not commence before 1692. It is therefore 
out of the question to credit Leibnitz with the invention of the 
steam-engine or even with the application of the piston principle 
in the steam-engine. E > GeRlAnd 

Cassel 


A Question for Naturalists 

Mr. PAUL DV ChaiU.u, in his “ Land of the Midnight 
Sun,” tells us that ** the time of dropping the horns in a herd 
(of reindeer) varies from March to May.” This may 1* true as 
regards the young miles up to two or three years of age, and of 
the does, but it is questionable as regards the full-grown males. 
If my memory serves me correctly, the full-grown bucks brought 
to this country with some Lapps a year or two ago, and exhibited 
at the Aquarium, shed their horns in December or January. 
The experience of a gentleman—one of the highest authorities 
in such matters—who holds a most important position at the 
Zoological Gardens, supports my view. Can the Lapps have 
two kinds of reindeer which shed their horns at different sea¬ 
sons? I know that the full grown male reindeer oF the barren 
grounds of America drop their horns in the latter part of 
November and in December (which does away with the erro¬ 
neous idea that this animal used the broad brow antler as a 
shovel for clearing away the snow so as to reach his food); the 
younjj buck of two or three years retains his horns until spring, 
and the full-grown female does not shed her horns until May or 
June, usually after having dropped her calf. J. Kak 

4, Addison Gardens, November 19 

Earthquake Vibrations 

In a note in your issue of August 25 on my account of the 
earthquake of March 8, l88t, felt in Japan, it is said " that from 
the phenomena of the shock and from experiments on artificial 
earthquake waves produced hy letting an iron ball weighing 
about one ton fall from a height of about thirty-five feet, Mr. 
Milne agrees that the waves that are felt are transverse to the 
line of propagation of the shock.” Le-t it should be thought 
that all the earthquakes which shake the residents in Japan are 
composed of transverse vibrations, allow me to make the following 
brief statements:— 

1. In the earthquake of March 8 my sci-mographs chiefly 
indicated east and west motions, whilst time observations made 
in Yokohama, as compared with similar observations made in 
Tokio, showed that the earthquake must have travelled up from 
the south. This particular earthquake, as recorded in Tokio, 
might therefore be called a transvcr.se or diagonic shock. 

2. In other shocks normal or direct vibrations are the most 
prominent. These shocks might be called euthutropic. 

3. Others again are compounded of direct and transverse 
motions, and might therefore be called diastrophic. Thus my 
records of the shock of July 5, 1881, very clearly showed a 
variation in the direction of the motion of the ground. At the 
commencement of the shock the motion was N. 112" E.; ij 
second after this the direction was N. 50° E. ; f second more it 
was N. 145 0 E.; and after a similar interval N. 62“ E. These 
and other changes were very clearly indicated in the diagram 
written by a double-bracket seismograph, 

4. Anaseismic shocks, or those where vertical motion is 
prominent, which vertical motion may sometimes be a component 
of the transverse motion, appear to be rare. 

5. In the artificial earthquakes produced by the blow of a 

falling ball the seismographs very clearly wrote both normal and 
transverse vibration*. When bracket-ring seismographs were 
used, these two sets of vibrations could be separated and their 
respective velocities, &c., measured. When a single component 
seismograph was used, the resultant motion due to the composi¬ 
tion of these two sets of vibrations was recorded. The results 
of these experiments, which experiments were made in conjunc¬ 
tion with my colleague Mr. T, Gray, will very shortly be 
published. John Milne 

Imperial College of Engineering, Tokio, Japan, October 13 

The Geological Survey of Italy 

My friend Mr. W, Topley, in his interesting account of the 
Italian Geological Survey (NATURE, voL xxv. p. 86), b quite 
right when he states that the geological surveyors seem now to 
have definitely fixed the position of the Carrara marbles in the 
Trias. If, however, he means to imply that the geological world 


at large will accept this decision, I fear he b mistaken. The 
patient toil, spread over many years, and carried on by M. 
Coquand with more than due regard to Buffon’s advice to geolo¬ 
gists, “ 11 faut voir btaucoup et revoir souvent" gives him such 
authority when speaking on the .structure of the Apuan Alps and 
the Campiglie.e, that nothing but the most absolute proof that 
he is wrong in regarding the metamorphic marbles or Carrara, 
as well as those of the Pyrenees (St Bdat, Ac.), as being of 
Carboniferous age, will prevent foreign students of Italian geo¬ 
logy from accepting his view’s on the matter. I have read, I 
think, all that has been written in Italy by De Stefani and 
others on the point in question since the publication in full of 
M. Coquand’s mature conclusions in the Bulletin de la Sociitf 
g/ologique de France , in 1874, and I still regard his position os 
entirety unassailed In 1876 I published in the Geological Afaga- 
tine a short rlsuml of M. Coquand’s results, to which I would 
refer any who are interested in the subject. G. A. Lkbour 


OUR ASTRONOMICAL COLUMN 


The Provincial Observatories of France.— We have 
before us the ** Rapport adre«e par le com'itd consultatif des 
observatoires os'ronomique de province, k M. le Ministre de 
l’lnstruction Publique,” signed by M. Loewy, as reporter. In 
the year 1880 a great impulse appears to have been given to 
what is termed the reform of French astronomy, a considerable 
grant having been obtained by the Minister of Public Instruc¬ 
tion, which allowed of most material improvement in the equip¬ 
ment of the several observatories of the provinces. Stress is 
laid upon the reorganisation of the observatory at Algiers, which 
is placed under the direction of M. Tre pied, and the Committee 
urge that special attention should be given to the proper equip¬ 
ment of an establishment which has the advantage of so excep¬ 
tional a climate. The observatory at Marseilles is still under 
the direction of M. Stephan, who has done such excellent work 
for many years past, and MM. Borrelly and Coggia were the 
assistant-aitronomcrs in 1880 : a revision of the star-catalogue 
formed by Rumkcr at Hamburg is in progress at Marseilles. At 
Toulouse, M. Baillaud is the director; be proposes to devote 
special attention to the observation of the variable stars. In 
1880 a regular course of observations of the solar spots was 
maintained, and it is mentioned that during the nights August 
9-13 three observers counted upwards of 1200 meteors of the 
Per-.cm shower. Al (he observatory of Bordeaux, M. Rnyet is 
direct >r ; an equatorially-mounted refractor of 14-inches aper¬ 
ture has been ordered from Merz of Munich, and a second of 
8-inches aperture is also to lie provided. Two observers were 
engaged in 1880 upon a revision of the charts of Chacornac, 
The observatory at Lyons includes four stations, three of them 
devoted to meteorology: the astronomical station is at Saint- 
GenL-Laval, where M. AndrtS is director, and the principal 
instrument in process of construction in 1880 waa a meridian- 
circle of 6-inches aperture by Elchens. The State-subvention 
to these observatories is 81,000 francs, and farther fund* are 
provided by the cities of Bordeaux, Marseilles, and Toulouse for 
their respective establishments. 

The Report is a very encouraging one in its bearing on the 
advancement of practical astronomy in France. 

Denning's Comet. —Dr. Hartwig has corrected his first 
ellip-e with the aid of an observation by Prof, Winnecke on 
Novenber 19, in addition to earlier ones at Marseilles and 
Strasburg, and now finds the period of revolution 8*8334 years, 
or 3226*4 days, With the corrected orbit the nearest approach 
to the orbit of Jupiter occurs in 222° 35', heliocentric longitude, 
where the distance is 0*154, the comet is at this point about 503 
days before perihelion passage. It approaches nearest to the 
orbit of Venut 5*6 days after perihelion passage in longitude 
30“ 45', where the distance is only 0 0226, while in longitude 
02° 35', about 367 days after perihelion passage the comet’s 
distance from the earth’s orbit is at a minimum of 0*0346. 

A New Comet.— A Dunecht circular issued on November 
22 contained elements of a comet from observations made hy 
Mr, Wendell at the observatory of Harvard College, U.S., on 
November 17, 19, and 20. Prof. Winnecke has observed this 
comet as follows 


Nov. as 9 54 33 ... o 30 39*46 ... 63 52 % 

ab 6 3 31 .... 0 as *5'44 ... 6a 35 21 

These places differ considerably from the ephemeris telegraphed 
to Dunecht. 
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THE PRESSURE ERRORS OF THE 
« CHALLENGER 11 THERMOMETERS 1 


XI. Aeturale Measurement of Great Pressures. 

T T will be obvious from what has been said, especially as regards 
the old apparatus which was carried about in the Challenger, 
that one of the most essential requisites of the whole investigation 
was the accurate measurement of pressure. All the ordinary forms 
of pressure-gauge were found to be untrustworthy. It was neces¬ 
sary that in all cases the pressure should be measured with cer¬ 
tainty to about 1 per cent. No attempt was made to secure any 
greater degree of accuracy, as the indications of the thermo¬ 
meters themselves could not in any cose be traded to lev. than 
o*'i Fahr. 

The basis on which, after a great many trials, I finally founded 
my determination of pressures, was Amagat’s * remarkable 
measurements of the volume of air and other gases at high 
pressures. Amagat’s data were obtained in the most direct and 
satisfactory manner, inasmuch as he measured his pressures by 
means of an actual column of mercury extending sometimes to 
300 metres, and more. Ail other means of measuring pressure 
are as it were valueless in comparison with this. We Know by 
these experiments the compresi-ibility of nitrogen, and of air, up 
to pressures of at least two and a half tons weight per square 
inch, with almost all desirable accuracy. 

All that was necessary therefore in order to determine the 
pressures in the operating cylinder, and thus (0 calibrate the 
gauges employed, was to compress once for all a quantity of air, 
measure the volume to which it was comprevfd and the cor¬ 
responding indications of the gauges, and then by the help of 
Amagat’s tables compute the pressure actually attained. The 
apparatus I employed for this purpose is I gured in section in the 
diagram below. 


0 = 


Pic. 4.—Air-gauge giving pressure (after Amagat). 

This apparatus, filled with dry air, was allowed to come 
exactly to the temperature of the water inside the compression 
apparatus; then, the open lower end of it being dipped into a large 
vessel of mercury, it was let down full of air into the compres¬ 
sion cylinder and pressure was applied. The effect was of 
course to compress the air, force up tlic mercury until it gradually 
filled the vessel and forced the air entirely into the smaller bulb. 
After a few trials we found roughly what amount of pressure 
was necessary in order just to commence the forcing of mercury 
into the small bulb. 1 he mercury forced in was weighed ; then 
the capacity of the small bulb was determined by weighing its 
contents in mercury. The difference of these weights is the 
weight of mercury, which would occupy the same volume as did 
the air when compressed. Finally, the original volume of the 
air was found by weighing the whole apparatus, first empty 
then filled with water; and, most important in view of Amagat’s 
results, the barometer and thermometer were carefully observed 
at the instant when the apparatus had its lower end placed in 
th& vessel of mercury. Mr. Kemp, who made these instruments 
for me, sugge-ted and carried out the great improvement of 
inserting a small triangular pyramid of glass into the choked 
part of the bore {as shown in the small sketch). The effect is to 
break the mercury (which must be very clean) into exceedingly 
small drops. In this way the actual compression of the air was 
determined with a limit of error, represented at the utmost by 
the ratio of the volume of one of the tmqll drops of mercury 
formed at the obstruction to the whole capacity of the small 
bulb. By working simultaneously with three instruments of this 
kind, even this very smell error could be in great part elimi¬ 
nated:—and, practically, the compressions were measured for 
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more accurately than was at all necc-sary fur the purpose ip 
hand. For greater accuracy a larger apparatus would be re¬ 
quired. This, however, was quite unnecessary. And the 
requisite limit of accuracy in the experiment rendered it un¬ 
necessary to correct for the alteration of volume of the smaller 
bulb consequent on the pressure to which it was subjected. 

In my later experiments a long carefully-gauged tube of 1 5 
mm. in bore was substituted for the small bulb. This tube was 
coated internally with an excessively thin film of metallic silver 
thrown down by sugar of milk. The process was arrested the 
moment the film became visible by reflection, This film is at 
once dissolved by the mercury up to the point which it reaches 
at the greatest pressure, and leaves a perfectly sharp and nearly 
opaque edge from which to measure. This device has proved 
so very successful that 1 have now substituted it for the indices 
in all the pressure gauges (shortly to be described) which are 
employed for very accurate measures. And I am at present 
engaged in measuring, by comparison of a glass gauge and an 
air-gauge both filled in this manlier, the compression of various 
gases at pressures up to fourfold those applied by Amogat. 

XII. internal Pressure Gauges .—The next step was to find 
some plan of construction for an instrument which, having its 
scale determined once for all by comparbon with the air gauge, 
should ever afterwards serve instead of it, thus affording a ready 
measure of pressure. Liquids are obviously better fitted for this 
purpose than solid*-, if only on account of their absolute homo¬ 
geneity and their greater compressibility. Hut, unfortunately, 
Irvo liquids must be employed, since a record must be kept:— 
the apparatus being surrounded on all sides by nine inches of 
iron.—and all my trials with two liquids were more or less 
unsatisfactory. The very fact that I was dealing with thermo¬ 
meters whose bulbs - were protected from pressure, at once 
suggested an unprotected thermometer as something perfectly 
welt suited to the purpose so long as the glass might lie trusted 
to follow Hooke’s law. [I have since found that the invention 
of such an instrument, to be used as an ilatlromilre , is due to 
Parrot. 1 His investigation of the effects of pressure is wholly 
incorrect, as it takes no account of distortion; but the device, 
and the recognition of the fact that its indications are propor¬ 
tional to the pressure, are wholly his,] 

These instruments, which, like the thermometers, are fitted 
with a needle-index with hairs attached, have only one defect, 
which is that they act like thermometers as well as pressure- 

a ss. _ That defect I managed to remove almost completely 
e simple device of inclosing in the bulb a closed glass tul>e 
which all but fills it. The liquid then occupies only a small 
space between the interior tube of glass and the exterior tube 
forming the bulb, and is as ready as ever to give indications of 
pressure, while it is not in sufficient volume to be more than 
slightly disturbed even by a serious change of temperature. 



Fig. j.—I nternal gauge, plugged. 


It is quite easy, by comparing two instruments of this kind 
in which the ratios of the internal to the external radius of the 
cylindrical bulb are different, to find by trial through what range 
its indications are strictly proportional to the pressure. Thus 
all the requisites of a perfect gauge, so far as the experiments 
required, were met by this simple apparatus. That I have 
obtained a sufficient accuracy in the graduation of these instru¬ 
ments is proved by the close agreement between tty results for 
the volumes of air at different pressures ns measured by means 
of them, with the volumes corresponding to these pressures in 
Amagat’s table. If Boyle 1 ! law had been even approximately 
true for these high pressures, this mode of verification would 
have been fallacious. It would, however, be easy to make an 
independent verification, by sinking some of these instruments, 
each thoroughly imbedded in a moss of lard (as a protection 


•dm, tome it., 1833). The pages are headed "-Parrot ct Leni," 
by tarn accident (-Peking in the Koval-Society * Catalogue o - ----— 
Memoir* " for a reference to Lena’s thermo-electric writing*) that 1 fit cn 
the paper. I was much surprised at some of the staUmenta it m Maine, till 
I found at the very end a footnote by Lena, in which he disclaims all respon¬ 
sibility for the writing of (he paper, and far the conclusions drawn in it. 
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from shocks) to a measured depth in the sea. This idea is 
worthy of consideration, especially if the gauge he made to 
register by means of a silvered tube. The only probable cause 
of error in such a case would be the breaking of the mercury 
column by a jerk, and to this all other forms are at least equally 
liable. 

XIII. External Pressure Gauges But it was necessary not 
merely to measure accurately the pressure applied, but also, for 
the sake of the thermometers, to provide that the pressure should 
not be carried too far ; and for that purpose it was indis]wnsable 
to have an exterior indicator of pressure. This u as furnished 
by a thin cylindrical steel tube inclosed in a cavity bored in a 
large block of iron, the interior of the steel tube being full of 
mercury and the narrow space beta ecu it and the large iron 
block also full of mercury. This exterior space was connected 
with the pressure apparatus. The pressure then throughout the 
whole of the space exterior to the steel cylinder was the pressure 
id the pump. The steel cylinder was thcrcfoie compressed from 
the outside. In the neck of the steel cylinder, which was 
screwed into the surface of the black, there was luted a vertical 
glass tube. It was exposed to no pressure, but the mercury in 
it rose, by the compre^ion of the steel cylinder, and the height 
to which it rose could be easily measured. Comparative experi* 
meets were made several times by putting one <>F the glass 
gauges, whose scale had been carefully ascertained, inside the 
apparatus, while this newly-described gauge was also connected 
with b. In this way the external gauge was accurately calibrated, 
Hut, le-t an accident should happen to one of the gauges, or to 
its index (as sometimes was the case) no experiment w as made 
without the presence of at least three gauges. The way in 
which these worked together during the whole course of the 
experiments is the best possible proof of their value. r l his form 
of gauge, also, is greatly improved hy inserting a glass tube 
closed at both ends into the bulb j for the Icuqiernture changes 
produced by pressure in mercury arc greater than those in water 
at ordinary temperatures. 

XIV. Remits of the Experiments, The True Corre< lion for Tret- 
sure is very small.— As soon as I applied pressure to the Chal¬ 
lenger thermometers I fouud I reproduced pretty nearly the 
results obtained by Cnpt. Davis, 1 had already seen one proof 
that at least a large part of the result was in all probability not 
due directly to pressure. The experiment with the long thermo¬ 
meter tube showed that my thcorcticul calculations had been 
correct, The question thus became-Is this a pressure effect of 
any kind ; and, if so, how does it originate ? and if it is not a 
direct pressure effect, to what is it due ? There are many ways 
of answering such que>tions. One answer was furnished by one 
of the thermometers (A 3), whose degrees (especially on the 
maximum side) are very short. The whole effect (in degrees,) on 
this ihermometer was not very markedly greater for a given 
pressure than on the others, as it would certainly have been had 
the effect been entirely due t> pressure directly. Another i«, if 
it be not a direct pressure effect it roust lie a heating effect. With 
Sir Wyvillc Thomson's permission I got from Mr. t. aselln, the 
maker of the Challenger thermometer*, a couple of others of 
exactly the same form and diraen-ious, hut with the bulbs 
plu/gcd after the manner of the gauges already described, so as 
to diminish their susceptibility to changes of temperature, When 
I put one of these into the pvts ure ap)>aratus along with one of 
the Challenger thermometers, I found the effects on the new 
form very much smaller than on the old. Thus it was at once 
proved that the effect could not be due to wry-neckednesi pro¬ 
duced by the titling on of the protecting bulb; which would 
have been au effect due to procure directly j but that it must be 
au effect due to heat. That is to say, it was now completely 
established that the large results obtained by Capt. Davis are 
due in the main to causes which can produce no effect when the 
thermometer* are let down gradually into the deep sea; they are 
due to causes connected w ith the thermometers, and perhaps 
also with the |ump, but solely under the circums ances of a 
laboratory experiment. 

XV. Sources of the large Effect obtained in the Peers .—Now 
comes the question (no longer important to the Challenger work, 
but of great scientific interest). What are these various source*, 
and how much of the effect is due to each ? First of all we have 
sent that the water in the press is heated when prenure is 
applied. Using Sir Willtkm Thomson’s formula 1 found the 
amount of that beating should be about o*‘o$ F. at 43° F., o‘M6 
a* 50% and only o’* j at' 59'. for one ton of pressure. [These 
numbers are rather too small, We do not yet know to what 
extent the temperature of the maximum density point of water U 


lowered by pressure.] These cannot be expected to be fully 
shown under the circumstances of the experiments, and eVen if 
they were fully shown the greatest of them represents only about 
one-half of the whole of Capt. Davis’ result; there must there* 
fore be some other cause. [Prof. Tait then gives details of the 
various experiments hy which he traced the sources of the large 
effect obtained,] 

Thus it appears that there are no less than five different causes 
which contribute each its share to Capt. Davis’ result. Of 
these, one is independent of the others, and would produce its 
full effect even if they were not present The other four give 
effects which are not cumulative, and it would be very trouble¬ 
some to try to assign to each its exact shore of the result when 
two or more act together. Fortunately, it will be seen that we 
do not rt quire to attempt to solve this problem. 

(1.) First is the direct effect of the external pressure upon the 
expo ed part of the thermometer tubes. This, in general, will 
be found very small, except in tubes where there are large 
aneurisms. '1 he whole effect of 3 tons pressure on a Challenger 
thermometer without aneurisms, at temperatures near freezing 
point, <-o far as the minimum index is concerned, would be only 
about 3 one-thousandths of 30 degrees or so, that is 90 thou¬ 
sandths or at most O'l of a degree for 3 tons pressure. That Is 
an amount which, in consequence oi the necessary errors of 
reading the thermometers, may lie entirely neglected, and, unless 
there are large aneurisms, there will be little need for pressure 
corrections even in six miles of sea. 

The other parts of the observed effect were 

(2.) Heating of water. This 1 observed to follow very nearly, 
according to Thomson’s formula, the original temperature of 
the water. By comparing the pressure effects on the same 
thermometers during summer, and during winter (for which 
latter the late continued frost was of particular service, and 
enabled me to work for many days at the temperature of the 
maximum density of water), I found the results to vary In 
accordance w.tli calculation. 

(3.) Heat due to friction during pumping. This from its very 
nature was unavoidable unless wc could have got an apparatus 
into which (by enormous pressure) the plug could have been 
forced directly. This could not, however, have been done in 
my laboratory, even if the apparatus had been adapted to such 
a form of cx|criment. But it was very easy to calculate the, 
extreme possible amount of this effect. 

(4.) The peculiar heating effect due to the vulcanite mounting. 
I verified this effect of vulcanite by taking a thermometer which 
had no vulcanite about it and measuring the effect produced 
upon it by a definite pressure, and then putting loosely round 
the bulb (in a test-tube, which had itself heen previously experi¬ 
mented on) a small quantity of vulcanite in thin plates. I found 
that so little as 8 grammes of vulcanite round the protecting bulb 
raised the effect produced by a pressure of 3*2 tons weight from 
o’'5 F. to l’*l F. The vulcanite was in thin strips about a 
millimetre and a half in thickness. The effect of the vulcanite 
on the Challenge thermometers (in the hydrostatic press) must, 
from the mode of their construction and mounting, in all cases 
be considerably greater than this. 

Under these ci-cumstances, we might without farther inquiry 
fairly attribute the whole outstanding effects to the masrive 
vulcanite slabs on which these thermometers are framed. But 
there still remains 

(5.) The most difficult question of all, the temperature effect 
roduced by pressure upon the protecting bulb, which is under 
ifferent circumstances altogether from the vulcanite; for the 
vulcanite is simply compressed, while the glass sheath is under 
pressure 01 one side and not on another, and is therefore 
subject to shear as well. In its interior the glass is extended in 
a radial and compressed in a tangential direction. Nobody has 
yet made any approximation to an answer to the question what 
effect in the way of heating or cooling will be produced by 
deformation which consists partly of compression and partly air 
change of form. We know that in indiarubber a cooling effect 
is produced by traction, and it may happen that a sinrilor change 
of form in glass also pro luces a reduction of temperature. This 
is a question, however, which is not capable of answer by the 
help of my present apparatus j—though it. will probably be 
answered by experiment before theory is able to touch H. The 
results of my experiments on the thermometers with plugged 
bulbs show that, on the whole, a hearing effect results from, the 
combined compression end shear in- a bulb exposed to external 
pressure only, This has been verified fay cutting down a ther¬ 
mometer, an exact counterpart of the Challenger thermometers 
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but without aneurisms, taking out the greater part of the mercury 
md ins er ting a second (now a maximum) index in the minimum 
side of the tuba When this instrument was stripped of its 
vulcanite* the effect of procure at 40’ Fahr. was considerably 
greater than that due to compression of the tube. 

But it does uot require to be taken into account so far as the 
Challenger thermometers are concerned. 

XVI. Final Conclusion from the Investigation ,—The final 
conclusion is that only one of these five causes, which are active 
Jn the laboratory experiment, can affect the Challenger thermo¬ 
meters when let down into the sea, namely, pressure. There 
is there no heating of water by compression ; there is no heating 
by pumping; there is no heating of vulcanite, because the ther¬ 
mometers are let down so quickly in comparison with the rate of 
increase of pressure that each little rise of temperature is at once 
done away with as the thermometer passes through a few addi¬ 
tional yards of water; and the effect on the protecting glass al>o, 
for the same reason, which is a heating effect on the whole, is 
all but done away with step by step as it is produced. All these 
four causes therefore, which made Capt. Davis' correction so 
much too large, are valid only for experiments in a laboratory 
press, and not for experiments in the deep sea. Therefore, as a 
final conclusion, I assert that, if the Challenger thermometers 
had had no aneurisms the amount of correction to be applied 
to the minimum index would have been somewhat le>s than 
o # ’OS F. for every ton of pressure, i.e. for every mile of depth. 
All the thermometers which have large aneurisms have bad 
special calculations made for them, but in 110 ca-e does the 
Correction to be applied to the minimum index exceed o°'i4 or 
about one-seventh of a degree per wile of depth. 

[From} the Appendices to Prof. Tait’s Report, which contain 
numerous formulae with detailed descriptions of apparatus and 
modes of experimenting, we make the lew following extracts.] 

The diminution per unit volume of the interior of a cylinder 
with closed ends, of internal radiu. a % , and external radius a,, 
when exposed to an external pressure n, is 


There was no glass tube in the interior of the bulb, so that the 
slight discrepancies between the ratios of calculated to observed 
effects are mainly due to effects of temperature. 

In the Free. R.S., June, 1857, Sir William Thomson gives 
for the rise of temperature of a fluid, the pressure on which is 
suddenly raised from p to/ + «, the general expression 

Here t is the absolute temperature of the fluid; t its coefficient 
of expansion, and K its average capacity for heat, under constant 
pressure, between p and /+e*. J is joule’s equivalent. 

The value of e, as given by Kopp’s experiments, is nearly 

'ritf 

72,000’ 

for temperatures within 20" C. of the maximum density paint. 
The menu of the exjicriinental determination', of Matthiessen* 
Pierre, and Hagen, mnkes it about 5 or 6 per cent, greater. 

For the Centigrade scale the value of J is 1390 fcmt-lbs. An 
atmo.phcre of pleasure is nearly 2117 fh«. weight per squirt 
foot ; and K is about 63 45 (the number of pounds of water in 
a cubic foot). 

Hence it follows that, for one additional atmosphere of 
pressure, the teuipeiuture of water is raised (in degrees Centi¬ 
grade) by alxrnt 

j^-278) 

2,850,060' 

Now 56" F. is i3°'3 C., for which /= 287*3, and the rise of 
teinpcratuie produced by a ton-weight per square inch is 
0*14 C. or o°'25 F. 

This is the statement in the text. 

From the above formula we find the beating effect of one ton 
pressure on water at 50” F. to be nearly 
o°*l6 F.; 


+ i) 


Here n Is the rigidity; and -i- the compressibility, of the jwalls 
■of the cylinder. 

When n is a ton-weight per square inch, the value of the 
quantity * 

"G + i> 

is, according to the beat determination*, somewhere aliout 
for ordinary specimens of flint glass, and about t6 '„ t for (.tccl. 
This expression is very simple, and enables u. at once to calcu¬ 
late the requisite length of bulb, when its internal and external 
radii are known, which shall have any assigned sensitiveness 
when fitted with a fine tube of a given hire. To obtain great 
sensitiveness, increasing the diameter of the bulb is preferable 
to diminishing its thickness, as we thus preserve its strength ; 
and' we have seen how to avoid the complication of temperature 
correction*. 

As a. verification of this formula, in addition to the simple one 
■described, in the text above, 1 had an apparatus constructed of 
ordinary lead glass of the following dimensions :—Length of 
cylindrical bulb, 745 mm. Ratio « t ,: a,— 8*7 : 21*9. The 
weight of mercury filling 434 mm. of this bulb was 167 grro. 
To the bulb was attached a smaller tube of w r hich the mercury 
filling 68 mm. weighed 1*43 grin. 

Hence we have 


* L , 

al-aj 


1 187. 


Also the content of the whole bulb in mercury is ^167 g*m.» 
393‘4 grin. Hence a pressure of one ton-weight should force 
into the narrow tube *93'4 ^ °‘3*8 {pm. of mercury. 

This ought to displace the index through ^ ^i?68 =■ 

Comparing this with the mult of experiment^ we had the fol- 
tow tng remarkably satisfactory numbers:— 


Tom, 

Cakuluad. 

Otmrrad, 

°9 

~ *4*9 - 

14*6 

»'4 

*3*1 .. 


S'* 

... n ‘3 

4S-9 


ami for each degree above or bclow r 50° F. this number must 
be increased or diminished by about one-tenth of its amount. 

This expre •‘•ion is very easy to recollect, and it gives the 
results with ample accuracy throughout the whole range of 
temperatures (40“-60" F.) within which my experiments were 
conducted. 

It is to lie observed that Thomson’s formula is strictly true for 
small pressures only. Mo account has been taken of a possible 
lowering of the temperature of maximum density, or of a change 
of expansibility, antler pressure. Nor is it known how-a con¬ 
siderable increase of pres nrc affects the theiwal capacity. 

On the fust occa ion on w hich one of the thermometer* gave 
way, we were much surprised at the U udness and musical quality 
of the sound produced. The whole mass of iron and steal 
vibrated like a bell in consequence of the (comparatively slight) 
sudden relaxation of pressure. On another occ-ision, just as a 
pressure of three and a half tons had been readied, the whole 
apparatus gave a strong, protracted musical sound, which con¬ 
tinued until the screw-tap was opened. This was probably dne 
to a species of hydraulic-ram behaviour on the part of one of the 
valves of the pump. The e are little conical pieces of steel, 
with the points much elongated, which are ground accurately 
into conical beds, and fall back into their places by gravity. It 
was not observed that this powerful vibration had in the least 
degree altered the position of the indices in the thermometers or 
gauges which were in the pressure-chamber. Their indications 
agreed perfectly with those of the preceding and succeeding day. 

T made a number of experiments with the view of determining 
the lunouut of distortion at which glass gives way, with the view 
of finding tire limit at strength of a glass tube, and also the ratio 
of external to internal diameter to secure it against any assigned 
lower pressure. I allude to them now in consequeuce of a 
curious fact ohserved, which gives the explanation or a singular 
occurrence noticed on lioard the Challenger. The walls of the 
tubes, when they gpve way, were crushed into fine powder, 
which gave a milky appearance to the water in the compreesion 
apparatus. But the fragments of the ends were isiger, and gave 
much annoyance by preventing the valves of the apparatus hub 
closing, To remedy thU inconvenience, I inclosed the gtkss tube 
in a tube of rttmt brass, closed at the bottom only, bat woe tut* 
prbwi to find that it •» cre-bod almost Act on the tint trial, 
TOs was oriAutiy d«e to the font that water ri oompresdbkt 
andthereforeth*relaxation of premaire{prodwed bythebmlu 
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ing of the glass tube) takes time to travel from the inside to the 
outside of the brass tube; so that for about i-ioocoth of a 
second that tube was exposed to a pressure of four or five tons 
weight per square inch on its outer surface, and no pressure on 
the inner. The Impulsive pressure on the bottom of the tube 
protected it upwards, so that it stuck in the tallow which fills the 
hollow of the steel*plug. Even a piece of gun-barrel, which I 
substituted for the brass tube, was cracked, and an iron disk, 
tightly screwed into the bottom of it to close it, was blown in. 
1 have since used a portion of a thicker gun-barrel, and have 
had the end welded in. But I feel sure that an impulsive pres¬ 
sure of ten or twelve tons weight would seriously damage even 
this. These remarks seem to be of some interest on several 
grounds, for they not only explain the crushing of the open 
copper cases of those of the Challenger thermometers which 
gave way at the bottom of the sea, but they also give a hint 
explanatory of the very remarkable effects of dynamite and other 
explosives when fired in the open air. 

To show how possible is a serious mistake in the measurement 
of pressure, I append a comparison of the indications of the 
very elaborate gauge attached to the old Challenger apparatus 
with those of my steel external gauge already described. The 
scale of the Challenger gauge is divided to cwts. on the 
square inch. My gauge gives very nearly 20 mm. per ton ; so 
that, for a rough comparison, we may take I mm. as equivalent 
to I cwt. The two instruments were simultaneously attached to 
the pump, and the pressure was therefore the same in both at 
each reading. There can be no doubt whatever, from repeated 
comparisons with glass gauges of all sizes and shapes, that my 
gauge follows Hooke’s law with great accuracy. The only 
possibility of serious error is in the actual’ value of the unit. 
This important determination ba>, however, been very carefully 
repeated by the aid of Amagat’s numbers and the indications of 
the silvered gauge already described; and the result is as above 
stated. 
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Chnlltugir Gauge. 
Cwts. per sq. in. 

Ratio. 
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0 

OO 
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87 

0*58 
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236 

0-78 
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0-87 

47-0 

0-94 

5«7 

098 
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The comparison was repeated several times with almost 
exactly the same results 

It is quite clear that the Challengtr gauge does not follow 
Hooke's law. It lags behind the steel gauge at fir-t (does nut 
give any indication, in fact, till the pressure is nearly 50 atmo¬ 
spheres), then gradually gains on it ; and, at pressures greater 
than tons, appears to leave it rapidly behind. The instru¬ 
ment is, how ever, graduated up to 4 tons only. My very first 
experiments with this Challenger instrument, in w hich I used a 
simple form of manometer, showed that it was not trustworthy, 
and led me to make various trials for the purpose of getting a 
proper mode of measuring high pressures. 

Finally, it may be interesting to mention that a fairly approxi¬ 
mate determination of the compressibility of water was made by 
counting the number of strokes of the pflmp required to produce 
a measured pressure in the interior of the large apparatus. 

[Then follows a table of the experimental data for each of a 
large series of the Challenger thermometers. These are of no 
general interest. Their importance is confined to the reduction 
of the actual observations made on board the Challenger ]. 


THE CRASS BARRIERS OF THE NILE 
'T’HIS interesting phenomenon, which so largely coq* 
tributes to produce changes in the bed of the Nile 
And to accumulate river formations of great geological 
importance, has been recently investigated by M, Ernest 
Marno, who has just published an elaborate paper on the 
subject, in the last number of Peiermantis Mi Ithei!ungen. 
It is accompanied by a map, on the scale of 1 to 500,000, 
of the Bahr-el-Gebel and of (he Bahr-el-Abiad, from 
Geseir Abbas to Sohat, and of the Bahr-el-Scrat from its 


mouth to 7* 30' N. lat. After having made its way 
among the hilly region, through several great lakes, 
formerly forming a series of terraces and connected to¬ 
gether by short rivers, the Nile, or the Bahr-el-Gebel— 
the River of the Mountains—enters an extensive flat 
land, which it crosses over six degrees of latitude to the 
next rocky barrier, which it cuts through at Khartum. 
Over this stretch it runs with numerous windings, first 
north to its confluence with the Bahr-el-Ghazal, and then 
to the east, under the name of Bahr-el-Abiad, and, 
although the direct distance between its issue from the 
hilly tract to Khartum is only 600 miles, the total length 
of the river with its windings is no less than 1100 miles. 
The whole of this region is a wide marsh, and the river 
has no proper banks, its water being mixed with that 
of marshes which cover the whole of this tract. It is 
even a rare occurrence to see dry banks, as the country 
is more like an extensive marsh, through the midst of 
which a somewhat deeper channel has been dug by the 
current of the river. Numerous smaller rivers connected 
together and with the main channel and its numerous rami¬ 
fications circulate amidst these marshes, and during the 
rainy season the maije, or lateral ponds and lakes, increase 
yet more, covering wide tracts of land, whilst during the 
dry season some stretches of banks re-appear, and the 
lakes which were navigated by steamers some months 
before become simple marshes. Vegetation plays an 
important part in the modifications which are going on 
in this region. The country is covered with rich grasses, 
mostly consisting of such species (Sacchantm spotttaneu>n ,, 
S, irschamum , Vossia) as grow perfectly well even in 
water; this grass can be lifted with its roots by water, 
and grow floating on the surface, so as to render it most 
difficult to draw a line of demarcation between land and 
water. Thick and high papyrus palms grow sometimes 
on the very banks of the main channels of circulation of 
the water, and strengthen these by their complicated roots, 
but they do not cover all the banks, and the outlines of the 
river are mostly indefinite. Some few tree-like Hermtniera 
•elaphrosylon grow as isolated individuals on the banks of 
the rivers, and of the maije, whilst the smaller marshy 
and aquatic flora {Pistice, Nympkea, Vallisntria) nearly 
disappears in comparison with the rich vegetation of the 
above-named species. The fauna of this region closely 
depends upon tne season. Mammals and birds leave it 
during the rainy period and wander to the hilly tracts, 
but during the dry season the banks of the maije and of 
the rivers are peopled with elephants, buffaloes, giraffes, 
antelopes, and by many kinds of birds. Besides this 
region has also its special forms, namely the Balaniceps 
Reor, the Protopterus athiopicus, and the ganoid fish, 
Polypterus, all being remains from earlier geological 
periods. The people who inhabit this region, tne Dinka, 
the Shilluk, and the Nuehr, all belong to a very low 
level of civilisation, living mostly on their herds of cattle ; 
they change their abodes in accordance with the season, 
but they cannot be considered as true nomades, as the 
land occupied by each tribe is strictly limited by other 
tribes, and every encroachment On another's land is 
punished by war, 

It is obvious that in this region the fall of the rivers is 
very small and that the regular outflow of water may be 
checked by winds and other occasional circumstances; 
whilst the great quantities of water poured down into the 
basin during the rainy season cannot find an easy way 
through the flat channels; extensive inundations occur 
therefore every year, and when the rains are especially 
heavy, great masses of floating grass are brought from 
the maije into the main river, and accumulate in its 
windings. New floating Islands of grass are brought by 
and by to these barriers, being pressed upon or beneath 
them, and soon the whole of the river throughout its 
width and depth Is obstructed by these barriers, which 
the inhabitants call setts. The grass does not decay in 
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the setts, it continues to grow on their surface, and if the 
vegetation, which rises two or three metres above the 
water, is burnt, it soon reappears again, reaching a height 
of one metre and more after eight or ten days. The 
thread-like roots of the grass form a kind of rough felt, 
in which palms are sometimes inclosed, whilst masses 
of ooze fill up the interstices between the roots, and farm 
thus true dams across the river. When the barrier has 
not yet reached a great size, it might be occasionally de¬ 
stroyed by the pressure of water accumulated above it; 
but, as several barriers are formed at the same time at 
various places, the upper one being destroyed, its dfbris 
is brought to the lower one, and accumulates above it, or 
presses beneath it. The elasticity and tenacity of these 
dams is so great that a steamer attempting to enter it is 
soon repelled by the elasticity of the grass, while men and 
even cattle can easily stay on the floating grass without 
danger. The river is thus soon transformed into a marsh 
covered with a mighty grass vegetation, and the water 
expands to the neighbouring maije, seeking its way 
through many new channels. It is obvious that those 
parts of the river where its bed is more definite are espe¬ 
cially liable to be obstructed by grass islands which are 
formed in those parts of it where there is no definite 
frontier between running water and marsh. As to the 
appearance of setts, M. Marno is of opinion that they 
have become more frequent during these last years ; he 
sees in their frequency a proof of the gradual levelling of 
the whole region by fluviatile deposits and of the general 
transformation of the whole of the region into marshes. 
The high floods of 1878 have largely contributed to the 
formation of numerous floating grass islands and to the 
formation of several large barriers, across the river. Of 
course any hydrographical works for preventing the 
formation of grass obstructions would be very difficult 
now, owing to the scarcity of population ; but the planting 
of papyrus palms along the banks of the chief channel 
would be most useful, as it would prevent the floating 
grass islands formed in the maije from entering into the 
main channel of the Nile. 

THE WEATHER OF NOVEMBER, 1881 
'T'HE weather of November last has been in many 
respects so unusual as to call for a brief record of its 
chief characteristics. For thirteen months previously the 
Immense majority of the depression-centres or centres of 
the storms which swept across North-Western Europe, 

E assed to the southward of the northern half of the 
Iritish Islands, and many of them wholly to the south of 
these islands, with the inevitable result of unseasonably 
cold weather to the north of these storm tracts. But early 
in November an important change set in, and up to the 
time of going to press the change has been an enduring 
one, viz. the storms of North-Western Europe have 
swept eastward along tracts wholly to the westward and 
northward of the British Islands, with the necessary re¬ 
sult of a temperature very greatly in excess of the average 
of the month. 

From Buchan's isobars for the month we see that the 
mean increase of atmospheric pressure from the Butt of 
Lewis to Valentia, in the south-west of Ireland, is about 
0*100 inch; but in November last the increase amounted 
tb 0*348 inch, the means of these places being respec¬ 
tively 29*391 inches and 29739 inches. ►The increase 
from the Butt of Lewes to Dover was still greater, 
amounting to no less than 0605 inch, instead of 0150 
inch, the normal difference. It is premature to state the 
locus of the centre of this extraordinary barometric de¬ 
pression till fuller' observations have been received ; in 
the meantime^ however, a position in the Atlantic, a 
little to westward of the Hebrides, may be provisionally 
assumed as the centra with but a small limit of error. 


The most important result of this abnormal diminution 
of atmospheric pressure in the north-west, and rapid 
increase southward, has been a prevalence of winds from 
the Atlantic, characterised by a force and a persistency 
quite unprecedented during tne last quarter of a century, 
with a distribution of temperature and rainfall over the 
British Islands very remarkable and in some respects 
strikingly abnormal. As these winds from the Atlantic 
swept across and reached the east of Scotland, their 
direction took a more southerly, and in the north a more 
south-easterly course. 

Everywhere the temperature was abnormally in excess 
- - the smallest excess, about 3 0 5, being on the coast in 
the north ; and the largest excess being in the interior, 
as happens with high temperatures at this time of the 
year, since in such circumstances the cooling through 
terrestrial radiation is relatively much less than usual in 
strictly inland situation*. The greatest excess would 
appear to have occurred in the higher parts of the valleys 
of the Thames and Trent in England, and of the Clyde 
and Tweed in Scotland, where it reached, or closely ap¬ 
proached to, 6°*s above the means of November for the 
respective districts. In London and Edinburgh the 
excess was 6“*o. 

On comparing this excess for Edinburgh with the ob¬ 
servations made in that division of the British Islands 
during the past 118 years, or since 1764, the mean tem¬ 
perature of November, 1881, is absolutely the warmest 
on record, the nearest to it being an excess of 5°*s in 
1818, and 5°'2 in 1792 and 1847. As regards London, 
the temperature of November 1818 and 1852 somewhat 
exceeded that of 1881, the former of these years being 
also unusually warm in Edinburgh, whereas there No¬ 
vember, 1852, was colder than the average. 

The distribution of Lhe rainfall was strikingly unequal 
in North Britain, or where the prevailing winds curved 
round more towards a southerly and south-easterly direc¬ 
tion. On the high ground sloping up on both sides to the 
Lead and Lowther Hills the rainfall at many places con¬ 
siderably exceeded double the average of the month. On 
the other hand to the north of the Cheviots and Lammer- 
moors the rainfall w as under the average, the amount in 
East Lothian being less than half the average. Crossing 
the Firth of Forth, we meet an extensive tract reaching 
as far as the high grounds of the Grampians, where the 
rainfall was excessive, amounting in West Perthshire and 
Upper Dee to more than double the average. Again, 
beyond the Grampians, and including the whole of the 
North of Scotland, northward and westward to the 
extreme north of the Lewis, the fall was less than the 
average, the amount on the south shores of the tylorav 
Firth being only half the average. It is worthy of remark 
that this distribution of the rainfall is precisely the op(>o- 
site of what occurs with weather very similar, but with 
the single difference of the south and south-east winds 
being replaced by north and north-east winds, in which 
the foreshores of the Forth, Moray, and Pentland Firths 
facing the north are deluged with rains. In the east of 
England the rainfall was, generally speaking, tight, but it 
was above the average in Ireland, and in a less degree in 
the west of England. 

Out in the Atlantic, along the great routes of traffic to 
Neff York, the month would appear to have been charac¬ 
terised by an almost unbroken succession of storms, 
several of which, if judged by their destructive effects on 
even well-appointed sailing-vessels and steamers, were 
memorably great storms. The storm which reached the 
west on the 21st will be long remembered for the furious 
winds and extraordinarily high and destructive tides 
which accompanied it; and the storm of Sunday, the 
27th, for its most disastrous effects, particularly m the 
south, and for the unprecedentedly low readings of the 
barometer in the north-west and north of Scotland, where, 
over a wide area and for a considerable time, atmo- 
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spheric pressure was under 28‘ooo inches, The lowest being 
27*865 inches at the Butt of Lewis, at which low point 
the barometer stood from 4.30 to 7 a.m. of the 27th, 

PHOTOGRAPH OF COMET B, 1881 

P HOTOGRAPHY has already proved of fpeat service 
to astronomy, and its value in reproducing with un¬ 
failing accuracy and permanently preserving an observa¬ 
tion is evident. It is long since the art has been utilised 
in'the observation of eclipses; with De La Rue’s 


to the circumstances under which the photograph Of the 
comet was taken. It was obtained on July 1, is&i, at oh. 
37m. under the following conditionsThe operators 
used a telescope of half a metre aperture and i-6om. focal 
length. The plates of gelatino-bromide of silver, extra 
sensitive, were manipulated and developed in darkness. 
The time of exposure was thirty minutes. Arrangements 
were made to counteract the proper movement of the 
comet in addition to the diurnal movement. The 
impression of the tail extends to more than aj degrees; 
ana the head of the comet assumed very great dimensions; 

but the details of the tail show that the move¬ 
ment of the instrument has kept pace with 
that of the object. The rectilineal rays are 
a revelation of the photograph, which more¬ 
over shows some very small stars not seen in 
any celestial atlas. 


ON ARTIFICIAL DEFORMATION OF 
THE HUMAN SKULL IN THE 
MALA Y ARCHIPELAGO 

M R. CROCKER mentioned, in the Pro¬ 
ceedings of the Royal Geographical 
Society of London in the beginning of this 
3 ear, that the Milanows, a coast tribe in 
North-West Borneo, between Bruni and 
Tnndjong Agri, Sarawak, flatten their beads 
by means of pressure in infancy, but not to 
the extent of disfigurement, a custom, Mr. 
Crocker adds, which is peculiar to this 
tribe, and occurs nowhere else in the Archi- 
| pelago. 

This last statement induces me to show 
that, on the contrary, the custom is spread 
through the whole vast area from Sumatra to 
Timorlaut, and north to the Philippines; I 
even believe that it is not going too far to 
say that almost no large island within this 
region canj.be found, where the custom of 
artificial deformation of the skull is not, or 
has not bten in use. Having treated of the 
geographical distribution of the custom all 
over the globe in a paper “ Ueber kunstlich- 
deformirte Schadel von Borneo und Mindanao 
im konigl. anthropologischen Museum zn 
Dresden, nebst Bemerkungen iiber die Ver- 
breitung der Sitte der kiinstlichen Scbadel- 
Deformation,” I shall restrict myself here to 
the Malay Archipelago. 

To begin with Borneo: I procured last 
year a skull from Sarawak, over which % 
basket of ratan was so closely twisted, that it 
could but with difficulty be freed. When 
taken out 1 immediately perceived that it 
must have been artificially deformed; the 
whole occiput was flattened in a way which 
could not have been due to other causes. 
This skull (Fig. 1) must have hung a long 
time in the basket over a fireplace, for it was 
F«»mite of a photograph of the Great Comet B iHBi, taken atitw Obgtrvaury of blackened and dusty all Over, The dhWC- 

M«udon, July 1,18S1. tion of the pressure in youth bad beep, 

besides perpendicularly from behind, from 
photographs of the moon we arc all familiar, while those 1 the right side and below, for the right basal portion is 



of aun-spets have recently attained a rare degree of per- totally distorted. %, 

faction. And now at last photography has been success- Wishing to know something positive as to the eastern 
fiiDy applied to comets by Dr. Janssen at the Mention in Borneo, I wrote to the well-Known naturalist and col- 
Obserratory, Paris. The woodcut we give to-day of lector, Mr. Everett, who is now Irving in Papan, North 
Comet B is from oar French contemporary La Nature^ Borneo, and who sojourned a long time in Sarawak 
and has been revised by Dr. Janssen himself, so that it before. Mr. Everett bad the kindness to answer, in 
may be accepted as a faithful reproduction of his photo- a letter dated August 35, 1880 • "With regard to the 
gmpb. Dr. Janssen also gives some interesting details as custom of flattening the skull, I have heard that it it 
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practised by the Kanowlts and 'Malanau tribes in Sara¬ 
nsk,® In consequence of this information 1 asked Mr. 
C. C de .Crespigny of Sarawak, a gentleman who has 
already {in 1876) published some account of the Malanaus 
in the Journal of the Anthropological Institute of Great 
Britain, to forward, if possible, the instrument with 



Fig. .Artificially deformid skull from Sarawak, Borneo. 

which the artificial deformation is effected; and Mr. de 
Crespigny was so obliging as to fulfil my wish and to 
write on April 8, 1881 : “ 1 am sending by this post the 
little instrument you desired me to procure for you, used 
by the Malanau women in flattening the heads of their 


female children, in order that their appearance may 
correspond with their parents* idea of beauty." 

The instrument (Fig. 2) is by no means roughly made, 
but so well adapted to the purpose that one most regard 
it as the result of the exertions of many generations. I 
am sorry that Mr, de Crespigny, to whom I am so much 
indebted, did not add a note as to the way in which the 
apparatus is applied to the child's head. I suppose that 
this is wrapped up in cushions and laid with the occiput 
on the square wooden part of the apparatus a; the 
bandage 6 , made of blue cotton, then being tied round 
the forehead, the bandage c over the whole head from the 
forehead to the occiput, and the threads, fastened at the 
end of r, drawn through the holes in <7, and finally 
through the. square hole of a Chinese coin, behind which 
they are knotted together with some glass beads. Two 
sets of holes in the longitudinal part of the wooden in¬ 
strument allow the degree of pressure to be regulated. 
The apparatus is very accurately cut and polished. The 
length is 325 millimetres, length and breadth of the 
square middle pari 90 and 00 mm. respectively, the 
length of the frontal band 315, of the sagittal band 
190 mm. 

In the mean time Prof. Flower, in his interesting essay 
(“Nature Series ’’), “Fashion in Deformity, as illustrated 
in the Customs of Barbarous and Civilised Races," men¬ 
tioned, on the authority of Mr. H. B. Low, that in the 
neighbourhood of Sarawak the deformations are made 
purposely; and I therefore do not doubt that the 
custom is a common one in that country. Perhaps a 
very asymmetrical skull in the Vrolik collection of Am¬ 
sterdam, from Banjermassin in South-Eastern Borneo, 
may be artificially deformed, I have not yet succeeded 
in finding another trustworthy report of the same 
custom in Borneo from other tribes, but am sure that we 
shall soon hear from other quarters of the same, attention 
once being directed to the question. 

Proceeding from Borneo to the Philippine Islands in 
the north, we have ample materials from that group of 
islands. I procured, in the year 1872, in the island of 



Luzon, In the province of Bataan in Zambales, from 
graves in the forest, twelve skulls of Negritos, nearly all 
of which are more or less artificially deformed. Prof. 
Virchow is of opinion that the flattening of the oceiput 
and the broadening of the hinder pates of some of the 
skulls is id strong as to make them in a high degree 
similar 10 certain deformed skulls from Peru. The flat¬ 
tening of the eoeiput is very obvious b seme of the 
portrait* of Negritos which I sketched on the spot, three 
elf which are represented in Figs. 3-5. 


It has been known since the seventeenth century that 
the custom is in vogue on the Philippine islands. M. 
Thdvenot m his valuable work, “ Relations de divers 
Voyages curieux” (1664), in the part, “ Relation des isles 
Philippines faite par un Religieux qui y a deme ur d 18 
a*s, says in his old French: “11s auoieut acceustumd 
dans quelques-vnes de ces Isles, de mettre 'entre-deux 
aw la teste de leun enfens, quand Us venownt an monde, 
et la president am si, afa-qtreUe ne demeora pas rondel 
mais qu’elle s’estendit en long; fis hiys aplatlssoient ausm 
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le front, croyant que c’estoit vn trait de beautd le a’auoir 
ainsi." Artificially deformed skulls have further been 
procured by Doctors Schetelig and J agor, about the year 
i86o, from caves on the islands of Samar, Leyte, and 
Luzon, and from Bicol and Cimarron graves (Cimarrons 
being hybrids between Negritos and Bicois) in Albay on 
Luzon. An Igorrotes skull from West Luzon, which 1 
brought home, is, according to Prof. Virchow, so small 
as to suggest that it has not its natural form. From the 
south-west of the large island of Mindanao Professors 
de Quatrcfages and Hamy have described two deformed 
Hilloonas (Negrito?) skulls, and the Dresden Museum 
possesses two enormously deformed skulls from a cave 




near Lianga in South-East Mindanao, procured by Prof. 
Semper. 

One of these (Fig. 6) has been pressed from the front 
to the occiput for the special purpose, at the same time, 
of flattening the whole head. The hinder parts of the 
parietals slope down nearly perpendicularly at the tubera, 
and the occiput has no prominence at all. The other 
(Fig. 7) has been acted upon from below and behind and 
from the front, and, at the same time, by a broad bandage 
across the parietals behind the coronal suture, where a 
deep depression occurs. The tubera parietalia are blown 
up similar to those of skulls from the Gulf of Mexico 


process, which is considered a peculiar attraction; the 
child is treated in this way from four to five months. 
Mr. Riedel even forwarded a model of a cradle, as used 
in Buol for deforming the heads of noblemen's children; 
the instrument remains fastened for six to eight weeks, 
and the children are only freed every second day to be 
bathed. Mr. Wilken recorded the same custom from 



Fig. 6 .—Artificially deformed stall from a cave near Lianga, Mindanao. 

Passan and Ratahan in the Minahassa, in North Celebes, 
the last-named spot being quite near Panghu, a place 
where Mr. Wallace made one of his celebrated collec¬ 
tions (" Malay Archipelago," vol. i. p. 408). Mr. Wilken 
says that the process is continued from fifty to sixty days, 
and that the flattening of the forehead is called " taleran," 
the common people practising it very generally now. The 



F10. j.—Negrito, m»n, Luion. 

which Dr. Gosse called “t£tes triloWes.” Therefore it 
cannot be doubted that the custom has been, and is in 
use neatly everywhere on the Philippine Islands. 

Not less so in the island of Celebes, which is nearly 
united to the Mindanao by some smaller groups of islands, 
which may be considered as stepping-stones. Mr. Riedel 
of Gorontalo informed us in the year 1871 that the in¬ 
habitants of Buol, Kaidipan, and Bolang-itam in North 
Celebes wind round the heads of their children the 
smoothed bark of the Laheadong tree, and afterwards 
press it between two wooden phmki, which are fastened 
m front and occiput. The heads are broadened by this 



Fig. Artificially deformed tkull from a cave near Lianga, Mindanao. 

same custom is in use still with other tribes of the Mina¬ 
hassa and the surrounding countries,' Finally, Mr. Riedel 
could prove it among peoples called Toragi, Tondai, 
Torau, and Tomori in Central Celebes, where the heads 
of the boys are pressed laterally and from behind) “ that 
they may become good warriors," and the forehead? of 
the girls broadened “to increase the beauty of the 
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women”; the process is continued from four to five 
months. 

Besides this direct information there is an artificially 
deformed skull of an “AliAiru,” from Celebes in the Hildes- 
heim Museum; and of a Bugis from South Celebes, in the 
Vrolik Collection of Amsterdam, the descriptive catalogue 
saying: “ Plus qtte tout autre ce crAne fait l’efifct d’avoir 
dte comprimd h son jeune Age par une grande force 
agissant d'arrifcre en avant.” Dr. Barnard Davis remarks 
on a skull from Makassar, in South Celebes : “ Has an 
extensive parieto-occipital flattening; the result is a 
brachycephalism which scarcely seems compatible with 
undesignedness.” No doubt this is proof enough to justify 
the opinion that the custom is spread over the whole 
island of Celebes. 

As to Sumatra Marsden has often been quoted, “ that 
the women have the custom of compressing the heads of 
children newly born, whilst the skull is cartilaginous, 
which increases their natural tendency to that shape.” 

From Java it has been made known by Professors van 
der Hoeven, Swaving, Halbertsma, and Zuckerkandl, that 
a considerable proportion of the skulls from that island are 
asymmetrical, viz. 60 per cent., and that of three awry 
skulls two are flattened on the left side. Prof, Halbertsma 
supposes that this asymmetry comes from the child's posi¬ 
tion on its left side while sleeping; Prof. Zuckerkandl is 
of opinion that it comes from pressure during birth 5 
whereas Prof. Rolleston, whose premature death we deeply 
deplore, expressed the following view “ The wish to 
keep the right arm free causes the left arm to be usually 
employed for carrying a child; the pressure of a sling 
used in aid of the left arm would come to bear mainly on 
the left side of the child’s head, and the observed flatten¬ 
ing would thus be accounted for.” However this may 
be, the asymmetry docs not appear to occur as a result of 
designed deformation ; but Dr. Swaving concedes that 
the midwives try to change the form of the head in the 
newly-born child by pressure; Dr. Gosse saw a Javanese 
skull with occipito-nasal deformation, and perhaps this 
question must be more thoroughly studied on the spot to 
get a better insight. 

Dr. Davis says of a skull from the island of Bali 
“Approaches closely to the American crania deformed 
by occipito-frontal pressure; it is so great as to render it 
very difficult to look upon the distortion as uninten¬ 
tional.” 

The Dresden Museum possesses a skull from the 
island of Ceram, and another one from Boano, near 
Ceram, which appear to be artificially deformed ; further, 
two skulls of the same kind from the island of Flores 
among ten specimens. Of a skull from the island of Timor, 
Dr. DaVis says: “ Of extraordinary form and propor¬ 
tions, being extremely brachycephalic, and exhibiting a 
large parieto-occipital flattening.” Finally, the Dresden 
Museum recently got from the Timorlaut Island group 
two skulls which undoubtedly are artificially deformed. 

I will not proceed further on to New Guinea, because this 
would lead me into the Papuan or Melanesian region, 
where, as well as on many islands of the South Sea, the 
custom prevails; but I only proposed to show its being 
far spread through the Malay Archipelago, I do not 
doubt that more information will come from this region, 
if only the attention of residents and explorers in future 
is directed to the question, and if more skulls are for¬ 
warded to scientific men and institutions. 

A. B. Meyer 


NOTES 

Everything in connection with the Crystal Palace Electrical 
Exhibition appears to be progressing most satisfactorily. All 
the available space has been allotted to exhibitors, and 
many applications for room have had to be refused. The 
best positions have been given to the first applicants, and 


from appearances there is little doubt but that this exhibition 
will be a success. As an Electric Light Exhibition it will 
surpass that in Paris, because the peculiarities of the building 
permit direct comparisons being made, and allow of each 
different system having a portion of the building allotted to 
itself. Thus the whole of the nave will be divided off, each 
part to a different system, while all the different courts, the 
Alhambra Court, the Pompeian Court, and others, will have a 
separate and distinct system applied to its illumination. There 
does not appear to be in the world a building more suited for 
the display of the electric light than the Crystal Palace with the 
far-famed courts referred to. There is little hope of any show 
being made before the commencement of the ensuing year, but 
there is t-trong reason to believe that some portion of the build¬ 
ing will be illuminated by the electric light at Christmas time. 
Not only haR the Post master-General consented to make an 
extensive show, but the War Department have now agreed to 
exhibit, and there is every probability that this display will be 
most interesting. Had our War Department made an exhibition 
in Paris it would have undoubtedly outshone the displays of 
other governments in this section. A great feature of the exhi¬ 
bition will lie the external exhibits. A tramway is about to be 
constructed along the whole terrace, on which a coach will 
run by the aid of Faure batteries. An electric railway, which 
was such an attraction at Paris will continue to whirl passengers 
about by the energy produced by Siemens' currents. Although 
the exhibition will contain a great display of apparatus relating 
to all the applications of electricity, it will be an Electric Ligh 
Exhibition, and the numerous lamps and machines for the pro¬ 
duction of the light will be the great attraction to the public. 

Mr. Livingstone, Master of the Public Schools, Fort 
William, having kindly offered to the Scottish Meteorological 
Society to climb Ben Nevis once a month, whenever practi¬ 
cable, to read the thermometers left on the top of the Ben, made 
his first ascent on Saturday last. He left Fort William at 8. 15 
a.m., and returned at 4.5 p.m. The ascent to 2200 feet was 
easily accomplished, the real difficulties being encountered above 
this height, owing to the snow which covered the higher parts of 
the Ben. A shower of rain fell at the lake on the way up. At 
this point, as had been done by Mr. Wragge, observations were 
taken, and the temperature of the air found to be 37°‘O, and 
that of the water 38*-3. On reaching the spring, which is 3363 
feet high, the temperature of the air was 30*‘0, and that of the 
spring 35"‘6, or a degree higher than in the middle of June. 
The summit was reached at 1 p.m., the wind being north-west 
the temperature of the air 26®‘5, and the plateau covered with 
snow to a depth of 2 feet. The protecting cage for the thermo¬ 
meters and other instruments was found all right. The maxi¬ 
mum thermometer read 44**0, and the minimum I 4 °’i—these 
being the extremes of temperature since Mr. Wragge made his 
last observation in the end of October. 

In a few days the Russian expedition to the mouth of the Lena 
to establish a magnetical and meteorological observatory on 
Weyprecht’s p!an is to start from St. Petersburg. The route is 
by rail to Nishni-Novgorod, thence by sleigh to Perm, by rail to 
Yekaterineburg, by sleigh to Irkutsk, where they are expected 
to arrive in January, and stay till May to complete theii outfit, 
aecure the services of five soldiers, and train them to meteoro-' 
logical observation. Meanwhile a barge is to be built or bought 
at Katrchug, on the Lena, where the navigation of this river 
begins. The party, on descending the river, will stop for some 
time at Irkutsk, to make further preparation. The length of 
the route, and especially the difficulty of tnuuportatioii by land 
without railways, make the Russian expedition the most difficult 
of the Arctic expeditions on Weyprecht’s plan. Petroleum la 
wanted to give a good, clear light, and 2} tons of it wiQ 
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have to be bought at Nishni-Novgorod, as this light is yet 
little used in Siberia. Besides the building of the houses, 
the food of the expedition, &c., all will be more difficult to 
obtain than the same articles wanted by an expedition sailing in 
ship*. The sum of 49,000 roubles has been granted by the Russian 
Government. The idea of establishing a second station had to be 
abandoned, the money being barely sufficient for one station. If 
the Russian Government should give another sum for observa¬ 
tion in high latitudes, a station will probably be established at 
Moller Bay, on the west const of Novaya Zeralya. This station 
would be less expensive, there being always a possibility of 
reaching the place by ship. The expedition starting now takes 
two sets of meteorological instruments for establishing additional 
stations at Irkutsk and some point north of it. The chief of 
the expedition is Lieut, Jurgens, I.R.N.; he is well qualified to 
fulfil the arduous duties assigned to him. lie will be accom¬ 
panied by Dr. Brugc, medical assistant, and a meteorological 
assistant. 

WE direct the attention of our readers to the letter of the Rev. 
A. F,. Eaton in to-day’s Nature, which has so important a 
bearing on the probable condition of Mr. Leigh Smith’s expedi¬ 
tion in the Eira. From Mr. Eaton's letter it is evident that 
Mr. Smith deliberately intended to winter at Franz-Josef Land ; 
and to those who know hitn it is not surprising that lie said little 
about it to his friends. This is also essentially the drift of a 
short notice on the subject in yesterday’s Times, where, however, 
the very inconsequent conclusion is drawn “that a relief vc-scl 
should be sent out in the course of next summer by either Mr. 
Leigh Smith’s relatives or the Government.” There can be no 
objection to the relatives sending out an expedition, but so far 
os present evidence goes, a Government expedition does not 
seem to be called for. 

The news lately received from the Behring Strait whalers 
discloses a very remarkable condition of things in the Arctic 
Sea this season. Capt. Williams, of the Frances Palmer, reports 
clear water in N. lat. 73 0 30' to the east of Herald Shoal, and 
the U.S. Relief-ship Rodgers got as far north as 73* 44' on the 
west side of Wrangel Land. Other whaling captains assert 
that this year they went fully two degrees further north than 
their charts extended, and every one agrees th it both the early 
and latter parts of the season have been open to a degree un¬ 
paralleled in Arctic records. The Arctic basin has been found 
to be comparatively shallow, the depth being about twenty three 
fathoms. The gales which prevailed when the Thomas Corwin 
left the Arctic Sea in the early part of September broke up the ice 
further north, and the prevalence of i orfhern winds no doubt accu¬ 
mulated it about the north coast of Wrangel Land, and prevented 
the boats of the Rodgers from actually circumnavigating the island. 
This year’s exploring cruise of the U.S. steamer Thomas Cortvin 
has been a very remarkable one. The most important event was 
the linding on, and partial exploration of, Wrangel Land, which 
Gapt. Hooper renamed New Columbia. He discovered there a 
tolerably huge river, which he named the Clarke River, and the 
coon* of which a party who landed at its mouth assert that they 
ware able to trace for some forty miles into the interior. The 
Thomas Coruna appears to have had no difficulty in moving to 
and bo to th* Arctic Sea, except early La September, when a 
second attempt was made to reach Wrangel Land, but failed 
through togs and strong gales. Capt. Hooper visited Point 
Barrow, on the northern coast of Alaska aad found, the ice 
some iwmity miles off the store. 

Mr, W. H. Dale, of the U.S. Coast Survey, contributes to 
the American Naturalist for November a paper cm the Chukchi 
aad NarnoDo people of Eastern Siberia, which seems to have 
been called forth by some criticisms on the pact of Lieut, 
Zfocdquist In a communication to the St. Petersburg Geographical 


Society, afterwards reproduced in our Geographical Society’s 
Proceedings. If Mr. Dali replies to all his critics, he trill nest 
have to take up the subject of the currents of Behring Strait, for 
the American whaling captains assert that what he has written 
on this point is incorrect. Capt, Fisher, of the Legal Tender, 
indeed, says that Mr, Dali’s observations extended only over a 
few days, and were made in an eddy current under the lee of the 
Diomede Islands. 

„ News has been received by the Bremen Geographical Society 
that two walrus hunters have returned to Tromso from Spitz- 
bergen, who report that early in September they were fifteen 
miles north of the Seven Islands (north of Spitsbergen), and 
that they found the sea quite free from ice in a northerly 
direction, 

On Monday next Mr. Clements R. Markham, C.B., will read 
a paper before the Geographical Society on the Arctic work of 
the present year. 

Zoologists are indebted to Dr. R. W. Shufeldt, First Lieu¬ 
tenant, Medical Department, U.S. Army, for a highly valuable 
contribution to the study of the osteology of birds. He has 
written two essays in the United States Geological and Geo¬ 
graphical Survey Bttlletin of September, 1881—one on the 
“Osteology of the North American Tctraomd<c" (pp. 309-350), 
and the other entitled “Osteology of Lattiusludovicianus excu- 
bitorides (pp. 351-359), both illustrated by several plates; and 
we can ouly wish that every monographic essay which treats of 
the anatomical structure of a limited group of birds were written 
in such a careful and exhaustive manner. There is scarcely a 
bone which is not correctly figured, most of them life-sine, al¬ 
though some might be a trifle more plastic. All of them are 
treated of separately, and an exact description is given of 
the general Tetraoninc feature of the bones, and in instances 
where the representatives of the genera under notice are 
aberrant due attention is drawn to the.fact. The author fre¬ 
quently refers to allied families, such as the Partridges and 
others, and throughout the whole paper we see that the woxk of 
previous anatomical writers is carefully taken into considera¬ 
tion; and as Dr. Shufeldt had a large series of specimens 
before him he was enabled to exclude any pecnliarities which 
might have been attributable to malformation of the bones. 
So far so good ; but descriptive anatomy is one thing, and 
comparative anatomy another. Whenever the author discusses 
some of the difficult questions of comparative anatomy, as he 
docs more than once, being well aware of the points where there 
is still a problem, to be solved, we are afraid we cannot follow 
his deductions. One of the figures in the first plate in the paper 
on the Tdraanida, and port of the letterpress, is devoted to a 
demonstration of the “four cranial vertebne" with all their 
appendages and derivatives; but although the disarticulated 
segments are nicely grouped together on the plate, the conclu¬ 
sions he arrives at certainly contain some obvious mistakes. 
At p. 398, to the ribs generally known as 1 * aterno-eostal ” the term 
“hemal” ribs is applied. Again we are glad to find that th* 
author admits the theory which considers the limbs with their 
girdles to be transformed and translocated gill-branch ele¬ 
ments, but he goes too for. He seenu to believe that the 
scapular arch originally belonged to and constituted the htssnuri 
arches of the occipital vertebra. Further on we are informed 
that we may consider the bones of the pelvic girdle to be the 
pleur- and heemapophysw of some of the sacral vertebne— vertum 
sat. We therefore regret that this essay on the Tetraonida, 
valuable as it is as a contribution to ornkbotomy, should be 
handicapped by speculations so. wild nod so dangerous to the 
credit of comparative anatomy. 

In his “Zur Aetiologia der Tnfectiouskrankheiten,” A, Weil 
states the cause of the decay of'teeth, whether external or 
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internal, to be the Schizomycete Leptothrix bucealit , the mode 1 
of entry and propagation and the life-history of which he 
follows out in detail. The acids .which occur in the mouth, 
especially lactic acid, while they may greatly promote the decay, 
cannot give rise to it. The Leptothrix can be readily recognised 
by its iodine reaction. The author considers further that in many 
cases diseases of various ports of the body can be distinctly traced 
to excretions from the mouth and teeth. Other observers had 
already traced a connection between decayed teeth and septic 
abscesses, in which was found a fungus similar to that which 
occurs in decayed teeth. 

The balance has been applied by Herr v. Jolly, at Munich, 
to the problem of gravitation thus (IVted. Ann. No. 10): The 
instrument was placed in the upper part of a tower, and from, 
each of thee scales depended a wire (through a zinc tube) having 
a second scale at the lower end, 21 *005 m. below. These lower 
scales were I '02 m. from the ground, so that a lead ball one 
metre in diameter might be brought under one of them, A body 
brought from an upper scale into a lower one lias nu increase of 
weight corresponding to its degree of approach to the earth’s 
centre and to the increase of acceleration. When the lead hall 
is brought under the same lower scale its pull is added. The 
difference of the increments of weight, with and without (he lead 
ball, indicates the amount of pull of the latter, and the quotient of 
this pull and that of the earth alone furni>hes a means (with the 
law of gravitation) of comparing the density of the earth with 
that of the lead, and, the latter being known, of determining 
the mean density of the earth. Referring to the original for 
details, we merely state that the author finds the mean density 
S’692 (probable error not more than ± o'o68). This agrees 
more or less with other determinations ; from the mean of those 
with the torsion balance it diverges about 2 per cent. 

The death is announced, at the age of eighty-nine years, of 
Jean Alfred Gautier, the doyen ,of science in Geneva, and one 
of the most active citizens of that city. M. Gautier belonged to 
a. very old Genevese family, and displayed an early taste for 
science. In Paris he counted among his teachers such men as 
Laplace, Lagrange, Legendre, and Poisson, and in England he 
formed a life-long friendship with Sir John IlerscheL When 
he settled down in Geneva from his travels, he carried on the j 
work of the little observatory then existing at Geneva, aivd it j 
was through his exertions that a much better bne was built, 
though defective vision did not enable him personally to super- j 
intend it. M. Gautier was one of the earliest to discover a rcla- ( 
tkm between sun-spots and terrestrial magnetism, and in many j 
ways he laboured successfully to advance science I11 his native j 
city. 

W* learn also of the death of Dr. Chr. G. A. Giebel, 
Professor in the Philosophical Faculty at Halle University, an 
eminent zoologist and geologist. He died at Halle on Novem¬ 
ber 14. The death is also announced, on November 11, of Prof. 
Engelhardt, a well-known Danish antiquarian, and secretary of 
the Society of Antiquaries at Copenhagen; and of Prof. Paul 
Giintber Loren tz, a well-known German authority on j 
he died at Concepcion del Uruguay at the early age of forty- 
six yean. 

TH* earthquake of November 18 was noticed in Switzerland, 
shocks being-reported from Ragatz and St, Gall. A great area, 
comprising Westphalia, Hessen-Nassau, and Belgium, was also* 
visited by this phenomenon; it was noticedat Mllnster, Marburg, 
Brussels, Toursai, and Lifcge and Metz. On November 24 at 
II p.m. a shock, was observed at Dedeabom, new Mootjoia 
(Rhenish Prussia), and two shocks at Pargino (Southern Tyrol) 
early on November to. 

1 h February, neat a private scientific exploring tour to Persia 
be undertaken by a Vicamss medic*! man, Dr. Polak. He 


will lead the expedition himself, and will be accompanied by a 
geologist and a botanist. All expenses will be defrayed by 
Dr. Polak. 

Most of the members of the Royal Commission on Technical 
Instruction have returned to England; they have, we under¬ 
stand, accumulated a moss of valuable information in the course 
of their preliminary tour, which has included the principal centres 
of industry in France. 

The dinner in commemoration of the Brewster Centenary 
will take place in Edinburgh to-morrow. 

Prof, J. G. McKejtdrick has been appointed Fullerran 
Professor of Physiology for three years at the Royal Institution. 

The Vienna Geographical Society will celebrate the twenty- 
fifth anniversary of its foundation on December 12 and 13 next. 

We have received from the Parkcs Museum a copy of the 
artistic certificate of awards in connection with the International 
Medical and Sanitary Exhibition, lithographed from the original 
design by Mr. Cave Thomas. The certificates arc now being 
distributed. The following facts are of interestExhibitors 
from different parts of the United Kingdom, 414; exhibitors 
from abroad, 88 ; making a total of 502 exhibitors, of whom 
258 received either awards of the first class, or awards of merit. 

A survey party, under Col. Branfil, has left Calcutta for the 
purpose of verifying and completing the survey of the Megin 
Archipelago. The work, including the measurement of the 
base line, is expected to occupy about six months. Dr. Anderson, 
Superintendent of the Indian Museum, has accompanied the 
party and will take the opportunity of instituting a thorough 
investigation of the local fauna. 

The German Government contemplates sending ant two expe¬ 
ditions for observing the transit of Venus in 18821 one to the 
mouth of the La Plata River, the other to Magelhaen’s Struts or 
the Falkland Isles. The expedition of 1874 cost the Government 
600,000 marks (30,000/.), the one of next year is estimated to 
cost only 195,000 marks (9750/.). 

M. Mouchez, director of the Paris Observatory, is making 
arrangements for taking meteorological observations at an eleva¬ 
tion of 2300 metres by means of a captive luiioon. The balloon 
will be charged with ordinary coal-gas. These observations are 
intended to facilitate the calculation of atmospheric refractions. 

DuRINO November, twenty-two earthquake shocks have been 
observed in various parts of Switzerland. They seem to have 
been most numerous in the neighbourhood of SchafFbausen. 

A fink monument has been erected at Bonn on the tomb of 
the eminent geologist, Prof. Jakob Noggerath, who died on 
September 13, 1877. The sculptor is Herr Albert Kiipper. 

The preliminary earthworks for the erection of the monument 
in memory of Justus von Liebig have been begun on the Maxi- 
miliansplatz at Munich. 

M. Tissandier has organised a private company to prosecute 
his experiments with an electric directing balloon. 

Some of our readers may be giad to know that King's Col¬ 
lege, London, has a Science Society which meets on Wednes¬ 
days at 8 p.m. during term, for the purpose of reading papers on, 
and for the discussion of, scientific subjects. The papers, we 
are glad to learn, are generally experimentally illn trated. 

Dr. Taylor, curator of the Ipswich Museum, was on Saturday 
afternoon presented with a parse of 66 a/-, accompanied with a 
handsome dock and gold watch for Mrs. Taylor in recognition 
of his labours in connection- with the museum, sad of his annual 
course of scientific lectures, which for a somber of yuan he has 
delivered in Ipswich without any emahuunt,. She Richard 
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Wallace presided on the occasion, accompanied by Lady Wallace, 
and there vas a large company present, 

A train of Pullman carriages lighted by electricity has begun 
to run between London and Brighton. 

The RLsikopf, on which the landslip occurred that recently 
overwhelmed the village of Elm in Switzerland, is heing bom¬ 
barded by heavy artillery in order that all the loose portions may 
be detached and thus prevent any future catastrophe. 

Eisenach is to have an electric railway from the station to 
the Wartburg Castle, if the Royal permission can be obtained. 

The British Almanac and Companion for 188a contains a 
summary of Science for 1881 by Mr. J. F. lselin. It is neces¬ 
sarily meagre, but Mr. lselin has selected some of the leading 
points; the geography is pretty full. 

The additions to the Zoological Society’s Gardens during the 
past week include a Black-earcd Marmoset ( llapale penicillata) 
from South-East Brazil, presented by Mrs. George Willins J a 
Tawny Eagle ( Aqutia ttavioides] ) from South Africa, presented 
by the Hon. — Southey; a Grey-breasted Parrakeet (Bolbt- 
rhynchus monachus) from the Argentine Republic, a Rlack-hcaded 
Conure (Conurus nanday) from Paraguay, presented by Mr. J. 
Lloyd; two Talpacoti Ground Doves ( Chamapclia talpacoh ) 
from Para, a Plumbeous Snake ( Oxyrrhopus plumbeus), two 

Taraguira Lizards ( Taraguira unit hi), a-Tree Frog (I/yla, 

sp. inc.) from Brazil, presented by Dr. A. Stradling, C.M.Z.S.; 
a Red-faced Spider Monkey (Ateles partisan) from Guiana, three 
Rcd-billcd Tree Ducks (Dendrocygna autumnalis) from South 
America, a Vinaceous Amazon ( Chrysalis vmacta) from Brazil, 
a Redshank (To/anus ealidris), two Dunlins ( Tringa cinclus), 
two Razorbills (Alea torda), a Grey Plover ( Squatarola Helvetica ), 
a Curlew {Numenius arquatus ), British, purchased ; a Geoffrey's 
Dove [Ptristtra geoffroii), bred in the Gardens, 


THE ROYAL SOCIETY-ADDRESS OF THE 
PRESIDENT 


A FTER the. Congiess one of the most remarkable events 
** during the present year has undoubtedly been the Electrical 
Exhibition in Paris. I do not of course purpose to describe it, 
as many of our Fellows visited it; and full descriptions have 
reached us through various channels. One point, however, must 
have struck those who examined any considerable number of the 
objects; and this I mention, not as in any way disparaging 
them, but rather as illustrating the stage to which electrical 
science has attained; namely, that while the assemblage of in¬ 
struments and appliances was in every way remarkable, and 
while very great ingenuity and skill had been expended on their 
contrivance and construction, yet the amount or novelty in the 
principles involved was comparatively small. Of new combina¬ 
tions, improved methods, and adaptations in detail there was 
abundance. Some of them even removed former inventions 
from the category of curiosities to that of instruments for practical 
employment; or enlarged their sphere of utility from that of the 
laboratory to that of every-day use. But such is the mass of 
fruitful matter which science has furnished to the mechanician 
and constructor, that we might almost wish, from the point of 
view of the latter, that they may have time to work out more 
fully than has yet been done, the results of science, before they 
are called upon to elaborate any fresh materials. 

It is now proposed to repeat as far as may be this Exhibition 
at the Crystal Palace j and the energy with which .the proposal 
has been taken np, and the response with which it has met in 
many quarters, appear to justify sanguine expectations of its 
success, at all events from a practical and popular point of view. 
From the side of science it would doubtless have been far more 
interesting to look forward to a fre>h exhibition, either here or 
elsewhere, of the progress of electricity after an interval of two 
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or three years. But there is nothing in the present undertaking 
to interfere with the more advanced project, if, after some such 
period as that indicated, circumstances should prove favourable. 
In the mean time it must be remembered that there are very 
many persons to whom the Paris Exhibition would have proved 
both interesting and instructive, hut who, from one cause or 
another, were prevented visiting it. Besides this, there are not 
a few commercial, and even municipal, bodies desirous of adopt¬ 
ing some of the modern applications of electricity, but woo 
would be more ready to avail themselves of them after a personal 
inspection of the instruments and of their mode of action. From 
this point of view the exhibition may fairly be expected to give 
considerable impulse to the adoption of electrical appliances in 
fresh quarters, , 

But even over and above this practical "aspect of the under¬ 
taking there may still have been, at the epoch of the Paris Exhi¬ 
bition, some results on the eve of achievement, some remedies 
for defects, sufficient to transform a doubtful into a certain issue, 
or even n failure into a success ; some steps which may open out 
new questions, or serve as a departure for new investigations in 
tiie subject of etectricity. Tf such should be the case, even 
science may derive mbstantial benefit from the proposed under¬ 
taking. 

But the present year has been rendered generally remarkable, 
amongst other things, by the multiplicity of its congresses. 
Apart from those which are concerned with subjects not coming 
under the head of "Natural Knowledge,'’ there have been held 
the annual meetings of the British Association, and of the Iron 
and Steel Institute; the International Medical Congress, in 
London ; the special Congres-cs on Electricity and on the 
Transit of Venus, in Paris (mentioned above) ; that on 
Geography in Venice ; that on Geology in Bologna, and others. 

Among all these the International Medical Congress, which 
this year met in London, stands conspicuous. The work of that 
meeting showed that the study of medicine by the real workers 
i«, in every part, even the most practical, pursued in a thoroughly 
scientific spirit; that facts are industriously collected, and 
patiently grouped and compared; and that conclusions are, if 
sometimes hastily drawn, yet very cautiously accepted. And 
there was ample evidence that help, whether in apparatus or in 
knowledge, is eagerly accepted from all the other sciences, 
whether their range be far from, or near to, the biological. In 
short, in the opinion of those best qualified to form a judgment, 
it is not too much to say that the whole tone of the proceedings 
of the Congress, though chiefly concerned with practical ques¬ 
tions, was, in the be-t sense, even in the sense which the Royal 
Society would give to the term, scientific. 

Several of the societies meeting annually, or at longer periods 
have organisations which, during the intervals between two suc¬ 
cessive meetings, do useful work. But in all cases the meetings 
form the most prominent, if not the most important, feature of 
their life ; and, speakirg particularly of the meetings themselves, 
the question has more than once been raised whether they con¬ 
tinue to justify the eflorts necessary to bring them about. It has 
been argued that, so many are the scientific periodicals in every 
civilised country, that all the papers of importance communicated 
to the meetings would under any circumstances be published in 
some place or other. Again, it has been urged that, so numerous 
are the centres of science, so many the means of communication 
boih between places and between persons, that the necessity for 
these gatherings has, in the natural course of events, become 
superseded. The time which such meetings and the preparation 
for them involve, and the trouble which they entail on men al¬ 
ready burdened with much work, have also been pleaded on the 
same side, and objections have been taken on the ground of the 
useless and irrelevant matter which is too apt to cron up on these 
occasions. These arguments are certainly not without weight; 
but there is still another side to the question. It is indeed quite 
probable tbat all the more important papers would be published 
even if the meetings never took place at all But at these meet¬ 
ings there are usually a number of communications, many, but 
not all, of local origin, the production of which has been stimu¬ 
lated by the meeting itself; and a fair number of these may be 
reckoned on the side of gain. Again, it is true that the original 
idea of a parade or march-past of icienoe, valuable enough when 
the provinces heard or saw little of science, has become less im¬ 
portant now that provincial centres are to he found in almost 
every large town in the counttr. Nevertheless, the mere presence 
of some of the leading men stimulates dormant powers and en¬ 
courages rising aspirations; and this perhaps au the more the 
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case for the very reason that science and scientific names are no 
longer unknown. That most of the leading men have oppor¬ 
tunities of meeting from time to time, and for scientific pur¬ 
poses, is certainly true; but that they should meet also on 
occasions when science is not too formal, is a thing which has its 
u-es. And a concurrence of minds more numerous and more 
diversified than usual is sure to be fruitful of results. The 
whole advantage of these meetings, however, depends ultimately 
and fundamentally on the presence of a strong scientific clement, 
which, from its own mere dignity and character, will repress all 
that is unworthy and will leaven the whole lump. Acting on 
this principle as a scientific duty, many good men hive attended 
these meetings; and although they may have approached them 
with some degree of reluctance, few who during their attendance 
have taken their fair share in the proceedings, have come away 
without having derived a more favourable impression than that 
with which they entered. 

Of such gatherings, the lake meeting of the British Association 
at York was, if I may be permitted to express an opinion, a 
pattern and exemplar. And although it cannot be expected 
that in every year there will be so strong a muster as on the 
occasion of the fiftieth anniver-ary, yet all well-wishers of the 
Association must feel that it has entered upon its second half 
century with vigour and with dignity, and that it now remains 
only for its future supporters to maintain the high standard with 
which it has been handed down by those who have gone before. 

It may be a matter of regret, although doubtless inevitable, 
that the same causes which have affected the social, the intellec¬ 
tual, the industrial, and the political life of our generation, and 
have made them other than what they were, should affect also 
our scientific life; but, a* a matter of fact, if science is pursued 
more generally and more ardently than in former times, its 
pursuit is attended witli more haste, more bustle, and more 
display than was wont to be the case. Apart fmm other rea¬ 
sons, the difficulty, already great and always rapidly increasing, 
of ascertaining what is new in natural science ; the liability at 
any moment of being anticipated by others, constantly present 
to the minds of those to whom priority is of serious importance ; 
the desire to achieve something striking, either in principle or in 
mere illustration; all tend to disturb the even flow of scientific 
research. And it is perhaps not too much to say that an eager¬ 
ness to outstrip others rather than to advance kuowiedge, and a 
struggle for relative rather than for absolute progress, are among 
the dangerous tendencies peculiar to the period in which we live. 
I do not, of course, for one moment mean to imply that this 
tendency universally prevails, for in Science, as well as in other 
.pursuits, I believe that the best of the present would well stand 
comparison with the best of the past, and that there are now¬ 
adays men in the mid-stream of life who are as little afFected by 
the eddies and back-waters with which they are surrounded as 
were the giants of former days. Neverihelcss the danger is a 
real one, and is to be met with at every turn. 

But the part of Cassandra is neither agreeable to the player 
nor welcome to the audience; nor is it indeed necessary that I 
should play It; for, even although what I have said be true, it is 
still, I trust, not the whole truth. I have already spoken of noble 
exceptions; but although noble exceptions may go far to redeem 
the character of a nation or of a period, and example may have 
influences of which we hardly dream, yet for a general remedy 
I am more inclined to look to the natural course of events, ana 
to what is often loosely spoken of as "things curing them¬ 
selves.” Such a core may perhaps come about somehow on this 
wise. So multitudinous are the workers in every science, so 
numerous are the channels through which their discoveries are 
chronicled, that it is becoming every year more difficult for even 
the learned and the well-read to say what is and what is not new, 
or what has not been published before. Claims for novelty 
must, therefore, as time goes on, be put forward with greater 
and greater diffidence. The only originality that can be safely 
claimed will be originality on the part of tne investigator; and 
the question of absolute priority must be left to the verdict of 
time and of that sifting process by which ultimately all dis¬ 
coveries will find their proper places in tbs Temple of Science. 

■ When this stage is reached, and we are even now approaching 
it, the fever of to-day may in a great measure subside and give 
place to a more tempered, although still fervent glow of aspira¬ 
tion. The eagerness end haste to which we have become almost 
accustomed may be chastened by the reflection that questions of 
priority are not to be settled by a mere stroke of the pen, and 
that in the comparison of rival claims the question of the.quality 


of work will undoubtedly ari.se and become interwoven with that 
of priority. And so 'in the end it may come to pass that a 
half understood experiment or a hastily drawn conclusion may 
avail less than ever for establishing a reputation, and that, even 
for the purpose of winning the race, it may be worth while to 
spend sufficient time in laying sure foundations and in building a 
superstructure commensurate with that on which it stands and 
well-proportioned in all its parts. 

'The transference of the Natural History Collections of the 
British Museum to the new building at South Kensington is 
still in progress. It is hoped that the building for the specimens 
preserved in spirits, as well as the fittings for the zoological 
department, will be so far completed as to allow of the moving 
of that department during the autumn of 1882. The lighting of 
the reading-room by Siemens’ lamps is so far satisfactory, that it 
has been decided to keep that room open in future until 8 p.m., 
instead of 7 p.m. This change, it is hoped, will prove to bs of 
substantial service to a large class of readers. 

The Institution founded in 1851, under the title of the Go¬ 
vernment School of Mines and Metropolitan School of Science 
-applied to Mining and the Arts, for the instruction of students 
in those branches of science which are indispensable to the 
Miner, the Metallurgist, the Geologist, and the Industrial Che¬ 
mist, has this year been organised afresh, and, under its new 
title of the Normal School of Science and Royal School of 
Mines, adds to its former functions the training of teachers for 
the Elementary Science Clas-e* under the Science and Art De¬ 
partment, the multiplication of which, in recent years, is a 
significant indication of the rapid spread of scientific instruction 
throughout the country. 

The accommodation requisite for practical teaching being 
inadequate in all cases and totally wanting in respect of many 
of the classes, in the Museum of Practical Geology in jermyn 
Street, and in the Royal College of Chemistry in Oxford Street, 
all the instruction, except that in Mining, has been transferred 
to the Science Schools ut Sou'h Kensington. The staff of pro¬ 
fessors and lecturers has been increased, and provision has been 
made for the teaching of \ariuus important subjects, such as 
Mathematics, Drawing, Botany, and the Principles of Agricul¬ 
ture, which were either omitted, or insufficiently represented, in 
the original programme of the school. 

Under its new organisation the Normal School of Science and 
Royal School of Mines will not merely simply from among its 
associates persons highly qualified to apply the principles of 
science to the Mining, Metallurgical, Chemical, and Agricul¬ 
tural industries of the country, and properly trained science 
teachers ; but, through the exhibitions attached to the yearly 
examinations of the Science and Art Department, it will place 
within rench of promising young students in all.parla of the 
country, w hose means do not enable them to obtain the benefits 
of a University education, such a training as will enable them 
to turn their natural abilities to account for the advancement of 
science and the improvement of its applications to indnstry. 
Under the latter point of view, the instruction given in the 
Normal School of Science will lead up to the special technical 
training of the Central Institute of the Guilds of the City of 
London. 

Under the auspices- of the City and Guilds of London Insti¬ 
tute, further progress has been made during the past year in the 
promotion of Technical Education. It will be remembered that 
the work at present undertaken by the Institute embraces the 
estatilisbinent of a Technical Science School in Finsbury, a 
Technical Art School in Kennington, a Central Institution or 
Higher Technical College in Kensington, the subsidising of 
existing institutions, affording facilities for Technical Instruction 
and the encouragement of existing classes in the manufacturing 
centres by the grants paid to teachers on the re*ults of the 
Technological Examinations. 

In May last the foundation stone of the Finsbury College was 
laid by H.R.H. Prince Leopold, and the new building, which 
will afford accommodation for the teaching of applied Chemis¬ 
try,, Physics, and Mechanics, will be finished early in next year. 
Notwithstanding the inadequacy of the present temporary ac¬ 
commodation, Urge numbers of students have availed themselves 
of the instruction afforded. The principles of Electric Lighting, 
and Transmission of Power, the making of Electrical Instru¬ 
ments, Coal Tar, and Spirit Distilling have been the subjects 
that have bees chiefly studied during the past session. 

Since October the classes that were previously conducted by the 
Artisans’ Institute have been transferred to the Finsbury Colleae. 
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The Institute has under its consideration the establishment of 
a School for Applied Art in connection with the Finsbury Col¬ 
lege. Acting on the general principle that every Technical 
School of this kind ought to provide, in addition to the general 
course of instruction, as applicable to different industries, special 
courses applicable to the staple industry of the district, the 
Council of the Institute ore contemplating the establishment of 
classes in the Finsbury College adapted to the educational re¬ 
quirements of those engaged in Cabinet-making. With this 
object it wall be necessary to attach a School of Design to the 
College. 

The influx of pupils to the studios in Kennington have induced 
fhe Council to vote a sum of money for the extension of the 
building in which the Art School of this district is conducted. 
These new buildings are nearly completed, and will afford 
accommodation for Classes in Modelling, Design, and Wood 
Engraving, 

The building of the central institution, which is to be in the 
first place a school for the training of technical teachers, has 
been commenced. The first stone was ret in July last by 
H.R.H. the Prince of Wales, who is now the President of the- 
Institute. The plans of this building show accommodation for 
the teaching of the different branches of Physics in their appli¬ 
cation to various industries, of Chemistry as applied to trade 
purposes, and of Mathematics and Mechanics in their applica¬ 
tion to Engineering. A good engineering school, containing 
workshops, well supplied with n achinery and collections of 
mechanical instruments and model-:, such as exist in numerous 
Continental cities, seems likely to be obtained for London on 
the completion of this building. 

This Institute has done much towards the encouragement of 
technical instruction in provincial towns where it is most 
needed, by its system of annual examinations. In the examin¬ 
ation held in May last, 1563 candidates presented themselves, in 
twenty-eight subjects, from 115 centres, and of these 895 passed. 
A close connection is being established between the several tech¬ 
nical schools which are being now opened in Lancashire and 
Yorkshire, and the City and Guilds of London Institute. The 
demands made upon the Institute by Chambers of Commerce in 
different parts of England satisfactorily indicate the usefulness of 
this part of the Institute's work. 

The programme of Technological Examinations for 188 t-ff2, 
just issued, shows thirty-two subjects in which examinations may 
be held, some of which are divided into four or five branches, so 
that they may be better adapted to individual industries. Whilst 
attention has in this way been given to the details of different 
trades, the attempt has been made to secure from candidates 
passing the Institute's examinations a general knowledge of the 
principles of their subject and of the relation of closely connected 
industries with one another. 

In. order to secure in future efficient teachers, the Council of 
the Institute have determined after March next not to register as 
teachers any persons except those who have passed the Institute’s 
Honours Examination, or such as already possess special or 
dist inrt qualifications. 

The interest which the subject of tedinical education is be- 

g 'rniing to arouse has led to the appointment by the Crown of a 
Dismission to inquire into the education of the industrial classes 
in England and in other countries ; and the City and Guilds of 
London Institute is represented on this Commission by Prof. 
Roscoe, who, as President of the Chemical Society, occupies a 
seat on the Executive Committee, and also by Mr, Philip Magnus, 
its director and secretary. The Commi-sioners are at present 
engaged in making a tour of inspection in France, a section of 
them having already visited some of the principal technical 
schools and factories in the north of Italy. 

In Meteorological Science the present year has been marked 
by the publication of an important work ("Die Temperatur 
Verhiltnisse des rastschen Remits,” St. Petersburg, 1880), by 
Prof. Wild of St Petersburg, on the Temperature of the Russian 
Empire, embodying, in charts and tables, a great amount of in¬ 
formation, hitherto either inaccessible or existing only in scattered 
memoirs, relating to the meteorology of the vast tracts of Northern 
Ado. As an interesting particular result it may be mentioned that 
Prof. Wild has tnnsfcned the " Siberian pole of cold iu winter ” 
from the neighbourhood of Jakutsk to a point somewhat further 
north, lying on the Antic Circle In (about) E. longitude us*. 
At this centre of maximum cold, round whim the isotherms lie 
in fairly regular ovale, the mean temperature in January suits as 
low as - if F„ the mean temperature at Jakutsk being if 


higher. In close relation to the phenomena exhibited by .these 
charts, Prof. Wild, in St. Petersburg, has been led to study the 
connection between areas of permanent high or low mean pom- 
sure on the one hand, and areas of permanent high or low mean 
temperature on the other ,* and he has fonnd this connection to 
be of the same kind ss that known to exist in the case of the 
shifting areas of high or low pressure, and high or low tempera¬ 
ture, which determine the changes of weather. M, Ldou 
Teisserenc de Bort, in Faris, has also investigated the same 
subject. 

The Meteorological Office has completed during the year two 
works of some interest, which are now ready for immediate 
publication. The first consists of tables of the Rainfall of the 
British Isles, prepared at the request of the Council of the Office 
by Mr. G. J. Symons, F.R.S. These tables include the monthly 
results recorded at 367 stations in the United Kingdom, being 
all those for which it was possible to obtain series of observations 
maintained continuously during the lost fifteen years. The second 
is a volume of charts (with an introduction and explanations) 
illustrating the meteorology of an ocean district specially im- 
jortant to seamen—that adjacent to the Cape of Good Hope. 
Some points of novelty are presenter! by the charts. For 
example, a new form of "wind-rose,” invented by Mr. F. Galton, 
F.R.S., has been employed, which offers some theoretical advan¬ 
tages over those previously in use, being intended to represent, 
with geometrical precision, the prolxtbility (deduced from the 
observations) that, in a particular place and at a particular 
season, a w ind blowing betwee 1 any two given points of the 
compass will be experienced. Again, for the first time in marine 
meteorology, the wind observations have been "weighted” with 
the view of neutralising the tendency to over-estimate the fre¬ 
quency of adverse winds, which has been found to affect meteoro¬ 
logical charts injuriously. The work brings into dear relief the 
most interesting physical feature of the district—one indeed 
already well known—the intermingling of hot and cold water, 
brought by the Agulhas and the South Polar currents respec¬ 
tively, and supplies strong evidence for the belief that this inter¬ 
mingling has a large share in producing the atmospheric dis¬ 
turbances so common in the region in which it occurs. 

In my Address In the Society in 1879, I stated that an Inter¬ 
national Conference of a semi-official character had been held, 
with the view of establishing for one complete year a circle of 
meteorological observations round the Arctic regions of the 
globe. Notwithstanding the lamented death of Lieut. Wey- 
precht, the gallant young discoverer of Franx-Tosef Land, by 
whom the proposal had been originated, it would seem that the 
effort-t of the Conference arc likely to be crowned with soccer-.. 
The following stations have already been undertaken by different 
Governments : —Point Bxrrow and Lady Franklin’s Bay in 
Smith’s Sound, hy the United States ; West Greenland, by 
Denmark j Jan Mayen, by Austria j Mosscl Bay and Spits¬ 
bergen, by Sweden ; Bom-ekop, by Norway; Nova Zembla, by 
Holland ; the Mouths of the Lena, by Russia. The Conference 
has also been led to hope that the Canadian Government may 
rein-Utute observations at Fort Simpson, and that the Govern¬ 
ment of France may organise a simultaneous meteorological 
expedition to Terra del Fuego. It is arranged that the bbserva- 
tions should begin as soon os possible after August I, l88l, and 
should continue to September I, 1883. 

In astronomy Mr. Gill has completed his discussion of the ex¬ 
tensive series of heliometer measures of the parallax of Mara, 
which he made at Ascension in 1877, and has deduced the value 
8"’78 for the solar parallax, corresponding to a mean distance of 
93,080,000 miles from the earth to the sun. A value of the 
solar parallax has also been derived by Mr. D. P. Todd, from 
the American photographs of the transit of Venns, 11874. The 
result for the parallax is 8'"*883, corresponding to a wean 
distance of 92,028,000 miles. 

A valuable contribution towards the detomination of the 
moon’s physical libration has been made by Dr. Hartwig. From 
a series of forty-two measures mode with the Strasaburg helio¬ 
meter he derives values for the physical libration and for the 
inclination of the moon's axis substantially confirming the 
results found by Wichmann, and reeently by Prof. Pritchard. 

An addition to the small list of etare which have been found 
to have a measurable parallax has been made by Dr. Ball. He 
finds that the star Groombridge 1618, which is remarkable far 
its large proper motion, bas aporallax of about ono-third of « 
second, so that it is to be considered one of the sun’s nearest 
neighbours. Dr. Ball has also re-determined the paralka of the 
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double star 61 Cygni, his result being o"*468, which agrees more 
nearly with Struve’s value than with Bessel’s. 

The Cape catalogue of upwards of 12,000 stars is the out¬ 
come of Mr. Stone’s labours during nine years, as Her Majesty’s 
Astronomer at the Cape, and is the most important catalogue of 
stars which has yet been formed in the southern hemisphere, 
Another important contribution to stellar astronomy has been 
made by Prof. Newcomb, who has recently prepared a catalogue 
of the places of nearly 1100 standard stars compiled from the 
best authorities. 

In connection with his photometric researches Prof. Pickering 
has discussed the causes of the variability of stars of short period, 
Taking the various hypotheses which have been proposed, he 
finds that for Algol and stars of that type the hypothecs of an 
eclipsing satellite or cloud of meteors revolving round the star is 
the only one which satisfies the observed phenomena. In the 
care or 0 Lyme and similar variables the fluctuation? of light 
would be explained as due to rotation round the axis, the two 
hemispheres being of unequal brightness and the form more or 
less elongated. Prof. FicJcering has very carefully investigated 
the conditions in each individual case, and has brought together 
the most important facts bearing on the subject. It may be 
mentioned that on Prof. Pickering’s initiative a committee of 
American astronomers has been formed to co-operate with 
European astronomers in selecting a series, of stars to serve at 
standards of stellar magnitude. 

The present year has been remarkable for the appearance of 
two bright comets simultaneously visible to the naked eye. The 
first comet was first seen in the southern hemisphere before its 
perihelion passage, and burst upon our view in its full splendour 
soon after perihelion. The most important point in connection 
with this comet was that photographs of its spectrum were ob¬ 
tained by several physicists, and in particular, by Dr. Huggins, 
who found on his photographs two strong bright lines in the 
ultra-violet corresponding to a group in the spectra of com¬ 
pounds of carbon, and also a group of lines between G and h 
agreeing in position with another errbon band. 'Hie photo¬ 
graphs also showed a continuous spectrum extending from F to 
some distance beyond II, on which the dark Fraunhofer lines 
were seen—an indication that part of the light from comets is 
reflected solar light. 

In the visible portion the continuous spectrum was so bright 
when the comet was first seen after perihelion that it almost 
obliterated the ordinary cometary bands. The<e, however, be¬ 
came afterwards very conspicuous, and live bands were noted 
which were found to coincide sensibly u ilh the carbon band as 
given by the flame of the Bunsen burner. On the brightest 
band, three bright lines corresponding to three lines in the 
carbon band were seen by several observers at Princeton, U.S. 
These observations show conclusively that the spectrum of this 
comet is identical with the first spectrum of carbon, and not 
with the second. 

In the telescope this comet showed striking changes from day 
to day, and even, according to some observers, from hour to 
hour, and the head was remarkable for its unsymmetric.il appear¬ 
ance. Another point of interest is that the orbit presents a 
remarkable resemblance to that of the great comet of 1807. As, 
however, the period of this latter was found by Bessel to be 1540 
years, the question arises again, as in the case of the comets of 
1843 and 1880, whether there are not two comets travelling 
along the same path, 

Tho second bright comet was first discovered with the tele¬ 
scope, and gradually increased in brightness till it became visible 
to the naked eye, though by no means so interesting an object as 
the preceding comet. Besides these two bright comets, several 
telescopic comets have been discovered, raising the total for this 
year to eight, The last but one of these has proved to be a 
periodic comet, revolving in the short period of about eight 
years. It was discovered by an Englishman, Mr. Denning, 
being the first instance of such a discovery in this country for 
many years. 

The Copley Medal has been awarded to ‘Prof. Karl Adolph 
Wttrte, For. Mem. R.S. Prof. Wurts has, for many years past, 
been one of the most distinguished leaders of the progress of 
chemistry, and is now the most eminent of active french che¬ 
mists The younger generation of French chemists were, for 
tjje most part, his pupils. His writings have been the medium 
by which most of the knowledge of the more modem theories 
or chemistry has been disseminated in France. His discoveries 
have been fruitful of the greatest results, not merely in the way 


of enriching the science with a knowledge of many previously 
unknown compounds and classes of compounds, but more espe¬ 
cially in extending and improving our knowledge of the laws of 
chemical combination. 

11 was he who fir»t discovered compound ammonias obtain¬ 
ing alcohol-radicals in the place of hydrogen—a family of com¬ 
pounds which has since acquired enormous development. It 
was he who first made those remarkable alcohols called glycols, 
and thus gave the key to the explanation of glycerine, erythrite, 
mannite, and the sugars. Many other discoveries of his might 
be quoted ; but those who know the influence which these two 
have exercUed on the progress of cheroi-try can feel no doubt 
that the author of them is deserving of the highest scientific 
honour. 

One Royal Medal has been awarded to Mr. Francis'.Maitland 
Balfour, F.R.S. Mr. F. M. Balfour’s investigations in embryo¬ 
logy and comparative anatomy have placed him, thus early in 
life, in the front rank of original worms in these branches of 
science. His 44 Monograph upon the Development of Etasmo- 
branch Fishes," publi-hcd in 1878, embodies the results of 
several years’ labour, by which quite a new light has been 
thrown upon the development of several important organs in the 
Vertcbrata, and notably of the genito urinary and nervous 
systems. More recently Mr. Balfour has published a most im¬ 
portant work on “Comparative Embryology” in two large and 
Fully illustrated volumes, which stands alone in biological litera¬ 
ture, not only as an admirable and exhaustive summary of the 
present state of knowledge respecting the development of 
animals in general, but by reason of the vast amount and the 
varied character of the original researches which ore incorporated 
in its pages. 

A second Royal Medal has been awarded to the Rev. John 
Hewitt Jellctt, F.K.S., Provost of Trinity College, Dublin. 
Dr. Jellett is the author of various papers on pure and applied 
mathematics ; but the award is more directly connected with his 
invention of the analyser known by his name, and for the 
elaborate optico-cheinical researches which he has made with it. 

This analyser was introduced by its inventor into the instrument 
by which he has carried on his researches on the state of combina¬ 
tion of mixed solutions, as evidenced by the change? in their 
power of rotating the jdane of polarisation consequent upon a 
change in the proportion of the active ingredients winch enter 
into the solution. This is a problem toward? the solution of 
which ordinary chemical methods can contribute but little. A 
single instance will suffice to give an iJea of the nature of the 
results. It is known that quinine forms with many acids two 
series of salts, one having twice the quantity of acid of the 
other for the same quwtity of base, while with other acids only 
the les? acid salt has been obtained ; so that the ordinary chemi¬ 
cal methods fail to give evidence of the existence of the more 
arid salt. Now, by examining the rotatory power of a s dution 
of a given quantity of base with different doses of acid, Dr. 
Jellctt was able to obtain evidence of the existence of two, and 
but two, salts of the base, no matter whether the acid wore or 
were not one which yields two crystallisable salts. A slight 
deviation in the amount of rotation when the more acid salt 
began to be formed in tolerable quantity, from what it ought to 
have been, on the supposition that the whole of the arid intro¬ 
duced was combined with the quinine, was naturally attributed 
to a slight partition of the arid between the base and the solvent, 
regarded as a feeble base; but the smallness of the deviation 
indicated that a solution of the more arid silt mainly existed as 
tucb, and that it was not, as some had supposed, decomposed 
into free arid and the less acid salt. 

The Davy Medal has been awarded to Prof. Adolf Baeyer. 
Prof. Baeyer was already known as the author of many masterly 
researches in organic chemistry, among which those on uric acid 
and on metallic acid deserve special mention, before his latest 
and most remarkable discovery. The process for the artificial 
formation and manufacture of indigo is the result of tong-con¬ 
tinued efforts, directed by singularly clear and accurate views of 
the order and mode of combination of it? constituent elements, 
and of the conditions requisite for obtaining reactions indicated 
by theory. 

The work of the Royal Commission on Accidents in Mines 
during the past year has been of such great interest, both from 
a scientific and from a practical point of view, that I venture to 
note at length some nates upon it, furnished to me try onr 
Fellow, Mr. Warington Smyth, die Chairman. 

A preliminary report was presented before the end of the 
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Session l88t, drawing attention, under the chief heads of the 
subject, to the facts and opinions elicited from the examination 
of a large number of competent witnesses. 

Experimental inquiries, which will be the subject of a further 
report, have been instituted fur the purposes of testing the 
various safety-lamps in use, as well as the numerous modifica¬ 
tions recently proposed, and of determining the effect of coal- 
dust in causing or aggravating explosions. From time to time 
also experiments have been made with a view to substitute, in 
the breaking down of coal, some other means for the gunpowder 
shots which have so often, by their flame, caused the ignition of 
fire-damp. 

The presence of a powerful " blower ” of natural gas at the 
Garswood Hall Colliery, near Wigan, wilh the facilities offered 
by the proprietors, induced the Commission to erect suitable 
apparatus for a long series of these trials, and now that it ap¬ 
pears desirable to compare the results with what maybe obtained 
in another district and with a differently constituted fire-damp 
the whole of the apparatus is in course of erection at a colliery in 
the Rhondda Valley, where a very permanent “ blower ’’ offers 
similar advantages. 

In the cour-e of the lamp experiments it came out very clearly, 
in confirmation of statements before made, that the greatly 
augmented ventilation in our larger modern collieries has put 
an end to the fancied security of the simple Davy and Clanny 
lamps. Their use in fact, unless they be protected by some 
farther contrivance, is ati ended with the most imminent risk 
when the velocity of a current liable to be rendered explosive, 
exceeds six feet a second. A high degree of importance thus 
attaches to the comparative trials of lamps in which the flame is 
sufficiently shielded against the impinging stream of nir, and 
those which have the property when immersed in an explosive 
mixture, of rapidly quenching both the flame of the wick and of 
the burning fire-damp. 

The terrible disaster which occurred in September, r88o, at 
the Seaham Colliery, drew more anxious attention than ever to 
the question of the part played by coal-dust, and a special refer¬ 
ence having been made by the Secretary of State for the Home 
Department to Prof. Abel, C.B., the experiments at Garswood 
Hall were largely extended. Some of the results were very | 
remarkable; the proportion of fire-damp present with the nir 
may be so amall as to elude detection by the ordinary test of the 
carefully watched flame in the safety-lamp, and yet the presence 
of dust in suspension will cause rapid ignition, or even explosion, 
in a degree varying with the proportion of gas and the velocity 
of the current. Dust was employed from different parts of the 
works of several collieries where it was suspected that this agent 
had borne a serious part in intensifying and spreading explosions; 
and it was found that some of the varieties were far more sensi¬ 
tive than others. Certain kinds of dust, in themselves perfectly 
non-combustible, were similarly tested, and proved to nave an 
analogous effect in promoting explosion, even when the per¬ 
centage of gas was exceedingly small. 

It is obvious from these facts that under certain conditions it 
is very important that a satisfactory indicator of minute propor¬ 
tions of fire-damp thould be employed; and the further experi- 
ments proposed to be carried out by the Commission will include 
a particular inquiry into this subject. 

The question of the feasibility of the introduction of the 
electric light into the workings of a colliery has been partially 
solved. The Stanton Coal and Iron Company were induced by 
the Commission to make a trial of Mr. Swan's lamps in their 
Pleasley Colliery, near Mansfield. Not only the inset and main 
road, but some of the “long-wall” faces of work, were 
brilliantly lighted in this manner. A second experiment of the 
same kind has been carried out at the Earnoch Colliery, near 
Hamilton. 

The use and abuse of explosives in mining operations have in 
the last few years formed a subject of much inquiry, especially 
with reference to the firing of shots in coal-seams liable to be 
invaded by fire-damp. A return to mere wedging in all cases, 
as proposed by some officials, would be to ignore the advance of 
science as well as the necessities caused by competition ; and the 
Commission hopes by further examination, and especially by 
practical trials, to contribute useful information to the solution 
of a difficult but important question. 

Among the applications or scientific apparatus the employment 
of the ingenious protected lime-light lamp, and of the portable 
breathing arrangement of Mr. Fleuss, during the operations for 
re-opening of parts of the Seaham Colliery, deserves special 
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Cambridge. -Messrs. W. M. Hicks and W. W. R. Ball are 
appointed Moderators in the Mathematical Tripos for the year 
beginning next May. The Senior Wr&ngterehip will in future 
be adjudged in June, 

The Examiners for the Natural Sciences Tripos in 1882 are Lord 
Rayleigh, Prof. W. I. Lewis, Prof. Morison Watson (Owens 
College), Dr*. Ga'-kelf, R. D. Roberts, and Vines, Mr. A, G. 
Veruon Uarcourt (Oxford), and IW A. M. Marshall (Owens 
College). 

Mr. R. T. Glazebrook, Demonstrator of Experimental 
Physics, is approved as a Teacher of Physics, and Mr. A. S. 
Lea, Lecturer at Caius College, is approved as a Teacher of 
Physiology for the purpose of Medical Studies. 

Clare College oners a Natural Science Scholarship, examina¬ 
tion March 28; subjects: ChemNtry, Chemical Physics, Botany, 
Geology. Candidates must give notice a fortnight previously to 
t hc tutor, 

Glasgow.— 1 The matriculationsforthe present session number 
2316, distributed among the varions Faculties as follows, viz. :— 
In Aits 1327, in Medicine 624, in Law 211, in Theology 100, 
in Arts and Medicine 25, in Arts and Law 9, in Arts and Theo¬ 
logy 20. Thc total number of matriculations last session was 
2304, distributed as follows :—In Arts 1406, In Medicine 563, 
in 1 aw 189, in Theology 85, in Arts and Medicine 29, in Arts 
and Law 18, in Arts and Theology, 14. 


SCIENTIFIC SERIALS 

Journal of the Franklin Institute, October.—Experiments on 
the strength of wrought, iron and sled at high temperatures, l>y 
Mr. Roelker.—On the proper method of expansion of steam 
and regulation of the etwine, hy Prof. Thurston.—On the last 
experiment with the Perkins machinery of the anthracite, by 
Ch. Eng. Ishcrwood.—Radio-dynamic facts, by Dr. Chase.— 
Universal energy of light, by the same. 

Annalen der 1 'hysik und Chtmit, No. 10.—Photometric re¬ 
searches on absorption of light in isotropic and anisotropic media, 
by C. Pulfricb.—On the vapour-tension of mixed liquids (con¬ 
tinued), by I>. Ki nowalow.—On thc heat of formation of water, 
by A. Schuller.—On the heat-conductivity of gases and its con¬ 
nection with temperature, by L. Graetz.—Past observations on 
the expansion of water by heat, by P. Volkmann.—On the 
theoretical determination of vapour-pressure and volumes of 
vapour and liquid, by R. Clausius.—On heat-conduction in a 
system of cylinders, and on the experimental determination of 
the conductivity of water, by H. Lorberg.—On magnetic reac¬ 
tion, by F. Auerbach.—Application of the balance to the 
problem of gravitation, by Ph. v. Jolly.—On the spectra of 
hydrogen and acetylene, by A. Wiillner.— Some remarks on 
I lerr Wesendonck’s experiments on spectra of carbon compounds, 
by the same.—The minimum of deflection of a ray of light j n a 
prism, by K. H. Schellhach.—Contribution to history of natural 
sciences among the Arabians, by E. Wiedemann. 

La JVatura, Nos. 21 and 22, November.—The Italian section 
at thc Paris Electrical Exhibition, by R. Ferrini.—Thermal 
radiation of the sun, Ac. (continued), by C. Cattaneo.—On the 
origin of electricity of storm-clouds and of the air, and on elec¬ 
tricity in general, by F. G. Nachs, 


SOCIETIES AND ACADEMIES 

London 

Royal Society, November 17.—“ Researches on Chemical 
Equivalence.” By Edmund J, Mills, D.Sc,, F.R.S., and J. H. 
Bicket. Fart IV. : Manganous and Nickelons Sulphates, 

The authors have examined the preclpitability and precipita¬ 
tion of manganous and nickelous sulphates, alone or commixed, 
by means of sodic carbonate. The chemical events they de¬ 
scribe are represented in a series of four hyperbolas, whose' 
equations are given in the memoir, They sum up their results 
as follows 1—(1) Preclpitability is a linear function of moss; (2) 
when the commixed snlphates are precipitated by iodic car¬ 
bonate, equal weights of them are equally precfpltable, the 
attraction of one of them for the reagent being the inverse of 
that of the other; (3) when the sulphates are separately precipi¬ 
tated by the same reagent, they are equally predpitable, and do 




Dec . 8, 1881] 


NATURE 


143 


not exhibit the inverse function ; (4) there is some evidence that 
the precipitabllities of the commixed and separate sulphates are 
mathematical I jr related in a simple manner; (5) within moderate 
limits precipitation is not traceahljr affected by temperature. 

"Researches on Chemical Equivalence. By Edmund J. 
Hills, D.Sc., F.R.S., and Bertram Hunt. Part V.: Nickclous 
and Cadmic Sulphates. 

This series of experiments had for its object the comparison 
{as in Part IV.) of nickclous sulphate wiih a sulphate belonging 
to another group. The precipitability equations for tbe com¬ 
mixed salts are given; and it is shown that, according to these, 
nickclous and cadmic sulphates do not admit of comparison as 
equally prcci pi table substances. The authors say, in conclusion, 
"Our present inference with regard to the precipitability of 
nichelous-cadmic salt will lead (if continued by the action of 
reagents other than sodic carbonate) to the following important 
criterion :— Two elements belong to the same group when, in saline 
solutions of identical genus, they may be equally precipitab/e. 

"Note on the reversal of the Spectrum of Cyanogen,” by 
Professors Liveing and Dewar. 

The authors have frequently noticed dark shnded bands which 
appeared to be the reversals of bands of oxides or chlorides of 
sundry metals, but only recently have they obtained photographs 
showing the reversal of the violet and ultra-violet flutings of 
cyanogen. The most complete reversal of these flutings were 
obtained by the use of a Siemens’ machine in a crucible of 
magnesia fed with cyanide of titanium. No other cyanide has 
been found to produce this effect, but borate of ammonia has 
produced the reversal of the strongest group near L. In one 
case the reversal was produced by the bright background given 
by the expanded lines of magne-iutn when that metal was intro¬ 
duced. Probably the great stability of titanic cyanide and boron 
nitride has an influence on the result. The difficulty in repro¬ 
ducing the reversal at will is in securing an absorbing stratum of 
sufficiently high temperature, and at the same time a sufficiently 
bright background. 

Geological Society, November 16.—R. Etheridge, F.R.S., 
president, in the chair.—Dr. T. Sterry Hunt, who was present 
as a guest, gave some account of the pre-Cambrian or Eozoic 
rock* of Europe as compared with those of North America, 
lie had on several occasions studied them, both on the Continent 
and in the British Isles, especially with Dr. Hicks in Wales in 
1878. In North America the recognised base is a highly granit¬ 
oid gneiss, without observed limestones, which he has called the 
Ottawa gneiss, overlain, probably unconformably, by the Gren¬ 
ville series of Logan, consisting chiefly of granitoid gneisses, 
with crystalline limestones and quartzites. These two divisions 
make up the Laurentian of Canada, and correspond respectively 
to the Lewiston and the Dimctian of Hicks. Resting in dis¬ 
cordance on the Laurentian, we find areas of the Norian or 
Labrador series (Upper Laurentian of Logan), chiefly made up 
of anortholite rocks, granitoid or gneix«oid in texture, with some 
true gneisses. The Huronian is seen to rest unconformably on 
the' Laurentian, fragments of which abound in the Huronian 
conglomerates. To the lower portion of the Huronian the 
speaker had formerly referred a great series of petrosilex or 
ltolleflinta rocks, described as iuchoate gneisses, passing into 
petrosilex-porphyries, occasionally iliterstratified with quartzites, 
This series, in many places wanting both in Europe and America, 
he is now satisfied forms an underlying unconforinable group— 
the Arvonian of Hicks. Above the Huronian is the great Mont- 
alban series, consisting of grey tender gneisses and quartzose- 
schists, both abounding in muscovite, occasionally with horn- 
blcndic rocks. The Febidian of Hicks includes both the 
Huronian and the Montalban, to which latter belong, according 
to the speaker, certain gneisses and mica-schists both in Scotland 
and in Ireland, as he had many years since pointed out. In 
some parts of North America he round the Montalban resting 
unconrormably on Laurentian, Above the Montalban comes 
the Taconian (Lower Taconic of Emmons), a series of quarte¬ 
ttes and soft micaceous schists, with dolomites and marbles. Ah 
these various series are older than the Lower Cambrian (Mene- 
vian) strata of North America; and it maybe added that the 
Keweenian or great copper-hearing series or Lake Superior there 
occupies a position between the Montalban and the Cambrian. 
In the Alps the speaker recognises the Uurentian, Huronian, 
and Montalban, all of which he has lately seen in the Biellese, 
at the foot of Mont Viso, in Piedmont. The Huronian is the 
great fielrt verdi group of the Italians, and much of what has 
Seen called altered Trias In thU region i->, in his opinion, pro* 


bably Taconian. The Montalban forms the southern slope of 
Mont St, Gothard, and is the muscovite gneiss and mica-schist 
of the Saxon Erzgebirge. Here Dr. Credner and his assistants 
of the Geological Survey have described abundant conglomer¬ 
ates holding pebbles of Laurentian rocks imbedded in the Upper 
or Montalban gneiss. The pre-Cambrian age of this has been 
shown by Creaner, who has proved by careful survey that the 
so-called younger or Palaeozoic gneisses of Naumann are really 
but a continuous part of tbe older series. Late surveys also 
show that the crystalline rocks of the Taunus are really Eozoic, 
and not, as formerly maintained, Devonian in age. The speaker 
insisted upon the fact that where newer strata arc) in uncon- 
conformable contact with older ones, the effect of lateral move¬ 
ments of compression, involving the two series, is generally to 
cause the newer and more yielding strata to dip towards and 
even beneath the edges of the older rock, a result due to folds, 
often v.ith inversion, sometimes passing into faults. This phe¬ 
nomenon throws much light on the supposed recency of many 
crystalline schists.—The following communications were read 
Additional evidence on the land plants from the Pen-y-glog 
slate-quarry, near Corwen, by Henry Ilicks, M.D., F.G.S.— 
Notes on Prototaxiles and Pachytheea from the Denbighshire grits 
of Corwen, North Wales, by Principal Dawson, LL.I)., F.R.S., 
F.G.S. 

Zoological Society, November 29.—Dr. A. Gunther, 
F.K.S., sice-president, in the chair.—A letter was read from 
Dr. A. FreiwI announcing his success in breeding parrots of 
the genus Eeleetus in his aviary at Freiberg, in Saxony.—A 
communication was read from Dr. A. B. Meyer, C.M.Z.R, con¬ 
taining the description of a new species of Eeleetus received from 
Timoilaul Island, which he proposed to name Eeleetus riedeli .— 
Mr. R. Rowdier Sharpe read a note on the genera Sehanieola 
and Catriseus, and pointed out that these genera w ere identical, 
but that the South-African S. apicalis w as specifically distinct 
from the Indian S. platy ura.—lAr. G. A. Roulenger gave the 
description of a new s|>ccies of Anolis from Yucatan, promised to 
be called Anolis btekeri. —Mr. W. A. Forbes gave an account of 
tiie observations he had made on the temperature of the Indian 
Python (lython motions) during her incubation in the Gardens 
of the Society in June and July last. The result arrived at was 
that in the present case there was a difference on the whole 
average of about i 0, 4 Fahr. in favour of tbe female as compared 
with the non-incubating male when the temperature was tal.cn 
on the surface, and of more than double that amount when the 
temperature was taken between the folds of the body.—Dr. 
Gwyn Jeffreys, F.K.S., F.Z.S., rend the fourth of his tcries of 
papers on the Mollusca procured during the expeditions in 
H.M.SS. Lightning and Porcupine, 1869 and 1870. This part 
concluded the Conchifcra or Bivalve-. Eighteen additional 
species, chiefly belonging to the genus Neeera, which is peculiar 
to deep water, were described. The geographical, hydro- 
graphical, and geological distribution, as well as the synonymy 
of all the species named in the paper, were treated of,—A com¬ 
munication was read from Dr. G. Hartlaub, describing the birda 
collected in Socotra and Southern Arabia by Dr. E. Kiebeck. 
Amongst the Socotran birds was an example of a new species of 
finch of the genus Rhynchostruthus, which he proposed to call, 
after its discoverer, R. riebteki . 

Royal Microscopical Society, November 9.—J. W. 
Stephenson, vice-president, In the chair.—The Rev J. J. 
1 [alley, vice-president of the Microscopical Society of Victoria 
(one of the affiliated societies), attended the meeting, and gave 
an account of the progress of biology and microscopy in that 
colony.—Mr. Stephenson exhibited a slide of Suritella gemma , 
mounted in phosphorus, illustrating in a remarkable manner the 
advantage of mounting in media of high refractive index. Mr. 
Crisp, Mr. Crossley, and Mr. Watson exhibited various forms of 
microscopes and apparatus, and Mr. MayalianAbbeapcrtometer 
of dense glass for measuring apertures up to 150 N.A., and a 
plate ruled by Fasoldt of New York, who claims to be able to 
rule lines up to 1,000,000 in the inch.—The deaths of M. 
Nachet, sen,, of Paris, and Mr. C. A. Spencer of Geneva, 
N.Y., were announced.—Two papers were read by Dr. B, 
Wills Richardson on multiple staining of animal and vegetable 
tissue*, and by Dr. L. G. Mills on diatoms from Peruvian 
guano; and Mr. T, Charters White exhibited and explained 
Goodwin’s growing slide.—Eight new Fellows were elected. 

Anthropological! Institute, November as.—Mr. Hyde 
Clarke, vice-president, in the chair,—Tbe election of C. 
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Ffoundes was announced.—Mr. E. B. Tylor, F.R.S., read a 
paper on the Asiatic relations of Polynesian culture. The 
author called attention to some new evidence relating to the 
transmission of civilisation from the Indo-Chinese district of 
Asia through the Indian Archipelago to Melanesia and Poly¬ 
nesia. The drawings of wooden tombs in Borneo by Mr. Carl 
Bock show architectural design, apparently derived from the 
roof-projections of pagodas of Cochin China. The flute played 
with the no-trils may be traced from India (where it is said to 
have a ceremonial use to prevent defilement through touching a 
low-caste mouth), through South-eft't Asia into Borneo, to the 
Fiji Islands, and down to New Zealand. Among the traces of 
mythical ideas having spread from Asia into the South Sea 
Islands, Mr, Tylor mentioned the notion of seven or ten heavens 
and hells apparently derived from the planetary spheres of the 
Pythagorean*. The Scandinavian myth of the fishing up of the 
Midgard serpent bears, as Prof. Bastinn of Berlin has pointed 
out, a striking resemblance to Maui’s fishing up the Island 
of New Zealand, and the Maori myth of the separation of 
heaven and earth has one of its best representatives among the 
Dayaks of Borneo. Leaving the question of race on one side, 
it is becoming more and more certain that much of the culture 
of the Polynesians came in some way from civilised nations of 
Asia.—The following papers were also rend:—On Fijian riddle*!, 
by the Rev. Lorimcr Fison.—On the stature of the inhabitants 
of Hungary, by Dr, J. lied doe.—Notes on the affinity of the 
Melanesian, Malay, and Polynesian Languages, by the Rev. 
R. II. Codrington. —The discussion on Mr. Codnngton’s j aper 
was adjourned to the next meeting, on December 13. 

Institution of Civil Engineers, November 22,—Mr. Aber- 
nethv, F.K.S.E., president, in the chair.—'i'he paper read was 
on the “ Forces and Strains of Recoil considered with reference 
to the Elastic Field-Gun Carriage," by Mr. II. J. Butter. 

Victoria (Philosophical) Institute, December 5.—The first 
meeting of the new session was held at the Institute’s House, 
7, Adelplu Terrace, on Monday evening, when a paper on Mr. 
Herbert Spencer’s “Theory of the Will" was read. 

Paris 

Academy of Sciences, November 28.—M. Wurtz in the 
chair.—M. Faye presented the volume of the Connaissamc des 
Temps for 1883.—The following papers were read: New 
method of annulling the astronomical flexure of telescopes, by 
M. Villareeau. The simultaneous application to a wrll-made 
telescope of two weights in equilibrium, causes a variation of the 
astronomical flexure, proportional to their difference. Two iron 
rings, of fixed weight, are applied at distances from the axis of 
rotation, that are determined by formula.—On the isomeric 
states of haloid salts, by M. Bcrthelot.—Summary account of a 
zoological exploration in the Mediterranean with the Government 
vessel Le Travailkur, by M. Milne-Edwards. This ex) edition, 
organised by M. Miine-Edwards, left Rochefort on June 9, and 
returned Augu-t 19. Part of June and all July was devoted to 
the deeper parts of the Mediterranean. Inter alia, many Crus¬ 
taceans, known only in the Atlantic before, were got in those 
depths; also remarkable species of Mollusca, Bryozoa, Ccelentc- 
rata, &c. The presence of the magnificent sea-star Brisinga 
was quite unexpected ; several specimens were dredged between 
550 and 2660 m. No Itifu-oria, Bacteria, or Microbes were 
tound at gref-t depths; Rhizopods were rare; at 2660 m. .some 
small Actinophrys were obtained. I11 general the Mediterranean 
is not to be thought a distinct geological province; its inhabi¬ 
tants have probably come from the ocean, and their development 
and reproduction have been more active than in their place of 
origin. Borne have been slightly modified. The more we get to 
know of oceanic productions off the coasts of Portugal, Spain, 
Morocco, and Senegal, the more do differences from Mediterranean 
animals disappear.—Fossil man of Lagoa Santa (Brazil), and 
his present descendants, by M. de Quatrefages. Several human 
crania were Jong ago found in n cavern near Lagoa Santa, by 
Dr. Lund, a Danish savant. His letter about them (1844) seems 
to have been forgotten. Most were sent to Copenhagen, but 
have not been described. One remaining in Brazil has been 
studied by Drs, Lacerda and Peixoto, who find the skull to have 
strong points of similarity to skulls of Botocudos of the present. 
This M. de Quatrefages confirms, and he further finds the type 
quite distinct from European fossil man, chiefly in the combina¬ 
tions of dolichoccpbaly and hypsLstenocephaly. This Brazilian 
fossil man lived in the reindeer epoch. The type (with added, 
ethnic elements not yet determined) is now met with in Ando- 


Peruvian populations, as well as in Brazil.—Admiral Paris pre¬ 
sented a second series of his (< Souvenirs de Marine Conserves'* 
plates of old or disappearing types of vessels comprising Danish 
ships previous to the siege of Copenhagen, Arab vessels, French 
fishing-boats, Turkish boats, &c.— Researches on a new property 
of the nervous system, by M. Brown-Sequard, Various parts of 
the nervous system may act suddenly, ur very rapidly, in a purely 
dynamic wuy and without intervention of nutrition, on other 
parts of tiiis system, so os to increase the power of action of 
those parts, i bus, e.g. by irritAtion of the skin the excitability 
of the phrenic nerve of the same side may be at once so increased 
that the minimum faradic current then required to set the nerve 
in action may be only one-sixth of that for the same nerve in a 
similar animal whose cutaneous nerves have not been irritated.— 
Observation of the new comet (f l88t) at Paris Observatory, by 
M. Bigourdan.—On algebraic equations of the form 


—+ -■>- + . 


by M. I.aguerre.—Distribution of energy by electricity, by 
M. Deprez, —Decomposition of vapour of water by electric 
efflwes, by MM. Dchcrain and Maquenne. They mow that 
certain electric discharges without sparks, find at a comparatively 
weak tension, will decompose water. They Used sometimes 
MM. Thenard and Berthelot’s well-known apparatus with 
double glass envelope, sometimes a tube traversed by a play 
tinum wire, and having some tinfoil outside—Contribution to the 
pathological anatomy of the spinal cord in poisoning with 
phosphorus, by M. Danillo. With phosphorus inflamtnator- 
irritation may be produced either in the grey substances alone, or 
both in that and in the white.—Reply to a note of M. Isambert 
on carbamate of ammonium, by MM. Engel and Moitcssier.— 
On thepost-embryonal development of Diptera, by M. Kiinckel. 
—On an electrolytic dosometer for measuring the intensity of 
the current during medical application of electricity, by M. 
l’ulvermachcr. The gascj produced by decomposition of water 
are admitted into a chamber where they act on coloured water, 
forcing it up a tube to which a graduated scnle is attached.— 
Mr. Axon communicated some facts about articulation by deaf 
mute- 1 , confirming M. Hement’s observations.— M. Boussct re¬ 
ported. a curious case of double parturition by a cow. 


Vienna 

Imperial Institute of Geology, Nov. 22.—The following 
papers u ere read R. Iloerncs, contributions to the knowledge 
of mid-Meiocene Trionyx species in Styria.—Standfast, on the 
Devonian formation in the environs of Gratz,—F. Kreutz, con¬ 
tributions to the explanation of the ozokerite and naphtha occur¬ 
rence in Gallicia.—T. Woldrich, contributions to the knowledge 
of the fauna of Moravian caves.—E. Rcyer, on the eruptive 
rocks of Toscana and Elba, 
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CHARLES LYELL 

Life, Letters, and Journals of Sir Charles Lyell, Bart., 
Author of the Principles of Geology, Sr>c. Edited by 
his Sister-in-law, Mrs. Lyell. In two volumes. With 
Portrait (London : John Murray, Albemarle Street, 
1881.) 

** 'T'HE Principles of Geology" and “The Origin c.f 
A Species" are the two books which have un¬ 
questionably exercised the most powerful influence upon 
the direction of scientific thought during the present 
century. The first of these works not only prepared the 
way for the second, but, as Darwin himself has told us, 
may actually be regarded as its progenitor, for it was the 
Study of the “Principles” which induced the young 
naturalist to make his now famous “ Voyage Round the 
World ” and to collect those facts and observations out 
of which eventually grew the theory of Natural Selec¬ 
tion. The wonderful revolution in thought which fol¬ 
lowed the appearance of the “ Origin of Species ” is still 
fresh in our minds, but those who could remember the 
effects produced by the publication of “ The Principles of 
Geology,” were wont to relate that fifty years ago scientific 
thought and speculation received an impetus no less 
powerful than that of which we have witnessed the results 
in our own lime. 

The story of the Life of Sir Charles Lyell is the history of 
“ The Principles of Geology,” for all Lyell’s other scien¬ 
tific writings are either expansions of portions of that 
great work, or are in some way or other supplementary to 
it In the account of Lyell's earlier years we trace the 
birth and development of the ideas so clearly embodied 
in this famous book, while by the records of his later 
years we are reminded of the untiring energy with which 
he collected materials to expand and illustrate those ideas 
in the successive editions of the work. 

The volumes before us enable us for the first time to 
trace this interesting story in all its details, and we can¬ 
not speak too highly of the skill and judgment with which 
theeditor has arranged the materials at her command. 
The book consists essentially of Lyell's own journals and 
letters, a few short explanatory notes on the chief events 
of his life being interspersed in small type and inserted be- 
, tween brackets, together with a few foot-notes explaining 
allusions or giving details about persons mentioned in 
the letters. 

Lyell, though bom in Scotland, was by descent and 
education an Englishman. His earlier years were spent 
either in the New Forest and the towns in the south of 
England, where he went to school, or at the home at 
Kinnordy, in Forfarshire, where the family usually spent 
the autumn. In the south of England young Lyell, whose 
attention had been from boyhood directed to entomology, 
had the opportunity of studying the Tertiary deposits of 
the Hampshire basin ; while in Forfarshire the draining of 
ft smalj loch on his father's property and the excavation 
af tho "muf'^with which it had become filled, appear to 
tareceriy directed hit attention to some of the impor¬ 
tant questions connected with the mode of deposition of 
VOL. TUCV.—NO. fill 


strata and the way in which organic remains become im¬ 
bedded in them— questions afterwards treated by him 
with such skill and ingenuity in the “ Principles.” Lyell’s 
two first papers, published in the Transactions of the 
Geological Society, relate to the strata of the Hampshire 
Basin and the formation of these marl-deposits in the lakes 
of Forfarshirc. 

At the age of seventeen Lyell went to Oxford, and 
there came under the influence of the brilliant and 
versatile, but eccentric, Buckland. But though impressed 
with the eloquence and filled with admiration at the 
energy of his teacher, there is evidence that at a very 
early date Lyell’s mind underwent a revolt against the 
bold but shallow theorisings of the Oxford professor. 
When a few years later Buckland published his ** Re¬ 
liquiae Diluvianx," we find the pupil not only in open 
opposition to the master, but actually leading the attacks 
of the “ FluvinlUts ” against the great stronghold of the 
“ Dilu violists.” 

Upon leaving Oxford, Lyell was destined for the bar, but 
he, after reading law for a short time, was obliged to desist 
on account of the weakness of his eyesight. Under these 
circumstances he repaired to Paris, where he had the 
opportunity of constant intercourse with Cuvier, Brong- 
niart, Humboldt, Constant Prdvost, and the other brilliant 
scientific thinkers who were at that period assembled in the 
French capital. He at the same time studied with care 
the Tertiaries of the Paris basin, comparing the strata 
and their fossils with those with which he was already so 
familiar in Hampshire. 

Lyell had now become so thoroughly engrossed in 
scientific work that all idea of advancement at the bar 
was abandoned by him, and after going two years upon 
the Western Circuit, he seems to have finally relinquished 
law for literature and science. He first began to write in 
the Quarterly Review, having formed a close friendship 
with Lockhart, then editor of that journal, and, after some 
papers upon educational questions, he in 1827 undertook 
a review of Scrope’s “ Geology and Extinct Volcanoes of 
Central France.” It was in this work that Lyell first 
showed how entirely he had adopted the principles enun¬ 
ciated by Hutton and Playfair, and how far he was in 
advance of his most eminent contemporaries, Buckland 
and Sedgwick in England, and Cuvier and Humboldt on 
the Continent. 

The five years from 1825 to 1830, during which Lyell 
was maturing his literary style by writing for the reviews 
and collecting the materials for his great work, may be 
regarded as the turning-point of his career, and the letters 
written by him at this period are of the greatest interest 
to the historians of science. We cannot forbear from 
making a few extracts illustrating the nature of his work 
and his views at this period. On June 22, 1826, he wrote 
to his friend Dr. Mantel]— 

“ I must not sport radical, as I am become a Quarterly 
Reviewer. You will see my article just out on ‘ Scientific 
Institutions,* by which some of my friends here think I 
have .carried the strong works of the enemy by storm. 
I am now far on with a second, and hope to get it out in 
less than three months. I mean to help myself out of 
Cuvier largely, for I must write what tew be read" (voL 
P* 

On March a, 1827, he writes to the same correspondent 
as follows 


H 
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11 1 devoured Lamarck en voyage, as you did Sismondi, 
and with equal pleasure. His theories delighted me more 
than any novel I ever read, and much in the same way, 
for they address themselves to the imagination, at least of 
geologists who know the mighty inferences which would 
be deaucible were they established by observations. But 
though I admire even his flights, and feel none of the 
odium theologicum which some modern writers in this 
country have visited him with, I confess 1 read him 
rather as I hear an advocate on the wrong side, to know 
what can be made of the case in good bands, I am glad 
that he has been courageous enough and logical enough 
to admit that his argument, if pushed as far as it must 
go, if worth anything, would prove that man may have 
come from the Ourang-Outang. But after all, M'hat 
changes species may really undergo 1 How impossible 
will it be to distinguish and lay down a line, beyond 
which some of the so-called extinct species have never 
passed into recent ones. That the earth is ciuite as old 
as he supposes, has long been my creed, ana I will try 
before six months are over to convert the readers of the 
Quarterly to that heterodox opinion" (vol. i. p. 168). 

His aspirations concerning his future at that time will 
be understood from the following extract from a letter 
written to his father in the same year :— 

“ I find my wants diminish monthly in proportion as I 
am more agreeably employed, and if with the willingness 
to work and industry which I now have, I had any dunce 
of earning what I require by my own exertions, I should 
be without a care as far as 1 am myself concerned. But to 
be willing without avail to work hard, and almost for 
nothing, is now the fate of many hundreds of barristers, 
and many millions of our labouring classes, ami we must 
congratulate ourselves at not being among the latter. I 
am quite clear, from all that I have yet seen of the world, 
that there is most real independence in that class of 
society who, posseting moderate means, are engaged in 
literary and scientific hobbies; and that in ascending 
from them upwards, the feeling of independence decreases 
pretty nearly in the same ratio as the fortunes increase. 
My ej es go on tolerably, and I feel my facility of com¬ 
position increases, and hope to make friends among those 
that a literary reputation will procure me who may assist 
me” (vol. i. p. 1 71), 

Under date of February 5, J82S, he wrote to Dr. 
Mantcll explaining his plans for the work which lie had 
been for some time contemplating:— 

“ I at first intended to write ‘ Conversations on Geo¬ 
logy”; it is what no doubt the booksellers, and there¬ 
fore the greatest number of readers, arc desirous of. My 
reason for abandoning this form was simply this; ‘that I 
found 1 should not do it at all, without taking more pains 
than such a form would do justice to. Besides, I felt that 
in a subject where so much is to be reformed and struck 
out anew, and where one obtains new ideas and theories 
in the progress of one’s task, where you have to controvert, 
and to invent an argumentation—work is required, and 
one like the ‘Conversations on Chemistry' and others 
would not do. It should hardly be between the teacher 
and the scholar perhaps, but a dialogue like Berkeley’s 
Alciphron, between equals. But finally I thought that 
when I had made up my own mind and opinions in pro¬ 
ducing another kind of book, I might then construct con¬ 
versations from it. Jn the meantime there is a cry 
among the publishers for an elementary work, and I 
much wish you would supply it. Anything from you 
would be useful, for what they have now is positively bad, 
for such is Jamieson’s ‘.Cuvier'" (vol. i. p. 177). 

In attempting to free geological science from the 
trammels with which it had become involved by the 
efforts of well-intentioned but mischievous works; like the 


“Vindiciae Geologies:” and the “Reliquiae Diluvianse,’* 
Lyell undertook no light or easy task. His letters to 
Scrope, who had been requested by Lockhart to review 
the “ Principles ” in the pages of the Quarterly , show 
very clearly how sensible Lyell was of the difficulties 
by which he was beset through the nervous susceptibilities 
of orthodoxy. The fact that the works of Hutton and 
Playfair had long ago been placel in a social "Index 
Expurgatoiius,” and that Scrope’s clear and admirable 
exposition of the Huttonian doctrines, published in his 
“ Considerations on Volcanoes” in 1825. had altogether 
failed to revive interest in the ostracised works, was full 
of warning to Lyell. We find him writing to Scrope, 
while the first volume of the “Principles” was going 
through the press, in the following terms :— 

“ I was afraid to point the moral, as much as you can 
do in the ( 2 - i?., about Moses. Perhaps 1 should have 
been tenderer about the Koran. Don’t meddle much 
with that, if at all. 

“ If wc don’t irritate, which I fear that we may (though 
mere history), we shall carryall with us. If you don’t 
triumph over them, but compliment the liberality and 
candour of the present age, the bishops and enlightened 
saints wilt join us in despising both the ancient and 
modern physico-theologians. It is just the time to strike, 
so rejoice that, sinner as you arc, the Q. A. is open 
to you. 

“ If I have slid more than some will like, yet I give 
you my word that full half of my history and comments 
was cut out, and even many facts; because either I, or 
Stokeq or Brodcrip felt that it was anticipating twenty or 
thirty years of the march of honest feeling to declare it 
undisguisedly. Nor did I dare come down to modem 
offenders. They themselves will be ashamed of seeing 
how they will look by-and-by in the pages of history, if 
they ever *et into it, which I doubt. You see that what 
between Steno, Hooke, Woodward, De Luc. and others, 
the modern deluge systems are all borrowed Point out 
to the general reader that my floods, earthquakes, &c., 
are all very modern, also waste of cliffs; and that I 
request that people will multiply, by whatever time they 
think man lias been on the earth, the sum of this modem 
observed change, and not form an opinion from what 
history has recorded. Fifty years from this, they will 
furnish facts for a better volume than mine. . . 

“ I conceived the idea five or six years ago, that if ever 
the Mosaic geology could be set down without giving 
offence, it would be in an historical sketch, and you must 
abstract mine, in order to have as little to say as possible 
yourself. Let them feel it, and point the moral"(vol. i. 
p. 271). 

On two points, as has often been pointed out, Lyell 
may be held to have betrayed weakness in his reasoning 
in the “ Principles." The first of these was that he 
appeared to accept in the most .uncompromising manner 
the stringent Uniformitarian views of Hutton, leaving no 
place even for variations in the intensity of causes now 
operating. In taking this line he was doubtless influenced 
by fear of making any dangerous concessions to his ad¬ 
versaries the “ Diluvialists." His real feelings on the. 
subject may be gathered from a letter in which he replies 
to the remonstrances of Scrope upon the subject— 

"All I ask is. that at any given period of the past don’t 
stop inquiry when puzzled hy refuge to a ‘beginning;’ 
which is all one with ‘ another state of nature* as it appears 
to me. But there is no harm in your attacking me, pro¬ 
vided you point out that it is the proof I deny, not the 
probability of a beginning. Mark, too, my argument, 
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hat we are called upon to say in each case, ‘ Which is 
iow most probable, my ignorance of all possible effects 
>f existing causes/ or that * the beginning * is the cause of 
his puzzling phenomenon ? ” “ It is not the beginning I 
,00k for but proofs of a progressive state of existence in 
the globe, the probability of which is proved by the 
analogy of changes in organic life’' (vol. i. p. 270). See 
ilso upon the same subject his letter to Whcwell in 1837 
[vol. ii. p. 2). 

The other question upon which Lyell’s reasonings in 
his “ Principles ” betrayed weakness and inconsistency 
was that of the cause of the appearance from time to time 
af new species of plants and animals upon the earth. 
While stoutly maintaining the sufficiency of existing 
causes to account for the gradual disappearance of 
species by extinction, he felt himself compelled to invoke 
a creative power to introduce the new species as they 
were required. But, before we blame Lyell for this appa¬ 
rent weakness, we ought to remember that the work of 
Lamarck, the only serious attempt which had been at 
that time made to account for the origin of species, 
though brilliant and suggestive, was full of assumptions 
and fallacies that could not fail to betray themselves to 
Lyell’s logical mind, and to militate against his acceptance 
of the theory. Lyell, moreover, saw only too clearly that 
the origin of man could not be treated of on different 
principles to that of other species of animals, and to have 
come into conflict with the prejudices of the day upon 
such a point as this, would have been to sacrifice all 
chance of a patient hearing for his arguments in favour 
of the “good cause” of which he felt himself to be the 
apostle. A very interesting letter written by him to Sir 
John Herschel in 1836, shows very clearly that Lyell had 
even at that early date thought deeply on the question of 
the origin of species by natural causes. 


it dies out. It might be necessary, perhaps, to be able 
to know the number by which each species would be 
represented in a given region 10,000 years hence, as much 
as for Babbage to find what would be the place of every 
wheel in his new calculating machine at each movement. 

“It may be seen that unless some slight additional 
precaution be taken, the species about to be bom would 
at a certain era be reduced to too low a number. There 
may be a thousand modes of insuring its duration beyond 
that time ; one, for example, may be the rendering it 
more prolific, but this would perhaps make it press too 
hard upon other species at other times. Now it it be an 
insect it may be made in some of its transformations to 
resemble a dead stick, or a leaf, or a lichen, or a stone, 
so as to be somewhat less easily found by its enemies; 
or if this would make it too strong, an occasional variety 
of the species may have this advantage conferred upon 
it; or if this would be still too much, one sex of a certain 
variety. Probably there is scarcely a dash of colour on 
the wing or body of which the choice would be quite 
arbitrary, or which might not affect its duration for 
thousands of years. 1 have been told that the leaf-like 
expansion of the abdomen and thighs of a certain Bra¬ 
zilian Mantis turn from green to yellow as autumn ad¬ 
vances, together with the leaves of the plants among 
which it seeks for its prey. Now if species come in in 
succession, such contrivances must sometimes be made, 
and such relations predetermined between species, as the 
Mantis, for example, and plants not then existing, but 
which it was foreseen would exist together with some 
particular climate at a given time. But I cannot do justice 
to this train of speculation in a letter, and will only say 
that it seems to me to offer a more beautiful subject for 
reasoning and reflecting on, than the notion of great 
batches of new species all coming in, and afterwards 
going out at once " (vol. i. pp. 467, 469). 

It is probable that during later years Lyell receded 
somewhat from the position be was prepared to take up 
at the time when he wrote the above. The crudeness of 


“In regard to the origination of new species, I am very 
glad to find that you think it probable that it may be 
carried on through the intervention of intermediate 
causes. I left this rather to be inferred, not thinking it 
worth while to offend a certain class of persons by em¬ 
bodying in words what would only be a speculation. But 
the German critics have attacked me vigorously, saying 
that by the impugning of the doctrine of spontaneous 
generation, and substituting nothing in its place, I have 
left them nothing but the direct and miraculous interven¬ 
tion of the First Cause, as often as a new species U intro¬ 
duce and hence I have overthrown my own doctrine of 
revolutions, carried on by a regular system of secondary 
causes. I have not wasted time in any controversies 
with them or others, except so far as modifying in new 
editions some opinions or expressions, and fortifying 
others, and by this means I have spared a great deal of 
ink-shed, and nave upon the whole been very fairly treated 
by the critics. When I first came to the notion, which I 
never saw expressed elsewhere, though I have no doubt it 
had all been thought out before, of a succession of ex¬ 
tinction of species, and creation of new ones, going on 
perpetually now, and through an indefinite period of the 
past, and to continue for ages to come, all id accommo¬ 
dation to the changes which must continue in the inani¬ 
mate- and habitable earth, the idea struck me as the 
grandett which I had ever conceived, so far as regards 
Uie attributes of the Presiding Mind. For one can in 
imagination summon before us a small part at least of 
the circumstances that must be contemplated and fore* 
known, before it can be decided what powers and quali¬ 
ties a new species must have in order to enable it to 
5 ”"?* *jPven time, and to play Its part in due rela¬ 
tion to all other beings destined to coexist with it, before 


speculation and ignorance of scientific facts which charac¬ 
terised the earlier editions of the “ Vestiges of Creation ” 
had in all likelihood not a little to do with this revulsion 
of thought, while the powerful influence of the leaders of 
biological thought, Edward (Forbes and Louis Agassiz, 
always exercised in support of the idea of the permanency 
of species, doubtless had no little weight with Lyell, as it 
had with nearly all his contemporaries. How readily 
Lyell welcomed and embraced the views of Darwin as 
soon as they were published we ail know, for he could not 
fail to see that by incorporation of the theory of natural 
selection into his work he was for the first time able to 
make it complete and consistent with itself. It is inte¬ 
resting to read in the volume before us the impressions 
made upon him by the first reading of the “ Origin of 
Specif " in 1859. 

“ My dear Darwin,—I have just finished your volume, 
and right glad I am that I did my best with Hooker to 
persuade you to publish it without waiting for a time, 
which probably could never have arrived, though you 
lived to the age of a hundred, when you bad prepared 
all your facts on which you ground so many grand 
generalisations. 

“It is a splendid case of close reasoning and long- 
sustained argument throughout so many pages, the con¬ 
densation immense, too great perhaps for the uninitiated, 
but an effective and important preliminary, statement, 
which will admit, even before your detailed proofs 
appear, of some occasional useful exemplifications, such 
as your pigeons and cirrlpedes, of which you make such 
, excellent use. 
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“ I mean that when, <x$ I fully expect, a new edition is 
soon called for, you may here and there insert an actual 
case, to relieve the vast number of abstract propositions. 
So far as I am concerned, I am so well prepared to take 
>our statements of facts for granted, that I do not think 
the pihes justificatives when published will make much 
difference, and 1 have long seen most clearly that if any 
concession is made, all that)on claim in your concluding 
■pages will follow. 

“ It is this which has made me so long hesitate, always 
feeling that the case of Man and his Races and of other 
animals, and that of plants, is one and the same, and 
th.it if a vera causa be admitted for one instant, of a 
purely unknown and imaginary one, such as the woid 
‘creation,’ all the consequences must follow” (vol. H. 
P 325 - 

After the first publication of the “Principles” between 
the years 1830 and 1833, a great part of Lyell’s time and 
thought was given up to revising, enlarging, and re-writing 
portions of his book during the twelve editions through 
which it passed. Although many valuable coi rections were 
made in the original work, Us scope and arguments being 
extended, and the whole fortified with a great wealth of 
new illustrations, it may well be doubted whether this 
continual rc-editing of the book was not attended with 
some loss in the symmetry of its arrangement and its 
hterar> r excellence. In a work relating to such a rapidly- 
advancing science as geology, this result, much as it is to 
be regretted, could scarcely be avoided; but many disciples 
of Lyell, while they refer to the last edition as a store¬ 
house of facts, will delight to renew their acquaintance 
with an old favourite by reading once more the easily 
flowing periods of the first edition. 

We have dwelt at such length upon Lycll’s relations 
to his great work, as illustrated in the interesting volumes 
before us, that we must defer to a second notice some of 
the other interesting topics which are suggested by their 
perusal. John W. Judd 


ORGANIC CHEMISTRY 
Adolph StreckeFs Short Text-book of Organic Chemistry, 
By Dr Johannes Wislicenus, Professor of Chemistry 
in the University of Wurzburg. Translated and edited 
by W. R. Hodgkinson and A. J. Greenaway. 8vo, 
(London: Kegan Paul, Trench and Co., 1881.) 

HE new edition of Strecker’s text-book by Prof. 
Wislicenus, published in 1874, is well known as 
giving a concise and comprehensive view of the state of 
organic chemistry at the time of its publication, and some 
useful additions, relating to recent discoveries, have been 
made by the English translators. 

The classification of organic compounds in this, as in 
all recent works on organic chemistry, is based upon the 
hydrocarbons. All organic compounds of known consti¬ 
tution are divided into the two great groups Fatty and 
Aromatic, and In each of these the saturated hydro* 
carbons—paraffins in the first, benzene and its homo- 
logues in the second,—are first described; next their 
mono-substitution derivative*: alcohols, ethers, amines, 
phosphines, &c. j then in succession the di-, tri-, tetra-, 
&c., derivatives. With regard to this matter Prof. 
Wufacenas says in his preface; "The most systematic 
arrangement would he found to the number of carbon- 
atoms in direct union. In each such group of equal 


carbon contents the paraffin would come first, next those 
derivatives in which only a single hydrogen-atom had 
been replaced, these being arranged according to the 
valency of the substituting element. Then would follow 
the di-substitution products. . . Next the tri-substitoted 
paraffins. . . . This order of arrangement is very valu¬ 
able for the study of organic chemistry, more so however 
for those moderately acquainted with the subject than for 
beginners. For the latter I think we cannot dispense 
with the study of homologous series, especially in the 
early part of a text-book. In this way alone can the 
clear differentiation of the various categories be made 
evident, depending, as they do, not so much on the accu¬ 
mulation of carbon-atoms, as on the nature and amount 
of the other elements in union.” It is worth while to 
compare these remarks with those made by Roscoe and 
Schorlemmer in then lately-published “Treatise on 
Organic Chemistry,” at p. 129 of which we read:— 
“Perhaps the most systematic mode of arrangement 
would be to commence each group (fatty and aromatic) 
with a discussion of the hydrocarbons, and then to follow 
on with a description of the series of substances obtained 
by the’replacement of one, two, three, or more of the 
constituent atoms of hydrogen. Such a mode of classifi¬ 
cation, however, labours under the disadvantage that 
compounds which stand as a rule closely together, as, for 
example, the alcohols CnH 2u+a O and the acids C n H| a O J , 
are thus found widely separated, whilst other groups pos¬ 
sessing but little analogy are brought into proximity. 
Hence it is desirable, alike for the sake of perspicuity as 
for the purpose of showing the genetic relationships 
between different bodies, to depart in many cases from 
such a systematic treatment, and arrange the compounds 
according as they are derived one from the other.” It’ 
will be seen from these quotations that each author re¬ 
gards the arrangement adopted by the other as the most 
systematic, but prefers his own as best adapted to the 
xequirements of the student 

The additions made to the work under consideration 
by the English editors belong chiefly to the aromatic 
group, but no mention is made of the recent investiga¬ 
tions of Nevile and Winther, published last year in the 
Journal of the Chemical Society, on the Bromotoluenes, 
which are especially interesting on account of the light 
which they throw on the influence exerted by the groups 
or radicles which have replaced certain hydrogen-atoms 
m a benzene nucleus, on the position taken up by other 
radicles which take the place of the remaining atoms 
of hydrogen. In the series of paraffins there is an antis- 
sion of the normal Heptane, lately discovered by Dr. 
Thorpe in the turpentine of Firms Sabinimaj md 
amongst the nitroparaffins no notice is taken at the 
Nitrolic acids and Pseudonitroles. Under the organic 
compounds of boron we miss Dr. Frankiand’s Ammottio* 
boric methide, (CHj),B-NH, and Diboric ethopeotetbyl- 
ate, (C J H fi O)jB"B(C l H 4 XOC t H 4 )j f in which boron figutis 
as a pentad; and under guanidine there is no aceetmH at 
the Guanamines, Cb+jH^+jN* a series of basql disco¬ 
vered by Nencki in 1874 and 1876, and formed by the 
action of heat on the guanidine salts of the fatty ncida. 

The translate* tend* well, and, with the eeceptian.fi 
a few instances of somewhat too close tetitatten of (S f f lMh 
forms, Is expressed in good idiomatic English. 
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are, however, certain irregularities of nomenclature which 
it may be worth while to notice, partly with the view to 
correction in future editions, partly because the greater 
number of them are not peculiar to this work, but are of 
very frequent occurrence in our chemical literature. 

On p. 91 we read: “ Carbon monoxide is the common 
radical of the carbonic acid derivatives, and as such is 
termed ‘carboxyl’*} on the next page the compound 
CONH is called “carboxylimidc”; and on p. 98 wc 
read, “corresponding to carbonyl is the radical CS, thio- 
carbo#yl” Here (and in the original) there is surely an 
inconsistency; if CS is thTocarbonyl, CO should certainly 
be called carbonyl; and such in fact is the name hitherto 
given to it by all writers, whereas carboxyl always denotes 
the group COOH. By a similar inconsistency the term 
Ethyl-carbonic acid is used on p. 353 as a synonym of 
propionic acid. Now most readers would probably 
understand by this term thU compound CO(OC a H 5 )(OH), 

*’.A carbonic acid having one of its hydrogen-atoms re¬ 
placed by ethyl—an acid of which several salts arc 
known—whereas propionic acid is C 2 H 5 .COOlI, and its 
proper synonym is ethyl-carboxylic acid. The mistake 
here made arises from a too close imitation in sound 
of the German term “ Carbonsaure,” which, with the 
prefixes mono-, di-, tri-, was introduced by Kolbe to 
denote the number of carboxyl-groups, OOH, contained 
in an organic acid. In many instances however this term 
is correctly rendered; thus on pp. 557 and 561 we find 
the acids C fl H 4 (COOH) 8 spoken of as benscnc-dicarboxylic 
acids, though further on (p. 653) the same acids are 
called phenylette-dicarbonic acids. It seems indeed as 
if the two terminations were used indiscriminately. 

Another irregularity of frequent occurrence in English 
nomenclature is the indiscriminate use of the termina¬ 
tions in and ine. Dr. Hofmann suggested some years ago 
that ine should be used exclusively for organic bases, and 
in for neutral bodies, such as glucosides, bitter principles, 
proteids. Sec. This rule has been followed by some 
authors, and the writer of this review has taken some 
pains to recommend its general adoption; but the two 
terminations are still, by many writers, used without discri¬ 
mination. As examples of this in the volume under con¬ 
sideration maybe cited, on the one hand, gelatine, choleste- 
rine, and on the other, chomlrin, albumin, fibrin, dyslysin, 
Stc. Now the use of special terminations for each group 
of compounds is very much to be desired; it is by no 
means an innovation, but, on the contrary, is as old as our 
systematic nomenclature itself; witness the well-known 
rule that the names of acids shall end in ic and ous, and 
those of the corresponding salts in ate and He. To 
extend this regularity of termination to the names of all 
classes of compounds, especially in organic chemistry, is 
a main object of the rules lately issued by the Council of 
the Chemical Society to the Abstractors for that Society’s 
journal, and its general adoption would certainly lead to 
a, great improvement in our nomenclature in point of 
regularity. 

The habit* already noticed of too closely imitating 
foreign forms sometimes leads to awkwardness of ex- 
preseio* in translating, as on p. 103, where it is said 
that “the paraffins, bum easily when heated in an oxygen- 
containing atmosphere” (inMiner sautrstpffhalienden At- 
mspMrt ); now it would have been quite as easy, and 


more in accordance with English usage, to say “in an 
atmosphere containing oxygen.” Similar remarks may 
be made respecting the expression “carbon-free radical,*' 
which occurs on p. 565. It is worth some trouble to 
keep our language pure, and there is no more fruitful 
source of corruption in a language than the careless 
imitation of foreign words and idioms. And here 
I cannot avoid entering a protest against the use, in 
English speaking and writing, of the French words mitre, 
decimetre, Sec., instead of their English equivalents, 
meter, decimeter, &c Meter is a true English word, 
and is used both singly and in combination, as in the 
words barometer, thermometer, gasometer, See., and 
there is therefore not the slightest occasion for inter 
larding our sentences w ith the French forms in question. 

The translation affords also some instances of a very 
common error, viz. a confusion between the terms sub¬ 
stitution and replacement. These words are indeed 
commonly regarded as synonymous, whereas they are 
really correlative, and the relation between them is 
this : When A comes in and R goes out, A is substituted 
for B, and B is replaced, or displaced, by A. The com¬ 
mon error is to say “ substituted,” where the proper term 
would be “ replaced.''’ Examples both of the correct and 
incorrect use of these words may be found on pp. too 
and tor, c.g. “ The hydrogen-atoms of the paraffins can 
be replaced .... by the halogen-atoms,” Sec.: this is 
correct; but a little lower down we find, “By substitution 
of only a single hydrogen-atom . , , .'*; it should be by 
replacement. The same mistake occurs on the last line 
of p. 100; on the other hand the word “ replaced ” is cor¬ 
rectly used in several places on p. 102. It would seem, 
therefore, that the translators regard the two words in 
question as synonymous. 

Next with regard to notation : Many of the graphic 
formula; throughout the volume are unnecessarily drawn 
out into long vertical columns, where they might with 
equal clearness have been printed horizontally ; in one 
instance indeed seven formulae fill up a whole page. In 
this, however, the English editors have simply followed 
the practice of the original work ; but this was printed in 
1874, and since that time it has been found that chemical 
formulae may for the most part be printed much more 
concisely without any sacrifice of clearness. The formula 
of arsenic trichlorodimcthide, for example, which is printed 


,C 1 I 3 

/>CH 3 

in the form As^Cl , might perhaps have been con- 

\ci 


denied into (CH^AsCla, without doing any great 
violence to the views of the author. 

A more important matter, however, relating to notation 
is the habitual omission-sanctioned indeed by prevailing 
usage—of brackets in formulae, where they ought to be 
inserted, It is of course unnecessary to insist upon the 
difference between 2 a-\-b and i(a -f b), with which every 
schoolboy becomes familiar at a very early stage of his 
mathematical studies; but unfortunately it has lately be¬ 
come the fashion to ignore this difference in chemical 
formulae, and to represent, for example, two molecules 
of alcohol by aC,H 4 .OH instead of the proper form, 
2(C a H 4 . OH). Now the neglect of this difference is of 
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quite recent introduction'; for in chemical books of older 
date it was always observed, in proof of which see 
Gmelin's “ Ilandbuch der Chemie " throughout, Gmelin 
indeed, in the first volume of his great work (4te Auflage, 
1843, P- 6i| and English Edition, i. 61) lays down the law 
of the case as follows:—“ A number placed before several 
symbols multiplies them all, as far as the next + sign or 
comma; or if it stands before a bracket, it multiplies all 
the symbols and numbers included within the brackets." 
This rule is consistently followed all through the " Hand- 
buch,” and, so far as 1 know, in most contemporary 
chemical writings; but lately it has fallen into disuse, and 
a numeral placed before a set of unbracketted symbols is 
supposed to multiply them all, whether separated by addi¬ 
tion-signs (+ ,.) or not. Now this last practice would 
be all very well if consistently followed out; but unfortu¬ 
nately it is not, and hence confusion arises. For example, 
the formula 2 S 0 3 ,H 3 0 is used, sometimes to signify 
S 3 0 7 H 3 , that is to say, one molecule of pyrosulphuric 
acid, while at other times it is employed to denote 
S 3 H g 0 4 or 2SO4H2, i.e. two molecules of sulphuric acid, 
which latter, according to earlier usage, would have been 
represented by 2 (S 0 3 , H s O). Again, in the formulae of 
basic salts we find such expressions as 3Fe 2 0 3 , S 0 3 , and 
2 Fe 3 0 3 , 3 S 0 a , &c., in which the co-efficient 3 or 2 is 
understood to multiply only the Fe./) a , without affecting 
the SO s ; these formulae being in fact identical with 
S 0 3 , 3Fe 3 03 and 3SO s ,2Fc 3 0 3 respectively. Now it is 
easy to see that this varying practice in the use or omis¬ 
sion of brackets must lead to confusion, and it is much to 
be desired that the rule which formerly prevailed should 
be restored to use. 

In conclusion, I hope it will be understood that the 
preceding criticisms are offered solely with the view of 
promoting uniformity in our nomenclature and notation, 
and by no means in disparagement of the volume under 
review, which is in every way a useful and valuable 
addition to English chemical literature. H. Waits 


OUR BOOK SHELF 

Inorganic Chemistry, Theoretical and Practical. An 
Elementary Text-Book. By William Jago, F.C.S., &c. 
(London: Longmans, Green, and Co., 1881.) 

Practical Chemistry, Adapted to the First Stage of the 
Revised Syllabus of the Science and Art Department. 
By J. Howard, F.C.S., &c. (London and Glasgow; 
William Collins, Sons, and Co,, Limited, 1881.) 

The first-mtmed of these books is a really good text-book 
for laboratory use; the experiments are clearly described; 
most useful “laboratory hints" are given ; conclusions 
are carefully drawn from the experimental data obtained. 
The methods for proving the definition of boiling point, 
for illustrating the manufacture of sulphuric acid, and for 
confirming Quantitatively the equation KC 10 3 «■ 0 8 + KC 1 , 
are especially to be praised. The student who works 
through this book will have laid a good foundation on 
which he may afterwards build; only let hyn skip those 
parts which deal with "chemical philosophy.” Why 
should he begin his chemical career by learning that 
" combining weight ” is synonymous with " atomic 
weight" (p. 31)? Why should he trouble himself with 
committing to memory the “ atomicity ” of the most im¬ 
portant elements as given on p. 97 of this book ? Why 
should he draw from the statement of Avogadro's law 
the erroneous conclusion that “ the molecules of all gases 


are of the same size"? Why should he deceive him* 


self by fancying that the formula 


o> <0 


(p* 143) 


gives him accurate and well-grounded information regard¬ 
ing the molecule of nitrous oxide ? No good reason can 
be given for doing any of these things, therefore let the 
student use this book as a laboratory guide only, and he 
will doubtless find it a trustworthy guide. 

Could Mr. Howard’s chemical philosophy be separated 
from his directions for conducting experiments, his book 
might also be recommended to the student of practical 
chemistry. 

Although this book deals with laboratory experiments, 
one is much tempted to think that the author does 
not really regard chemistry as an experimental science. 
He deals with the general principles of chemical science 
too much from a literary point of view. An instance of 
this method is found in the preface, where we are told that 
"in former editions . . . the notation of Dr. Frankland 
was alone used. . . . In the present edition, however, it 
has been thought advisable to give, in addition, the nota¬ 
tion and formula* used by Professors Roscoe, William¬ 
son, Thorpe, and others.” This sentence is decidedly 
humorous; it connects so closely phenomena whicn 
appear to the student of chemistry to have but little in 
common. 

Authoritative statements from the text-books exert a 
great influence on the author of this book; witness a 
sentence on p. 62 : “A molecule must have all its bonds 
engaged, that is, it cannot combine with any substance 
without altering the arrangement of the atoms. Hence, 
there must always be an even number of bonds in the 
molecule of any element or in any compound.” Nitric 
oxide is of course formulated as N 3 0 ? ; no hint is given 
that the molecular formula of this gas is NO. 

The first few pages contain many excellent examples 
of the misuse of that much misused word “force.” 


LETTERS TO THE EDITOR 
[ The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return, 
or to correspond with the miters of, rejected manuscripts. 
No notice is taken of anonymous communications. 

[ The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is to great 
that it is impossible otherwise to ensure the appearance even 
of communications containing interesting and ncvel farts,] 

Primitive Traditions as to the Pleiades 
Mr. Justice II aliburton’s letter of December 1 (vol. xxr. 
p. too) will have been read by many as calling attention to a 
curiou» subject. As it refers especially to me, and indeed arises 
cut of my remark on the story of the "Lost Pleiad” in 
Dawson’s "Au-lralian Aborigines" {Nature, vol. xxlv. p. 
530), I now- write a few lines in reply. But it will not be 

K -ible to di cuss properly Mr. Ilaliburton’s ideas as to the 
iales till he publishes them in full, with the evidence on 
which he grounds them. It must not be supposed that the sub¬ 
ject has been unnoticed till now by anthropologists. That the 
Pleiades are an important constellation, by which seasons and 
years are regulated among tribes in distant parts of the world, 
that they are tometime* worshipped, and often festivals are held 
in connection with their rising, that their peculiar grouping has 
suggested such names as the "dancers,” or "hen and chickens," 
and that numbers of myths have been made about them'—all 
this has long been on recorj, though In a scattered way, and at 
any rate it is well known to students. Mr. Haliburton's letter 
shows that he has new Information to add to the previous stock, 
and furthermore that h6 has formed a theory that the Pleiad 
beliefs go back to a marvellously remote period in the history 
of man, when these stare were, as be says, the "central sun” of 
the religions, calendars, myths traditions, and symbolism of early 
ages. If the astronomical evidence is to support so vast a structure 
as this, it need hardly be said that it must go far beyond what Mr. 
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Htliburton mentions in bis letter. But when his contemplated 
.book is published, he may be sure of his facts being appreciated 
and his theories fairly dealt with. Though, as I have just said, 
this cannot be done here, I may be allowed one suggestion. 
Mr. Haliburton is good enough to speak of me as being a 
cautious person. May I in that capacity express a hope that 
verbal coincidences, when not close enough really to prove con¬ 
nection, may be kept out of an argument which ought to go on 
a more solid footing. Why should the name of the star Alkyont 
have anything to do with the name of Alkinoos, king of Corfu? 
They look indeed rafter more alike in Mr. llaliburton’s letter, 
where the latter name is misspelt with a y, but doubtless this is 
a slip of the writer or printer. 

A word about my remarks on the Plciades-myth which has 
led to this correspondence. The question is only a small one, 
belonging to comparative mythology, whether a particular 
Australian tale about the Pleiades, one of a dozen such known 
in that quarter of the world, is a genuine native myth or a 
spoilt very ion of a story borrowed from the white men, I 
doubted its being genuine, because it says that the lost one of the 
seven was the queen or chiefcss. This is hardly according to 
nature, for we should expect the star supposed to have gone 
away to be one of (he insignificant ores of the group, not such a 
bright one as a story teller would call the queen. Of the many 
Englishmen who have heard of the “ Lost Pleiad ” it is curious how 
few know the probable explanation of the classic tale, as a nature- 
myth derived from the difficulty of making out more than six stars 
with the naked eye. It has been suggested by some that there 
may have been a loss of brilliancy in one of the smaller stars of 
the group since ancient times. If any of your astronomical 
readers think there is anything whatever in this supposition, it 
would be interesting to bave their judgment on it. 

Edward 13. Tylor 


Fumifugium 

In justice to Evelyn it cught, I think, to be made known that 
Mr. Shaw Lefevre wav entirely wrong in stating at the opening 
ceremony of the Smoke Abatement Exhibition that “Evelyn 
proposed as a remedy for the smoke of which he complained, 
that the use of coal should be prohibited in the City and neigh¬ 
bourhood of London.” “ Fumifugium ” (which was printed in 
l66t, and not in 1644) is of course extremely rare, and even the 
editor of the reprint which was issued in 1772, and is no* rare, 
calls the originil “this very scarce tract,” so that the way in 
which the blunder in question lias been repeated, L j erhaps not 
to be wondered at. 

At a matter of fact Evelyn only mentions the idea of ‘up- 
planting coal by wood to call it “ madnesse,” nnd he then goes 
on to say s “ But the Reoudy, which I would propose has nothing 
in it of this difficulty, requiring only the Removal of such Tiadcs 
at are manifest Nuisances to the City, which I would have placed 
at further distances, especially such as in their Works and Four- 
naces use great quantities of Sea-Coale, the sole and only cause of 
those prodigious Clouds of Smoake which so university and so 
fatally infest the Aer, and would in no.city of Europe be per¬ 
mitted, where men had either respect to Health or Ornament," 
thus recognising the two points of view so well repretented by 
the cooperation of the National Health and Kyrle Societies. 
“I propose, therefore," he continues, “that by an Act of this 
present Parliament , this infernal Nuisance be reformed: tn- 
joyning that all those Wotks be removed five or six miles 
distant from London, below the Rivsr of Thames, &c., &c.” 
Although this has been done to a considerable extent, we may, 
00 ? fogB 7 d *y* a l iee Evelyn when he says that 
V the City of London resembles the face rather of Mount sEtna, 
the Court 0/Vulcan, Strombcli, or the suburbs of Hell, thsn an 
assembly of rational creatures and the imperial seat of our 
incomparable Monarch” VV\ II. Corfirld 


Jamaica Petrel 

This bird, known locally as the “ Blue Mountain Duck ” 0 
Booby Duck,” appears in a carefully compiled list of tb 
® f . Jamaica, by Prof. A. Newton and bis brother, th 
JJ®?- Nawt ®y. Colonial Secretary of Jamaica, publish** 
tothe "Jamaica Handbook, 1881, p. 117, as follows >-“Pro 
/amatcenns, Bancroft, Jamaica Petrel 
Proeetlaria jamakmsis, Bancroft, Zook JourltS, p. St" Bln 
a Luclr, Got at, “ Birds of Jamaica,” p. 437 (Hill) 


Pterodroma caribbtra, Carte, P.Z.S. 1866, p. 93, PI. x." During 
certain seasons of the year it if remarkable that this sea-bird 
should be found in holes under trees^and in burrows on the Cin¬ 
chona plantations and in the unfrequented woods of the Blue 
Mountain range, at elevations from 6coo feet to 7000feet. The 
natural inference was that the birds make their nests on there 
ulaces. But, although careful search has been made during the 
la-'t two years, and a reward offered for nests eggs or any signs 
of nidification, nothing whatever has been found in that direc¬ 
tion. It is therefore very probable that the birds use these holes 
and burrows simply as resting-places during the day, from 
whence they sally forth at night to thvir fteding-groundB at sea. 
The latter is distant only, as the crow flies, about twelve or four¬ 
teen miles. 1 he birds arc found in their burrows “chiefly during 
the months <f November, December, January, and March. 
Sometimes two lie in one hole, and dog* easily find them ; but 
it has been noticed that the birds are always full grown, and 
with no apparent nest. I have been led to send you these 
remarks in the hope that posribly some of your readers with a 
wider knowledge of the habits of petrels might be able to give 
some clue as to the locality and general character of their 
nesting-places. D. Morris 

Botanical Department, Jamaica, November 14 


Biology In Schools 

Many eminent biologists seem to think that there are insuper¬ 
able difficulties in the way of sound biological instiuction in 

E blic fchoob. Possibly my experience in this connection may 
of interest. I began to teach biology some ten years ago. 
Two years' experience -atisfied me “that the power of repeating 
a classification of animals with all the appropriate definitions 
has any thing to do with genuine knowledge is one of the com¬ 
monest and most mi*chievous delusions of both students and 
their examiners." For the third year I prepared a series of 
laboratory notes sufficient for the dissection of a few plants and 
animals. Since the publication of Huxley and Martin’s admir¬ 
able text-book of biology we have used that as a laboratory 
guide. Through the hbeialily of the School Board we are pro¬ 
vided with eight of Beck’s students’ microscopes. We begin 
with the study of the torula; we then take in succession the 
following organisms:—Protococcus, amoeba, bacteria, mould, 
stone-wort, ferns, flowering plants, infusorian fresh-water polyp, 
clam lobster, and frog. We devote to laboratory work one hour 
daily for seven month*.. At the end of the course come morpho¬ 
logical and physiological generalisations. Our classes number 
about eighty, and are divided into working sections of sixteen 
each. The average age of the students is sixteen years, rather more 
than half of them being girls. I have found the students eager 
and enthusiastic, and a large majority of them regret the untimely 
end of their study of biology. To enter college a lad needs 
between four and five years’ work in 1 atin, and, if a scientific 
student, about five weeks in botany. Most of our high schools 
accept this estimate of tbc value of a scientific training, and 
only do the little that is necessary for the pass examina'ion. 

Geo. W. Peckham 

Biological Laboratory, Milwaukee High School, 

Milwaukee, Wisconsin 


A Natural Ant Trap 

Last June I was staying at Humiui, in the I.ierdal Valley, 
Norway, and observed on the almost preci] itous sides of the 
valley lacing the south, immediately behind the station-house, a 
considerable number of the red German catchfly (Lychnis vis- 
caria ). The plants were growing luxuriantly at an altitude of some 
IOOO feet above the bed of the river, and were just then showing 
a gorgeous array of blossom*. On plucking some of the flowers 
I became aware of a most unpleasant stickiness around the 
stems j In some instances the glutinous secretion being powerful 
enough to support the whole weight of the stem when I inverted 
and opened my band. Thereupon I carefully examined more 
than a Hundred plants, and was somewhat surprised at finding, 
on quite 95 per cent., either the dead bodies of a large species 
of ant. or individuals in all stages of dying. Some flowering 
stems hid only one dead or dying ant upon each; others had 
two; others three; whilst others again had as many as seven or 

K eight. Some ants had, as it were, simply lain down in the 
tinous matter and succumbed without further struggling, 
e heads of others,, firmly imbedded in the treacherous stuff, 
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with the rest of the body stiffened and mspcnded in mid-air, 
testified to violent and prolonged resistance. Some ants again 
had the body arched up, as if to avoid contact with the stem, 
and the legs only were fatally caught 

As is well known, the glutinous or sticky tracts lie around the 
stem directly beneath the nodes, and are about half an inch or 
more in depth. These glutinous zones are absent from the 
nodes, which are lower down on the stalk. But a darkening of 
the colour, just similar to what one sees below the sticky nodes, 

S eats the probability of these non- sticky nodes having been 
y at some former time. 

I can find no reference in the ordinary books to the fact that 
ants visit, and die upon, this plant. In Smith's “English 
Botany,” [800, however, occurs the following remarkable 
account of Lychnis viscaria :—“Stem straight, about a foot 
high, simple, angular, leafy, dark brown, and clammy under 
each joint, by which insects are plentifully caught, as in several 
-other plants of the pink or campion tribe, for what purpose no 
one has yet ascertained ; probably their decaying bodies form an 
air which is salutary to vegetable life.” As I do not quite 
understand the author’s meaning in the latter part of his remarks 
1 naturally foibear criticising the statement, and mention it hete 
merely to show the opinion of a botanist on the subject eighty- 
one years ago. 

On each flowering stem there are from two to four sticky 
nodes. I found that the majoiity of the deaths hml occurred in 
the first zone of stickiness j fewer in the second, and still fewer 
at the higher nodes. Those ants theiefore which gained the 
summit of their ambition would be pre-eminently strong and 
lusty, for to have arrived at the lop of the plant among the 
flowers, they must have waded through morasses, each of which 
was sufficient to cause the death of many of their comrades. I 
found very few ants at the summit of the flowering stalks, and 
those that I did find there alive showed, from their want of 
vigour and restlo-sncss, that they had been severely tried by the 
ordeals through which they had passed. The plant was growing 
in very rocky soil, each sjecimcn quite isolated from any sur¬ 
rounding vegetation ; so that I am satisfied that no ants, on the 
plants I examined, could have gained the summits by adven¬ 
titious aids. 

Time and the want of proper apparatus prevented my making 
some experiments I wished to have tried, and as I do not know 
when again I shall be able to pursue this most interesting inves- 
tigation, your kind insertion of this may perhaps induce some of 
your readers to pursue the subject further. These are amongst the 
questions which have occurred to me:—(t) Is there any attrac¬ 
tion in the glutinous secretion, or docs the attraction he in the 
flowers ? I saw no ant-hills or nc-ts anywhere in the neighbour¬ 
hood of the flowers, and my impression at the time was that the 
ants had come a long distance. I scrutinisingly examined the 
ground, and, to my astonishment, found that almost the only 
ants on the spot were upon the plants. (2) 1 Tow i> it, if these 
btioky zones are simply to prevent ants and oilier small walking 
animals from getting to the flowers, that they do not occur at 
the lower part of the stem as well as higher up? (3) What 
injury, if any, do ants cause to this plant ? (4) Is it likely that 
the plant derives direct benefit from the deaths that take place 
upon it ? Is there, in short, any digestive action in the glutinous 
secretion, and any absorptive power in those portions of the 
stem where it is found? 

I brought home some specimens showing the dead bodies of 
ants stuck to the flower stalks, and these were exhibited at the last 
meeting of the Linnean Society. I shall be happy to show them 
to any who are interested in the subject. J. Harris Stone 
11, Sheffield Gardens, Kensington, December 2 


Solar, Gat-Flame, and Electric-Light Spectra 
In answer to Mr. J. Hopkins Walters’ inquiry contained in 
Nature, voL xxv. p. 103, the spectroscope declares that all 
these three spectra have for their base a continuous strip or band 
of light; In the case of gas-flame (the bright part) crossed by 
the sodium lines only; in that of the sun by the well-known 
Frautuhofer dark lines; and of the electric (are) light by the 
bright lines of carbon. The illuminating power of eadi of these 
sources of light Uthus shown to be due to the incandescence of 
their several solid and gaseous constituents, concerning which a 
volume might be written. The relative effect of the coil's bright 
•olden glare, the gas-flame's duller yellow tint, and the electric- 
ltt’Vs moon-like whiteness, on the optic nerve; have not, as for 


as I am aware, been yet made the subject of special research. 
Popular opinion assigns injurious results to the whiter light. 
Mr. .Walters will find in “Photographed Spectra,” on PL xv., 
Fig. 4, and the extra plate, the solar spectrum, and on PI. v., 
Figs. 3 and 4, the spectrum of the electric arc between carbon 
points specially prepared to insure purity. In Dr. Marshall 
Watt's “Index of Spectra "the spectrum of the blue base of 
candle-flame is represented by the graphical diagram and de¬ 
scription, Carbon I. The illuminating portion of a gas-flame 
presents in the spectroscope the appearance of a dull sun spectrum 
without the dark lines. J. Rand Catron 

Guildow n, December 3 

Tele-dynamics and the Accumulation of Energy—their 
Application to the Channel Tunnel 
A remarkable opportunity is now presented to electrical and 
mechanical engineers of applying to eminent practical service 
the recent discoveries and advances made in relation to the 
accumulation and transmission of energy in the form of elec¬ 
tricity. I allude to the construction and working of the Channel 
Tunnel Railway. Of course the direct application of stcam- 
pow er to the work of boring is out of the question. The power 
employed in boring Mont Cenis and St. Gothard was trans¬ 
mitted by compressed air through metal tabes, but this is a very 
costly, wasteful, and in some respects inconvenient process; and 
this cost and waste increases in a very high ratio to the distance 
of transmission. Since those works were executed an immense 
advance has been made in the practice of transmitting energy by 
electric current, ami particularly in storing that energy; and I 
predict that if the tunnel is ever completed (which I do not 
doubt) it will be by means of electrical agency. An eminent 
civil engineer, who hail invented a boring-machine which 
he considered of great promise for that work, told me 
more than a year ago that Dr. Siemens assured him that he 
would undertake to transmit 50 j>cr cent, of the initial power by 
electric current half way through the tunnel; and by this time 
he would most probably give a much larger percentage. An 
eminent French authority promises from sixteen to twenty 
horsc-poiver by a single current over a distance of from ten to 
fifty kilometres. If these statements nte founded on fact your 
readers will at once realise the applicability and potency of the 
agent. Then there must of necessity be an immense quantity of 
material to be carried to and fro. The electrical railways of 
Berlin, Brussels, and Paris have left no question open as to the 
easiest and most economical means of propelling the trollies; 
and by using several conductors as many trolly trains in succes¬ 
sion could be run as there would be conductors. It would be 
premntnrc to discuss now the subject of working this railway, 
but it is certain that electricity will be the agent, mid there is 
very little doubt that the twenty miles of level tunnel way will 
be worked by energy generated and stored by the train itself in 
its descent from the land level to the tunnel level. An exami¬ 
nation of this question in detail would be incompatible with 
your space and purpose. I will simply say that a train of 
too tons descending a gradient of 1 in 100 for five miles 
would start with a potential force of nearly 60,000,000 foot 
pounds, a very small portion of which would be expended in 
useful work. I.et the surplus of this be applied not to destroy¬ 
ing the rails by brakes and conversion into useless beat, but by 
revolving generators and storing the product to be used in again 
turning the generators (now motors) for propelling the train. 1 
do not say that the train could be lifted Up the five miles at the 
other end by this stored energy j the engineers may be intrusted 
with that duty. E. Walker. 

Tottenham 


Johnston Lavis.— -Your paper w»nts beginning and title. 
Please send. 

Dante and the Southern Cross.— A correspondent 
inquires where Dante could have leaned about the Southern 
Cross, to which there is evident allusion in the first canto of the 
“ Purgatorio.” 


JAMAICA 

AF all the West Indian Colonies appertaining to the 
^ British Crown, that of the Island of Jamaica can 
claim to be the largest in area, the most numerous -in 
population, and the wealthiest in revenue. Within half a 
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century of being the oldest of the English possessions in 
the new world—Barbadoes was settled in 1605 ; Jamaica 
was capitulated in 1655—11 has, though with many vicissi¬ 
tudes, been the most successful, and it has always shown 
strong signs of a healthy life, in that it has recovered 
promptly and well from its periods of misfortune. The 
extreme length of this fertile island is about 144 miles, 
while its greatest width is 49, and its least width 21 miles. 
Its surface is extremely mountainous, attaining a maxi¬ 
mum in the Blue Mountain Peak of some 7360 feet. Of 
its superficial area of 4139 square miles only about 646 
are flat, consisting of marl, alluvium, and swamp j. it 
possesses numerous rivers and springs, and a fertile soil 
Its total of population in 1861 was 441,264; in 1871, 
506,154. 

A Handbook to Jamaica, compiled from official and 
other records, has lately been published at the Govern¬ 
ment printing establishment at Kingston. It has been 
most judiciously edited by two members of the Jamaica 
Civil Service, and forms a volume of 450 pages, which 
deserves to be known to all interested in our colonics. 
Passing over the first two parts of the volume, which 
contain matter of chiefly local interest, the third part 
contains a chronological history of the island, with an 
account of its various parishes, its mountain ranges, lakes, 
and rivers, and an excellent sketch of its mineral re¬ 
sources, from which it would appear that the natural 
resources of the island have not as yet been satisfactorily 
explored. The fourth part is devoted to the considera¬ 
tion of the meteorology and climate, and of the birds, 
fishes, and insects of the isle. 

Mr. Maxwell Hall is to be congratulated, that, after 
some opposition and under great difficulties, he has suc¬ 
ceeded in some measure in establishing a system of daily 
weather reports, which are sent daily to the local pre^s 
for publication. As the result of flic reduction of a series 
of observations on the rainfall in different stations, and 
extending over periods of from five to fifteen years, Mr. 
Hall.has been able to make out a certain systematic 
distribution of the rainfall over the island. It would thus 
appear that, while the May and October rains are every¬ 
where strongly marked, the northern part of the island 
has winter rains in November, December, and January, 
the southern part has summer rains in August and Sep¬ 
tember ; and it would appear from the tables given that 
each part is further divided by the amount of the rainfall. 
Thus the north-eastern has the greatest rain all*, the 
west central comes next; the northern division third, 
and the southern has the least annual rainfall. Some 
such distribution, Mr. Hall thinks, was also existing at 
the time Sir Hans Sloane wrote his “Natural History of 
Jamaica*' (about 200 years ago), and although he see* in 
the records of Sloane a change in the rainfall, yet he 
believes this to be not a constant change, such as might 
indicate a continually diminishing rainfall, but a variable 
change, probably systematic and periodic. On the ques¬ 
tion of the influence of forests on the rainfall, he decides 
that woods and forests are chiefly beneficial in reducing 
the range of temperature, and in maintaining the moisture 
of the ground, thereby preserving a constant supply of 
water for the springs and rivers. It may be noted that 
the central and uncultivated parts of Jamaica arc still 
densdy wooded, thereby aiding the constant river supply. 
Jamaica has two rainy and two dry seasons. The rainy 
seasons are in May and in October .lasting about two 
months, the intervening periods being dry. The climate 
roay generally be described as a sedative one. 

The Catalogue of the Birds of Jamaica is compiled by 
the well-known ornithologists Alfred and Edward Newton, 
the latter Cdlonial Secretary. Forty-three birds are enu¬ 
merated as presumably peculiar to the island, that is to 
not known to have been found elsewhere. The list 
•fw® nshes is large. The river chub {Labrax macro* 
nntm) is described as a "surpassingly^delicious fish." 


Though fish abound in the seas, and each district has a 
sea-frontage, yet the yearly importation of cured “fish 
stuffs" of different kinds amounts in value to 200,000/. a 
year. To help and remedy this state of things the 
Jamaica Institute has offered a series of prizes for pre¬ 
served fish. 

The fifth and sixth parts treat of the economic botany 
of the island. The Government Surveyor, in reporting 
on the timber supply, estimates that there are at present 
about 800,000 acres of timber-producing forest in the 
island; that out of this there might be cut each year— 
without permanent injury—400 feet to the acre, say 
320,000,000 as an annual supply; of this large amount 
only some 3,500,000 a year arc actually cut for building pur¬ 
poses. About 166,000/. worth of fine timber was exported 
in 1880, but a large quantity of lumber and shingles is Im¬ 
ported. This state of things Mr. Harrison accounts for 
by the difficulty of getting the timber out of the moun¬ 
tain fastnesses where it grows. He does not seem to 
agree with Mr. Hall on the subject of the change in the 
rainfall, for he declares that he has ascertained beyond 
doubt that forests exercise a great influence on It, that 
where the forests have been destroyed the rainfall has 
diminished, and he alludes to springs becoming dried np, 
and rivers that have ceased to flow. A very interesting list 
of some fifty of the woods of Jamaica,their qualities ana the 
uses they are generally put to, is appended to this report. 
The island would appear to be a paradise for the fern 
collector, over 450 species being enumerated. Within a 
radius of five miles, taking Morce’s Gap as a centre, over 
200 species are to be found. The orchids are not so 
numerous, only 135 being named. 

Of the main crops of the island, sugar still heads the 
list, the value of that exported in 1880 being 768,792/ 
The value of the coffee raised in the island in the same 
year is calculated at 381,595/ The coffee of the Blue 
Mountains is celebrated for its superiority, but a good 
marketable article is grown throughout the island. In a 
most valu ible report by Mr. Morris, the present Director 
of 1 'ublic Gardens strongly urges the propagation of the 
Liberian coffee, which was introduced in 1874. Fromthe 
fact that this coffee will grow on the plains, where the 
preliminary expenses in the acquisition and clearing of 
land are lower than on the hills, where labour, too, is 
cheaper and more abundant, and where the difficulties 
and expenses of labour would be avoided, Liberian coffee 
possesses advantages not only over the Arabian coffee, 
but over ahnojt any cultivation requiring the same capital 
and attention. Among the minor crops, that of the fruit 
crop is steadily and remarkably increasing in value, from 
10,000/ in 1834 to 51,000/ in 1880. Jamaica tobacco is 
finding its way into the market. In the German markets 
—considered the most important for leaf-tobacco—Ja¬ 
maica tobacco is well thought of, and in price ranks next 
to Havunna leaf, and since 1879 the consumption'of 
Jamaica cigars in England has spread in an extensive 
manner. The cocoanut export, from a value of 3,357/ in 
1870, has risen to 20,525/ in 1880. Ginger, pimento, and 
cacao are all successfully gtown. The introduction of 
-cinchona cultivation into Jamaica through a liberal supply 
of seeds sent in 1861 by Sir W. J. Hooker, promises to be 
a great success. For the year 1879-80 the quantity of 
bark shipped was 27,399 lbs,, which realised the net sum 
J of 5.146/ From an elaborate report by Mr. Morris we 
j talce the following:—The plantations are estimated to 
I cover nearly 400 acres 5 owing, however, to the practice 
, of wjde planting, the actual area occupied by regulariy- 
planted trees is probably only a half or this. The advan¬ 
tages of dose planting arc undoubted. The dimate of 
Jamaica would seem to be peculiarly well adapted for the 
successful cultivation of one or other of the various species 
of cinchona, at all elevations, from about 2500 feet to the 
Blue Mountain Peak itself. Thus Cinchona succirmtra 
flourishes in the parish of Manchester at an elevation of 
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3700 feet, with a rainfall of about 120 inches and a mean 
annual temperature of 70° Fahr. This is perhaps the 
lowest elevation for the more valuable cinchonas at the 
Government plantations; the same species flourishes 
at 5000 feet, with an annual rainfall of 136 inches 
and a mean annual temperature of 6o° F. The trees at 
this elevation do not seed freely, and it may be taken as 
the highest at which it would be advisable to cultivate 
the red bark in Jamaica. The range of cultivation for 
the valuable crown bark (Cinchona officinalis) is between 
4500 and 6300 feet of elevation. It may here be conve¬ 
nient to refer to the department—that of Public Gardens 
and Plantations—which was newly organised in 1879. 
This department has under its control the Botanic Gar¬ 
dens at Castleton and Bath, the Park at Kingston, the 
Cocoanut Plantation at Kingston Harbour, and the Hope 
and Cinchona Plantation. The staff* is directed by Mr. 
Daniel Morris, M.A., who had been assistant at the 
Ceylon Botanic Gardens. To an island dependent as 
Jamaica is for its prosperity on the produce of its soil, 
the importance of such a department is undoubted, and 
we trust that the new director will receive all due en¬ 
couragement in developing the botanical treasures of the 
place. 

The concluding parts of this most interesting hand¬ 
book are devoted to the political constitution and 
parochial boards of the island; to the details of the 
various departments and colleges; to the statistics of 
population, crime, &c.; to the laws of quarantine, &c.; 
together forming a most useful volume of reference. 
There seems little doubt that if the capabilities of 
Jamaica were better known, it would attract the attention 
of settlers. There are surely as great attractions in bark 
or coffee-growing as in wool-growing, and Jamaica is 
nearer to us than the Australian colonics, and, with due 
precautions, as healthy a climate to live in. 


OUR WINTER REFUGES-THE SOUTH OF 
ENGLAND' 

II. 

AS regards temperature and rainfall the South of 
England, from Dover to Portland, presents a 
unique and well-marked winter climate, quite distinct 
from that of any other tract of the British Islands. The 
tract in question embraces the comparatively narrow belt, 
varying in width from two to ten miles, stretching be¬ 
tween these two places and backed on the north by the 
sheltering range of the South Downs. 

The rainfall in the east of England, from the Humber 
to Ramsgate, varies in the average annual amounts from 
22 to 254 inches ; but on reaching Dover it rapidly rises 
to 30 inches, and from this point westward to Portland 
the rainfall varies only from 28 to 30 inches, the amounts 
differing within these narrow limits according to the flat¬ 
ness or boldness of the coast, and the character of the 
country in the immediate neighbourhood. To the west 
of Portland, along the coast, the rainfall rises consider¬ 
ably, and after passing Prawle Point, more rapidly to 44 
inches at Penzance. Farther, on striking inland from the 
coast towards and up the slopes of the Downs, the annual 
amounts increase to about 34 or 36 inches, on the high 
grounds separating the valley of the Thames from tne 
lands sloping south to the channel; and from this ridge 
northwards it gradually falls to about 25 inches round 
London. Thus the Downs, as regards the rainfall and 
the winds, have important bearings on the meteorology 
of the south of England. 

Eauallydecided are thetemperaturecharacteristics which 
mark off, climatically, these districts of England from each 
other. We may accept January aa fairly representing the 
temperature peculiarities of the winter months. In this 
month the mean temperature of the whole of the eastern 1 


slope of Great Britain, from Wick to Dover, varies only 
from about 37°*5 to 38° $, the temperature of the coasts 
being a little higher than that of the interior. But on 
arriving at Dover we encounter a January mean tempera¬ 
ture of 40°‘o, and from this point westward there is a 
steady increase, first slow as far as Worthing, where the 
mean is 40°*4, and then more rapid to Bournemouth, 
where the mean is 4» e, 2. On advancing inland upon the 
Downs, temperature falls much more rapidly than what 
is due to mere height, and this fall is continued in pro¬ 
ceeding northwards towards London, the mean of which 
is 2°‘5 and i°'5 lower than that of Bournemouth and 
Brighton respectively. West of Portland the increase of 
temperature is still more rapid, the mean being 42 c, 9 at 
Torquay, 44 0- 6 at Falmouth, and 46 0- 2 in the Scilly Isles, 
the last temperature being the mean of London in the 
beginning of April. 

Hence if the invalid requires a winter climate charac• 
terised by the combined qualities of mildness and dry¬ 
ness, such a climate must be sought for on the shores of 
the Channel from Dover to Portland. In the south-west 
a much higher temperature may be had, but the climate 
is there damper, and raw weather is of much more fre¬ 
quent occurrence ; and in the eastern counties the climate 
is as dry, or rather drier, but the temperature of the 
air is from 2° o to 3°'o colder. 

The south coast possesses another climatic advantage 
of no small importance. The prevailing winds in the 
south during the winter months are west-south-westerly, 
and thus the winds which blow over the Isle of Wight 
pass on in the direction of London. Now we have seen 
that in passing from the Isle of Wight to London the 
mean temperature gradually falls 3°‘o—the depression 
being due to the more rapid rate at which the land, as 
compared with the sea, is cooled down by terrestrial radi¬ 
ation. From this steady and continued lowering of the 
temperature of the south-westerly winds as they advance 
inland from the coast, it follows that haze and cloud are 
formed with greater frequency and of greater denseness aa 
the winds successively advance into the colder districts. 
Hence the skies of the south coast are clearer and 
brighter than in the valley of the Thames—a considera¬ 
tion of the highest climatic significance in the cure of 
many diseases. 

The generally light and porous character of the [soil 
and subsoil along the south coast is a strong recommen¬ 
dation in favour of the sanataria of that region ; because, 
as it affords a ready escape for the rain, the roads are 
quickly dry, and out-door exercise may be safely indulged 
in shortly after the rain has ceased. The generally bold 
character of the coast and sloping character of the sur¬ 
face is also advantageous as offering facilities for carrying 
out an effective system of drainage. 

We have referred to the Downs as affording more or 
less shelter to the south coast from northerly winds, and 
to the Undercliff as a protection toVentnor from north-east, 
north, north-west, and west winds (Nature, vol xxv. p. 
33). Indeed the chief source of the advantages possessed 
by one of these watering-piaces of the south over another 
is the degree of protection it holds out from the deleterious 
effects of the easterly and north-easterly winds, and in 
some degree also to its distance-from those parts of the 
Continent from which the east wind blows. Or the strictly 
local peculiarities which give one place a decided prefer¬ 
ence over another is the extent to which the district is 
planted with well-grown trees, by which the force of the 
winds, particularly east winds, is broken up and dissi¬ 
pated, In this respect the firs which have been planted 
m and around Bournemouth strongly recommend this 
sanatarium to the invalid, since, if fair overhead, he can 
almost always take outdoor exercise along the walks and 
promenades which are so completely sheltered by these 
evergreens. Bournemouth has the additional advantage 
of being to some extent protected from the full violence 
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of the south-west winds by the South Downs of Dorset¬ 
shire, and also, though in a less degree, from the east 
winds by the Isle of Wight. 

Since the averages here used are all for the twenty-four 
years ending with 1880 for the temperature, and for the 
twenty-one years ending with 1880 for the rainfall, the 
figures for these two chief elements of climate are strictly 
comparable throughout. The result is that all strong 
statements sometimes made in favour of local climato¬ 
logies, such as the rainfall of Ventnor being as small as 
that of London, entirely disappear. Such differences 
could easily be found by the results of different terms of 
years suited to the purpose, being selected for the par¬ 
ticular places whose climatologies are compared. AU 
such comparisons, however, are not merely worthless, 
they are misleading. 

It is, however, now indubitably shown that the south 
coast of England, from Dover to Portland, enjoys the 
best winter climate anywhere to be found in the British 
Islands as respects the two important qualities of mild¬ 
ness and dryness combined, and it is highly probable that 
the climate of the same tract has clearer, brighter skies, 
and consequently more sunshine, than elsewhere in these 
islands. In view of the results of Buchan and Mitchell's 
investigation into the weather and health of London 
{Nature, vol. xxiv. pp. 143 and 173) it is evident that 
it is to the South of England the invalid who suffers 
from bronchitis, pneumonia, or other throat diseases, 
must look for the climate best suited in the treatment of 
his case, and that it is to the same climate, owing to its 
clearer air, brighter skies, and more frequent sunshine, 
that those suffering from nervous and mental diseases 
should look as more likely to give them the relief they are 
in search of. 


TORNADOES, WHIRLWINDS, WATERSPOUTS, 
AND HAILSTORMS 
I. 

IITHILE identical with and resembling cyclones in not 
vv a few of their leading characteristics, tornadoes 
and whirlwinds are yet in several all-important respects 
widely and radically different. The largest tornadoes 
are of so small dimensions when compared with the 
smallest cyclones as to point to a difference so decided 
that admits of no shading of the one class of phenomena 
into the other. Again, cyclones occur at all hours of the day, 
whereas whirlwinds and tornadoes are all but restricted 
to the warmer hours of the day, and perhaps altogether 
to the time of the day when the sun is above the horizon. 
Further, and intimately connected with the above, cyclones 
take place under conditions which imply unequal densities 
at the same heights of the atmosphere, whether these be 
due to inequalities in the geographical distribution of 
temperature or humidity; but whirlwinds occur where 
the air is unusually warm or moist for the time, and where,- 
consequently, temperature and humidity diminish with 
height at an abnormally rapid rate. To put it otherwise, 
cydones are phenomena consequent on a disturbance of 
the equilibrium of the atmosphere considered horizontally, 
but tornadoes, on the other band, have their origin in a 
vertical disturbance of atmospheric equilibrium. 

Hence whirlwinds are of occasional occurrence nearly 
everywhere, penetrating into regions where cyclones are 
altogether unknown j and even tornadoes, which are the 
most violent and destructive manifestations of the whirl¬ 
wind, are phenomena either of rare or of frequent occur¬ 
rence in nearly all climates. 

Among the most remarkable of the tornado-swept tracts 
of the globe are certain portions of the United States of 
America; and to the examination of these the Meteoro- 
logical Service of the States has given special attention 
by a systematic, careful, and minute observation of their 
attendant phenomena and their destructive effects. The 


results of these inquiries have been for some years re¬ 
corded with great, hut by no means too great, fulness and 
elaborateness in the annual meteorological reports of the 
Chief Signal Officer. Much has been done of late years, 
as our readers are aware, by observation and discussions 
of observations, to throw light on these atmospheric 
meteors; and in this connection we have the greatest 
pleasure in referring to Prof. Ferrel's recently published 
“Cyclones, Tornadoes, and Waterspouts," Part II., the 
portion of which, hearing on tornadoes and whirlwinds, is 
the most successfully handled part of that very suggestive 
work, and indeed presents the best theory of whirlwinds 
yet propounded. 

Tornadoes, whirlwinds, and waterspouts are essentially 
the same, differing from each other only in their dimen¬ 
sions, their intensity, or in the degree in which the 
moisture is condensed into visible vapour; while the 
extraordinary downfalls of hail or rain, constituting the 
hailstorm and rainstorm, are simply the manner and 
degree of the precipitation. In the waterspout the main 
features of whirlwinds are best seen, owing to the degree, 
more or less complete, in which the vapour has been 
condensed into visible cloud through the whole length of 
the meteor. 

Figs. 1, 2, and 3 represent different forms of the water¬ 
spout. In Fig. 1 is seen the black cloud covering the 
sky, from which a projection is let down from the cloud 
in the form of an inverted cone as at A, which continues 
to increase and extend downwards. The surface of the 
sea at d immediately beneath is soon seen to be stirred, 
and quickly thrown into a state of violent agitation, At 
this stage the whirling movement which originated in the 
clouds has extended downwards to the sea, and is doubt¬ 
less continuous throughout, though the portion of the 
whirling column from A downward is not yet present to 
the eye by the condensation into cloud of its contained 
moisture. The cone at A continues to lengthen down¬ 
wards, and ultimately reaches to the earth’s surface as 
shown at B and c, and by the waterspouts of Figs. 2 and 3. 
As the whirling movements of the aiirial column of the 
waterspout become more intensely developed, the in¬ 
creasing rapidity of the gyrations brings about increased 
rarefaction of the air within, with the inevitable result of 
increased condensation into cloud downward. The pro¬ 
trusion from the clouds and extension toward the surface 
of the sea of the waterspout is thus not due to the descent 
of vapour from the clouds, but to the visible condensation 
of the vapour of the spirally ascending air-currents arising 
from an increasing rarefaction due to the accelerated rate 
of the gyrations, the condensation being similar to that 
of the cloud seen in exhausting an air-pump. 

The onward progressive motion of tornadoes and whirl¬ 
winds varies greatly, and is probably in all cases that of 
the general movement ofrthat portion of the earth’s atmo¬ 
sphere in which they are embedded and form a part. 
Tornadoes sometimes rage with destructive violence on 
heights and hill tops, while intervening valleys remain 
untouched, thus showing that they occasionally occur at 
gomparatively small elevations, but do not reach down to 
the surface of the earth. It also sometimes happens that 
the tornado in its onward course rises for a brief interval 
above the surface and again descends. As soon as the 
rapidity of the gyrations of the column become diminished, 
the farefaction of the air of the column and the conden¬ 
sation of the vapour are correspondingly lessened, and 
thereafter the waterspout*gradually breaks up and dis¬ 
appears. 

Under each of the waterspouts in Figs. 1, 2, and 3 the 
surface of the sea is seen to be more or less heaped up as 
well a% in violent commotion, indicating that atmospheric 
pressure immediately under the gyrating column is less 
than it la all round. On land, when a tornado passes 
directly over a closed building, many instances have 
occurred jvhen the whole building, 4 waUs and roof, has 
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been thrown outward with great violence, the wreckage 
presenting the appearance of a sudden explosion, proving 
that the pressure outside the building was instantaneously 
and largely diminished, and the building wrecked by the 
expansion of the air within. It is in this way that the 
tornado works no inconsiderable part of its most dreadful 
havoc in the destruction of human life. 


During the storm of 1703, the greatest recorded in 
British history, it was observed that the roofs of many 
houses on the lee side of the buildings were wrecked as if 
by an explosion within. The destruction in this case ■ 
was caused by the extreme rarefaction produced on. the 
lee side of buildings by the mere mechanical action through 
friction of the terrific wind which swept past them. The 



records of tornadoes abound in illustrations of houses and 
other structures thus reduced to hopeless wrecks. 

It is probable that the wind sometimes reaches a force 
in tornadoes exceeding what is e\ cr reached in cyclones. 
Daring the tornado which occurred in C hio on February 
4,. 1842, large buildings were lifted entire from their foun 
dations, carried several rods through the air, and then 


and gilded ball of the Methodist Church were carried 
fiftren miles to the north-eastward. On this incident 
Prof. Ferrcl remarks that the ascending currents which 
could keep this structure suspended in the air for at least 
fifteen nr twenty minutes must have had an enormous 
velocity. 

The usual position of the gyrating columns of whirl- 




dashed to pieces, some of the fragments being transported 
a distance of seven or eight miles; and large oaks nearly 
seven feet in girth were snapped across like reeds. This 
tornado sped on its course at the rate of thirty-four miles 
an hour, and at one place it did its fearful work in the 
brief space of a minute. During the tornado which swept 
over Mount Carmel, Illinois, June 4,1877, the spire, vane, 


winds is vertical, as seen in Fig. 1. Among other posi¬ 
tions the column assumes a slanting direction as in 7%. a, 
and a curved form as in Fig. 3. It is probable that to 
these latter forms many or these stationary or skmrty 
moving dangerous squalls are to be referred that spring 
up with unexpected suddenness so frequently in sues 
regions as the western lochs and islands of Scotland** 
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these sodden squalls which lash into a tempest of waves 
what is but a mere patch or narrow lane of sea, while all 
ronnd remains like a sheet of glass, the squall being only 
the lowermost part of the gyrating column of a slanting 
whirlwind. Nothing is more surprising to the landsman 
who encounters one of these squalls for the first time than 
to see a mere bit of sea lashed into a tempest by say an 
east wind in which no sail can live, while but a short way 
to leeward other vessels are seen cither under a good* 
going breeze or in calm water, altogether untouched by 
the tempest, which seems to blow diroctly to them, but 
which strangely never reaches them. 

In examining cyclones, phenomena occasionally present 
themselves which strongly suggest the idea that they in¬ 
clude within their circuit, as an independent meteor, the 
whirlwind or the tornado, the phenomena in question 
being most frequently met with m those cyclones which 
present, in close continuity, masses of air differing very 
widely from each other in temperature and humidity. Of 
such cyclones the great storm of October 14 last appears 
to be one. On that occasion the changes of temperature 
and humidity were sharp and sudden, particularly from 
the Grampians to the Cheviots, the great fall occurring 
when the wind changed to northward. As we have 
already stated (Nature, vol. xxiv. p. 585), off the Ber¬ 
wickshire coast the darkness accompanying the changes 
of wind, temperature, and humidity was denser and more 
threatening than elsewhere, and almost simultaneously 
with the approach of these changes, a hurricane, or rather 
tornado, broke out with a devouring energy which bore 
everything before it. The tornado- character of the storm 
off Eyemouth is shown by the accounts of some of the 
survivors, who describe the wind as blowing straight 
down from the sky with an impetuosity so vehement and 
overmastering that the sea for some extent was beaten 
down flat into a stretch of seething foam, in which many 
boats sank as if driven down beneath the foam by the 
wind, while outside this tract the waves seemed to be 
driven up to a height absolutely appalling, which in their 
turn engulfed many of the boats yet remaining. Similar 
seas, with level wastes of seething foam, bounded imme¬ 
diately by waves of a height and threatening aspect 
never before witnessed, were encountered by several well- 
appointed steamers out in the middle of the North Sea 
during this storm, thus confirming the observations of the 
Eyemouth fishermen. These facts seem to point to one 
or perhaps more tornadoes of no inconsiderable dimen¬ 
sions, with slanting columns^ the terrific force of the gyra¬ 
tions of whose lower extremities played no inconspicuous 
part in the devastation wrought during the continuance of 
this memorable storm. 

{To be continued.) 


SIR DAVID BREWSTER'S SCIENTIFIC WORK 

RUT thirteen years ago there passed away from thi 
roll of living scientific worthies one whose name wil 
ever hold a high place for the variety and scope of thi 
researches carried out with untiring zeal through a loni 
and useful life. Since our last number the centenary 0 
Sir David Brewster s birth has been commemorated ii 
Edinburgh, and the occurrence forms a fitting opportune 
to review briefly his multifarious work in the light of thi 
science of to-day. Sir David Brewster Vas bora in 1781 
He must therefore have been twenty-five years of age a 
• A 1 ? when his first published scientific memo ir 
Rematka on Achromatic Eyepieces” (puhlisbec 
m NuhohoWe Jourtud\ saw the light. Until *867 h< 
continued actively to pursue scientific researches. While 
his hterary wocks are of themselves amply sufficient ti 
** own* ©f Brewster to be handed down tapos 
the long list of four hundred original memoirt 
'vhappaaxs » his name in the Royal Society's Cata 


logue shows with what unremitting ardour the fire of dis¬ 
covery burned within his breast. 

In the domain of Physical Optics Brewster was an 
eager and successful worker: ana his industry was re¬ 
warded by a series of brilliant experimental discoveries. 
The genius of Young, the keen perception and quick 
acumen of Malus, and the trained intellect of Arago had 
been concentrated on this hitherto neglected department 
of science. But Brewster, who cannot be said to have 
possessed, either by birth or education, the powers of any 
of these investigators, discovered more than all of them 
put together, and by diligent observation unravelled 
complicated phenomena which baffled their powers. 

In 1812, having heard of Malus’s celebrated discovery 
of the polarisation of light by reflection, he took up the 
study of polarisation, and in the course of the next two 
years advanced our knowledge in various directions. He 
discovered the property of the agate to give a single 
polarised image; the polarisation of the rainbow; the 
polarisation tints in thin plates of crystal; the so-called 
depolarising power of mineral and other substances; and 
the partial polarisation produced by metals. 

These discoveries he followed up immediately by 
sc vend of equal interest. He observed the double 
system, of elliptical rings of colour in topaz, and sub¬ 
sequently investigated the appearances presented by 
other crystals, both monaxial and biaxial in convergent 
polarised light. lie not only discovered but determined 
the law of the partial polarisation effected by transmitting 
light obliquely through a bundle of thin plates of mica or 
glass. Meantime he waa actively prosecuting literary 
work. His “New Philosophical Instruments,” published 
in 1813, contained a great deal of matter new in the 
science of optics, the results of original research. Hither¬ 
to in tables of the refractive index of bodies diamond had 
stood at the head, and ice at the foot of the list. But 
Brewster showed that realgar and chromate of lead 
exceed the diamond in refractive power, whilst fluorspar, 
cyolite, and tabashear fall below ice both in refractive 
and in dispersive power. 

During these and the subsequent years the disturbed 
relations between Great Britain and France prevented 
the workers in science on opposite sides of the Channel 
from learning what progress was bein£ made, with the 
result that many of Brewster's discoveries were indepen¬ 
dently made by others. Thus Malus anticipated Brewster 
in the discovery of the "depolarising'* effect of mica 
films, of the partial polarisation of metals, and of the 
polarisation effected by bundles of thin plates, though 
he missed the law of the last phenomenon. Arajjo 
also anticipated Brewster in finding the colours of thin 
crystal plates in polarised light In 1814 and 1815 
Brewster discovered a new relation of polarised light, 
namely, that existing between the ray and the state of 
mechanical strain of the* body through which it passed. 
He observed that heated glass exhibited coloured tints in 
polarised light, and that Kupert*s drops did the same. 
Subsequently he produced both double refraction and 
chromatic polarisation in soft and indurated jellies, in 
horn, and in a variety of animal and vegetable bodies, 
particularly in the crystalline lens of the eyes of animals, 
whose structure is thereby revealed. The most important 
of these early researches was undoubtedly the law connect¬ 
ing the angle of maximum polarisation by reflection with the 
refractive index of the body. The difficulty of establishing 
such a law was in Brewster’s case enhanced by the circum¬ 
stance that his tqind was not a mathematical one. With a 
skill that rose superior to the defects of apparatus, and with 
an unflagging patience at which one can only marvel, he 
scrutinised with minute care every fragment of mines*! 
in the cabinets of his scientific acquaintances. By tikis, 
means he constructed tables of refractive and diapetehre* 
powers and. of the polarising angles of the various reflecting 
surfaces. And from these two seta of data ha brought out 
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the discovery of the tangent law now always identified with 
his name. But there were other occasions when some 
mere mathematician stepped in to take up the elaborate 
facts which Brewster had elaborated, and from them in a 
few minutes to deduce a law for which he took the credit 
of discovery. “ It seems to us,” writes Prof. Tait in an 
article which appeared in the Scotsman shortly after 
Brewster's decease, “that sufficient allowance has not 
been made for the natural irritation which such treatment 
was certain to cause, especially in a high-souled and 
single-minded man incapable of treating others as he felt 
himself treated. His biographer will have a painful, but 
a necessary and salutary, task to perform in gibbeting 
such thankless parasites. Many a much-praised scientific 
article—volume even—may be found where the facts are 
taken mainly from Brewster, though his name is barely 
mentioned. He was driven by such treatment into fre¬ 
quent disputes about priority, and in general he was 
successful, though often before the final settlement of the 
question the obnoxious paper bad found its way to a non- 
scientific public, and even to foreign journals. It is 
always a difficult matter to determine what is the proper 
course for a philosopher under such circumstances. Few 
have the calmness to rely upon the almost invariably just 
decision of posterity ; and most of those who do so go 
unrecognised to their graves.” 

In 1816 Brewster announced his discovery of the cause 
of the colours playing over the surface of mother-of- 
pearl, and of the possibility of transferring them to casts 
taken in wax, isinglass, and fusible metals. He also 
investigated the images and fringes of colour visible in 
some natural specimens of calc-spar, and turned his 
attention, though this time with only incomplete results, 
to the production of tints by multiple reflexions at the 
surfaces of polished metals. When in 1830 he returned 
to the subject, there resulted a remarkable memoir on 
Elliptical Polarisation, which appeared in the Philo¬ 
sophical Transactions. In 1817 he discovered the whole 
class of biaxial crystals, and triumphantly deduced the 
law of their action on light, thereby solving the difficulties 
which had perplexed Biot and Arago. He even sketched 
out a relation between the primitive forms of crystallisa¬ 
tion of minerals and their optical behaviour. 

His attention was next directed to the question of the 
absorption of light. In this department of science he 
made many observations. He was the first to observe in 
any systematic way the effects of absorption upon the 
prismatic spectrum. He reinvestigated the solar lines 
discovered by Wollaston and Fraunhofer, and observed 
oven a larger number of them than the latter had detected. 
He made the important observation that many of these 
lines are due to absorption by the earth’s atmosphere; 
and in one of the latest of his contributions to science—a 
joint paper by himself and Dr. J. Hall Gladstone, which 
appears in the Philosophical Transactions for i860—he 
returned to the subject with unabated vigour and unsur¬ 
passed perspicacity of thought He also discovered the 
power possessed by nitrous oxide gas to produce absorp¬ 
tion lines, and he noted the great ana extraordinary 
increase in their number and density when the gas is 
heated. “The power of heat alone to render a gas which 
is almost colourless as red as blood, without decomposing 
it, is in itself a most singular result; and my surprise was 
greatly increased when 1 afterwards succeeded in rendering 
the same pale nitrous gas so absolutely black by heat, 
that not a ray of the brightest summer sun was capable 
of penetrating it" Indeed he seemed to be here on the 
very verge ot the discoveries on the spectroscopic signifi¬ 
cance of the width and frequency of the absorption lines 
which have been made by Mr. Lockyer, M. Janssen, and 
others during the present decade* In 1831 Brewster- 
published his u New Analysis of Solar Light,” the new 
analysis being nothing else than the operation of looking 
at the solar spectrum through coloured absorbent media. 


It was this series of experiments which led him to con* 
ceive the theory of the three primary colours which he 
so resolutely maintained against all opponents till his 
dying day. Through bis red glass he could see light 
through a considerable range of the visible spectrum, and 
therefore, he concluded, there is some red in alt parts, 
but with different degrees of brightness. The yellow and 
the blue were, he held, also distributed, each with a maxi¬ 
mum of its own, throughout the range of the whole light, 
He believed that he had proved the conversion of blue 
rays into violet ones by viewing them through an ab¬ 
sorbent medium. “ We must remember,” says Prof. 
Tait, by way of apology for the persistence with which 
Brewster clung to his pet theory, “that he trusted to an 
eyesight that had rarely deceived him—an eyesight once 
so perfect that he is one of but a very few who have seen 
the extraordinary ultra-red rays which he was the first 
to discover a3 visible light” 

One of his researches connected the subject of absorp¬ 
tion with his work on polarisation. He investigated the pro¬ 
perty known as dichroism possessed by a great number of 
coloured crystals, tourmaline, Brazilian topaz, and others, 
a property which has lately given rise to several impor¬ 
tant investigations by physicists in Germany and in 
England. He showed bow the absorbed tints are altered 
by heating, and here he anticipated a point in the elec¬ 
tromagnetic theory of light which was then of course 
quite undreamed of. 

To enumerate the whole of Brewster's researches would 
occupy so many columns that only a few of the more 
prominent must now be adverted to. Optical illusions of 
sundry kinds, fluid cavities in crystals, polarisation of the 
sky, phosphorescence, fluorescence, photography, the 
optical properties of agate, opal, and labradorite, the 
magic mirror of Japan, and the theory of binocular 
vision, all claimed their notice and formed the bases of 
many careful researches. The experimental researches 
of Brewster in optics are in fact paralleled only by those 
of Brewster’s great contemporary Faraday in electricity. 

Brewster was the inventor of several well-known optical 
instruments. The kaleidoscope , which was brought out 
in J816, created such a furore that 30,000 were sold 
in a few days. His monochromatic lamp appeared in 
1823. In 1849-50 he brought out his lenticular stereo¬ 
scope (an improvement upon Wheatstone’s reflecting 
stereoscope of 1838), and a binocular camera, for use in 
producing stereoscopic pictures. Still more important, 
though far less widely known, was his discovery of the 
application of lenses and combinations of lenses to light¬ 
houses. This was in 1812; in 1820 he was urging the 
adoption of his system on those in authority—two years 
before Fresnel, who usually gets the credit of this 
application, had begun bis work. 

His objections to the undulatory theory of light endured 
to the last, when he stood almost alone in his refusing 
explicit adherence to the theory. Trained himself in 
another school of thought, and accustomed through long 
years to the Newtonian theory, it is not remarkable that 
in the absence of mathematical predilections the mathe¬ 
matical intricacies of the fabric woven by Fresnel had 
little charm for him. And if we find it hard to realise the 
slowness of minds like Brewster's.to receive the undu¬ 
latory theory as an established truth, we may perhaps 
find no inapt parallelism in the repugnance felt even 
amongst some of the “crowned heads or science" at the 
present day towards entertaining the still more modern 
electromagnetic theory of light in which the undulatory 
theory is fast being swallowed up piecemeal. 

Brewster’s literary activity was simply extraordinary. 
He brought out the “ Edinburgh Encyclopaedia ” between 
the years 1808 and 1830, writing many of the articles 
himself. To the seventh and eighth editions of the 
“ Encyclopaedia Britannica” he contributed the articles 
on Electricity, Magnetism, Microscope, Optics, Stereo* 
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scope, and Voltaic Electricity. No fewer than seventy- 
five articles in the North British Review are from his 
pen. From the year 1819 he was, along with Jameson, 
editor of the Edinburgh Philosophical Journal\ in which 
so many of his researches saw the light. His “ Letters 
on Natural Magic, 11 his “ More Worlds than One,” his 
treatise on •' Optics,” his “ Martyrs of Science,” and his 
" Life of Sir Isaac Newton," all testify to an unremitting 
activity rarely equalled. He was made Principal of the 
University of St Andrews in 1838, a post which he relin¬ 
quished only in 1859 to succeed to the Principalship of 
tne University of Edinburgh. As one of the founders 
of the British Association in 1831, no less than as a dis¬ 
tinguished representative of science, he received the 
honour of knighthood. 

A man who could unite so many varied qualifications 
in himself, who, besides adding so richly to the total of 
exact knowledge, could do so much to diffuse that know¬ 
ledge to succeeding generations, who could write not only 
with the calm decision of a philosopher, but with the 
vivid imagination of a poet and even with the fervour of 
a preacher, must indeed be acknowledged to be a re¬ 
markable figure in the age in which he lived. His posi¬ 
tion in the physical sciences, standing as he did between 
the old generation of workers and the new, is not very easy 
to define. But his memory will doubtless descend to pos¬ 
terity in connection with numerous departments of the 
science of optics, in which his work remains to testify to 
his place amongst the men of science of whom Great 
Britain has just reason to be proud. 


NOTES 

The Lord President of the Privy Council has appointed Prof. 
Archibald Geikie, F.R.S., to be Director-General of the Geolo¬ 
gical Surveys of the United Kingdom, and Director of the 
Museum of Economic Geology, Jermyn Street, in succession to 
Sir Andrew C. Ramsay, F.R.S., who retires from the public 
service towards the end of the present year. 

Monday night was an enthusiastic Arctic night at the Geo¬ 
graphical Society. The first paper waa by Mr. C. R. Markham, 
on the important discoveries made by the Rodgers in and around 
Wrangel Land, and on the proposal that England should lend 
a hand to search for the missing Jeannette, and that a Govern¬ 
ment expedition should be sent out to look for Leigh Smith, 
Lieut. Ilovgaard of the Vega also read an Arctic paper, detailing 
his plan for a Jeannette search from about Cape Chelyuskin as a 
basis j -while an instructive paper was sent by the Dutch Com¬ 
modore Janssens, on the ice-conditions in Barents Sea, and the 
probable position of Mr. Leigh Smith in the Eira, Of course 
Mr. Markham's energetic enthusiasm was infectious, ami every¬ 
body seemed to agree that it would be disgraceful to England 
not to semi out search expedition!. Sir George Nares and Sir 
Allan Young spoke, but it cannot be said that they threw much 
light on the problem; the good-natured Sir Allan took much 
trouble to say he knew nothing about these seas, and therefore 
he thought an expedition should he sent out for the Eira,' Mr. 
Grant, the well-known Arctic photographer, told his experiences 
on the ice of the Barents with the Dutch and with Mr. Leigh 
Smith during the last four years, and he seems to think, what 
every one else thinks, and what la evident, that Mr. Leigh 
Smith is locked up in the iee somewhere. But all the 
speakers on Monday night evaded the m^iu point, which was 
clearly stated in Mr. Eaton's letter in last week’s Nature 
(p. 133). Mr. Eaton declares that Mr. Smith went out with 
the deliberate intention of wintering, and that he has now 
provisions to last two years, Of course, in cases of doubt, 
It Is well to take the wont possible view. But there 
•cans to be a conflict of evidence. Mr. Eaton, than whom 
bo one ought to know better, positively states that the Eira is 
provided as w» have indloated j while on the other side there 


are vague and inconsistent statements. Were we convinced of 
the real danger of the Eira's situation, we should heartily sup¬ 
port a relief expedition ; but in this ease there seems to be no 
doubt. The matter may be safely left in the hands of the 
Admiralty, who will doubtless look at the situation all round, 
and take care that they do not commit themselves, at the most, 
to more than a mere search, in conjunction, we should suggest, 
with relatives and friends. But on consideration of all the 
evidence, it may not be thought sufficient to warrant Govern¬ 
ment intervention. We were pleased to learn that the object 
of the Dutch in sending out expeditions year after year to 
these seas is to obtain a thorough knowledge of the movements 
of the ice before they venture to rend out a fully-equipped expe¬ 
dition to force its way northwards; this is thoroughly scientific 
in its method. 

A balloon accident, which we fear may turn out unfortunate, 
occurred in the South of England last Saturday. Capt. James 
Templer, Mr. Walter Powell, M.P., and Mr. Agg Gardner, 
ascended at Bath on Saturday at 1,55 p.m. for the purpose of 
taking the temperature of the air, and the amount of snow in the 
air, for the Meteorological Office. Capt. Templer, in a letter 
to Mr. R. II. Scott, describes what followed: “I cleared the 
snow clouds at 4000 feet altitude; the temperature of these 
clouds was 28*, and the wet-bulb thermometer read 26*. At 
4200 feet we passed over Wells, the time being 2b. 50m. At 
this height I worked over Glastonbury; the temperature now 1 
rose to 41°, and the sky was perfectly clear. I passed then 
hetween Somerton and Langport, and I here found that I 
was in a N. i W. current. I asked Mr. Powell to send the 
Vialloon up to 6000 feet to ascertain the temperature of a small 
bank of cirrus. I found this temperature to be 31*, and then I 
asked him to place me at 2000 feet altitude, to regain the 
N. I W. current, and we then came in view of Crewkerne. I 
now kept at a low altitude until I reached Bcaminster. Mr. 
Powell here observed that we were going at thirty miles an hour, 
and here we first heard the roar of the sea. The balloon sud¬ 
denly rose to 4000 feet; at this time I said to Mr. Powell, “Go 
down to within too feet of the earth, and [ascertain our exact 
position." We coasted along close to theground until we reached 
Symondsbury. I here called to a man and asked him how far 
the distance was to Bridport, and he said about a mile. I asked 
Mr. Powell to prepare to * take in, 1 our pace now Increasing to 
thirty-five miles an hour. To avoid the little village of Neape 
Mr. Powell threw out some ballast, This took us to 1500 feet 
elevation, and we had still two miles to get in. I opened the 
valve and descended, about 150 yards short of the cliff. The 
balloon on touching the ground dragged a few feet, and I rolled 
out of the car with the vatve line in my hand. This caused the 
balloon to ascend about 8 feet, when Mr. Gardner dropped off, 
and unfortunately broke bis leg. I found that the rope was 
being pulled through my hands, and I called to Mr, Powell, who 
was standing in the car, to come down the line. He took hold of 
the line, and in a few more seconds the line was tom through 
my hands. The balloon rose rSpidly. Mr. Powell waved his 
- hands to me, and I took his compass bearings, and found that 
he was going in a S. 1 E. direction.” Capt. Templer lost 
no time la getting into a steamer at Weymonth and searching 
the Channel in the most likely direction, but without result. Up 
to the present nothing has been heard of Mr. Powell, and the 
worit is to be feared. This accident is certainly to be regretted, 
more especially as the expedition was in the interests of science. 
Stilfin spite of the accident the Meteorological Council are to 
be congratulated upon the endeavour to get at the correct facta 
of the air. 

Ik the Cmptet Rtndut for December j, 1881, p. 93$, there 
appears a paper animadverting on the meteorological stations it 
has been proposed to establish fit the neighbourhood of the 
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North Pole, which paper, according as It Is looked at, is provo¬ 
cative either of amusement or amazement. It u amusing to 
read that It is all the way from the equator that these cirrus 
clouds travel, giving us Europeans, by systems of vorticose 
movements let dbwn from their lofty heights, our cyclones, our 
rains, our thunderstorms, our hail, and even our snow; that, 
towards the elucidation of the great problems of the movements 
of the atmosphere in their bearings on climate and weather, the 
observations made forty years ngi by Lottin, Martius, Bravais, 
Sec., in the Arctic regions, arc quite sufficient for the purpose. 
The additional data to be expected from the Arctic network of 
stations now proposed to be established at Bossckop, Jan 
Mayen, Navaja Zemlia, Spitsbergen, &c., being quite insigni¬ 
ficant; and that the French meteorologists in agreeing to 
establish, as their contribution to this extensive research into 
the movements of the atmosphere, a station near Cape 
Ham, supposed, as assumed by M. Faye, that this station 
near the antarctic circle, would assist them in framing 
weather forecasts for France. It is amazing to see it quietly 
assumed that the fishermen and sailors on the French coasts 
have no practical, or at least personal interest in the storms 
which sweep across the British Islands and Scandinavia; and 
to read the explicit statement that in the interests of the 
seaports of France, and of science itself, what is above all 
things needed is the organising of a first-class meteorological 
station (me grande station mithrologique) in the Azores. With 
regard to this, French sailors and fishermen may be thankful 
that other counsels rule the action of those who are entrusted 
with the preparation of weather forecasts for their country and 
with the investigation of those laws, a knowledge of which will 
enhance the value of this branch of practical meteorology. 

In his inaugural address at the opening of the Session of the 
Sanitary Institute, Dr. Alfred Carpenter dwelt ujwn the neces¬ 
sity of such an organisation, as proved by the lamentable ignor¬ 
ance of the mere elements of sanitary science shown by many 
of the candidates for the diploma of the Institute, most of them 
already official guides of health and other bodies. It seems 
strange to be told by Dr. Carpenter that there is a feeling of 
antagonism to the Institute in the Social Science Association. 
The former is the practical outcome of the latter, and the 
Association ought therefore to rejoice that its teachings have 
borne such desirable fruit. The Institute is certainly doing 
much good, and there seems to be no doubt that by its action 
and by other means, a beginning has been mode in this country 
' of a thorough sanitary reform. 

An instructive case of injury from lightning, on a gentleman’s 
estate near Geneva, is recorded by M. Colladon (Arch, des 
Sciences, September 15). The lightning first struck a till poplar 
standing near an iron-wire fence; thence the fluid passed to an 
dm standing close to the fence on the other side, damaged three 
main branches of this, and wounded the trunk on the fence side, 
down to a point opposite the top wire of the fence. The course 
was then along this wire, but only, it appears, in one direction, 
viz. towards an iron gate a little way off, under which passed the 
pipe which supplied gas to the house. The wire, a double one, 
was fused in some parts. After damaging the gate the current 
found its way to the gaspipe t making a hole in the ground), and 
passed along this to the house, injuring no part of the pipe- 
system of that, but only a piece of ornamental rose-work con¬ 
taining iron wire in the ceiling of the drawing-room over the 
lustre. Thence it passed to earth hy the iron pipes and 
whees on a balcony outside the room. Several bushes near the 
poplar and fence were affected (coloured brown), and the plate 
on the collar of a dog which was attached to a wire between two 
ehniha,JUKi had been heard to howtat the time, bad disappeared. 
'As extended character of the disch a rge end the influence of 
vires teem to be salient points in this case. M. Colladon 


advises making the parts of telegraphic or telephonic wires fta 
pass near a house double or triple the mean thickness, so aajl 
diminish the chauces of lateral discharge,' 

M. Platkau has studied the phenomena of the bursting of 
bubbles. When a bubble bursts it disappears almost instan. 
taueously, leaving behind it a multitude of small liquid drops. 
The order of the phenomena is really as followsThe bubble 
begins to burst at one point, the film rolling away iu a circle 
around the opening, and its edge becoming a rapidly-enlarging 
liquid ring. This ring draws itself together into segmental 
portions, which ultimately become small spherules. At the same 
time the contraction of the rest of the bubble causes a rush of 
air through the aperture, and blows off the spherules into the air 
with a kind of small explosion. The phenomena are best ob¬ 
served by blowing a bubble of glyceric solution upon an iron 
wire ring, and then bursting it at the top by touching it with a 
needle whose point has been dipped in oil, 

The conduct of competitive examinations in China seems to 
be farther from perfection than might be expected in the case of 
such an ancient institution. The Peking Gazette contains a 
memorial from one of the censors complaining that the matsheds 
which are erected at the entrance to the examination hall in the 
capital to issue tickets of almission to competitors are frequently 
overturned by thcruJi of applicants, that an unseemly crowding 
and snatching of tickets from the officials take place, and that can¬ 
didates break the rule prohibiting them from leaving the compart¬ 
ments in which they are isolated during the examination. They 
are allowed, he says, to fetch their food themselves (examina¬ 
tions in China last from thirty-six hours to three days at a stretch) 
from the kitchens, and they meet and converse freely. Prepared 
essays, the memorialist fears, are passed in from outside during 
these hours by the student’s friends. Again, when the lists of 
successful candidates are posted up, a tumultuous crowd assembles 
outside the gales; bands of the unsuccessful ones obstruct the 
progress of the chief examiner, employing threats and entreaties 
to prevail on him to alter the lisLs. The censor also protests 
against the length of time frequently taken before the result* of 
au examination are known. The Chinese examiners, however, 
have au excuse for this which our own Civil Service Commis¬ 
sioners have not, viz., the number of students examined; at the 
triennial provincial examination held in Canton in 1879 there 
were 10 ,160 candidates for 82 degrees I 

The death is announced of Mr. William Bramsen, a Danish 
gentleman whose acquirements in Japanese scholarship were 
extensive. During a residence of more than twelve years in 
Japan Mr. Bramsen devoted his leisure to a study of the 
language, chronology, and numismatics of the country. His 
principal work is "Japanese Chronology,” published in 1880, 
the only complete treatise on the subject which has ever been 
written. In this laborious work Mr. Bramsen has given the 
exact day of the month and year corresponding to the Japanese 
dales for the past thousand years. He has further explained the 
explicated systems by which the Japanese and Chinese reckoned 
time, and has thrown out the suggestion that in the early periods 
of Japanese and Chinese history the year included the time 
between the equinoxes, and did not correspond to our year. This 
idea he has supported with much learning, and should'it on 
further examination turn out to be correct, it will revolutionise 
our notions of the antiquity of the Chinese and Japanese peoples. 
During the past year Mr. Bramsen was engaged in producing in 
parts a beautiful work on Japanese numismatics. Only the first 
part, dealing with recent copper cobs, had been published. A 
few weeks ago he read a paper on the subject before the Numis¬ 
matic Society of London. His collection of Japanese coins 
was the most complete private eoBection in existence, tad 


was, we believe, valued by himself at about Uooo l. He 
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wat not mudi past thirty at the time of his death. It 
was his intention to return to Japan so soon os he was 
called to the English bar. The main characteristics of his 
work—which was but an earnest of what might have been ex¬ 
pected from him had be been spared—were thoroughness and 
Core. It will be di/Ticult to till the important, and in some sense 
peculiar, position which he occupied in the field of Japanese 
scholarship. lie was a member of the Royal Asiatic Society, 
and of numerous native and foreign societies in Japan. 

The Brighton Health Congress and DoraestL and Scientific 
Exhibition are being held this week. The Exhibition, over 
which Lord Chichester presided, was opened on Monday. The 
Congress, over which Dr. Richardson, F.R.S., presided, was 
opened on Tuesday evening by the delivery of his inaugural 
address. Dr. Richardson spoke on the " Seed-time of Health,” 
pointing out the perils that beset youth in the present condition 
of hygienic education, and empirical and unscientific prac¬ 
tice. The sittings of the Congress will be continued until 
to-morrow. The Congress is comjo ed of three sections. The 
first, presided over by Mr. Edwin Chadwick, C.U., relates to 
the Health of Towns ; the second, presided over by Mr. J. R. 
Ilolloud, M.A., M.P., relates to Food; and the third, presided 
over by Dr. Alfred Carpenter, C.S.S., relates to Domestic 
Health. A large number of important papers are down for 
reading and discussion, including, amongst others, assays on 
slaughter-house reform, by Mr. IJ. T. Lester, 11. A. ; food-plant 
improvement, by Major llallctt; sanitation in decoration, by 
Mr. Robert Edis, F.S.A.; food preservation by cold, by Mr. T. 
13. Lightfoot; recreation spaces in large towns, by Dr. Fussell; 
bread reform, by Miss Yates j cheap food aud longevity, by Dr. 
Drysdale; rational feeding, by Mr. Wynter iSljlh; diet in 
public institutions, by Dr. Whittle ; home sanitation, by Mr. II. 
H. Collins; a comparison of English and foreign watering 
places, by Mr. II. S. Mitchell, M.A .; health lessons in schools, 
by Mr. Charles Cassal, B.A.; clothing and health, by Mrs. E. 
M. King; and papers by Sir Antonio Brady, Dr. Browning, 
Edward Easton, C.E., Ellice Clarke, C.E., Messrs. Stephens, 

E. Bailey Denton, and others. Yesterday the Mayor and 
Mayoress held a reception In the Pavilion. To-day, Dr. Taofle, 
Medical Officer of Health for Brighton, delivers a public lecture. 
On Saturday, excursions will be made to various places of inte¬ 
rest in and about Brighton, and in the evening of Saturday, the 
proceedings of the Congress will be brought to a close by a 
lecture to the working classes from Mr. Brudenell Carter, 

F. R.C.S., on the subject of Eyesight. 1 he Exhibition is on a 
most extensive scale, including objects relating to food; domestic, 
labour-saving, and educational appliances; house sanitation; 
industrial dwellings; lighting, electrical and kindred inventions; 
decorative art, such as photography, painting on china; horo¬ 
logy ; and a very extensive loan collection of great value from 
the Booth Kensington Department. 

At the meeting of the Sanitary Institute on December y, Dr. 
Alfred Carpenter in the chair, the adjudicator, Dr. \V. Farr, 
F.R.S., and Dr. Richardson, F.R.S., reported that the Wyatt- 
Edgell prize of aooA for an essay on the Range of Hereditary 
Tendencies in Health and Disease was awarded by them to the 
essay bearing the motto "The subtlety of nature far exceeds the 
subtlety of reason,” On the sealed envelope accompanying the 
essay beiqg opened the chairman announced the author to be 
George Gaskohi, of 7, Westbourne Fork, The prise wiH be 
presented by the Rev. E, Wyatt Edgell at the next ordinary 
meeting, February 8, The inaugural address was delivered by 
Dr, A. Carpenter, vice chairman of the Council. 

All the members ef the Royal Commission on Technical 
Instruction hare returned to England, The chairman, Mr. 
SamneRon, M.P., remained at Tnrls for some days in order to 


obtain additional information on the general policy of the De- 
partment of Public Instruction. The selection of the members 
of the Commission, on account of their acquaintance with dif¬ 
ferent branches of the inquiry, has proved very useful. Dr. Koscoe 
having been able to devote his attention more particularly to 
chemical technology, Mr. Philip Magnus to school organisation, 
and Mr. Slagg, M.P., Mr. Woodall, M.P„ and Mr. Swire 
Smith to the bearing of technical instruction on the branches of 
industry with which they are familiar. It is proposed to take 
the evidence of experts in this country in February, aud to visit 
Germany, Switzerland, and Belgium in the spring. 

M. Pasteur has been elected to one of the vacant seats in 
the French Academy. 

Prof. FloVver has just been appointed by the President and 
Council of the Royal Society a trustee of Sir John Soane’s 
Museum in the vacancy occasioned by the death of Sir Philip de 
Malpas Grey Egerton, M.P. 

We have received from Messrs. De la Rue aud Co. their 
pocket and desk d aries for 1882, together with beautiful cards 
ana almost microscopic registers for use during the coming year. 
If possible all these are more beautiful examples of the printer's 
art than those produced in past years, and especially interesting 
from Nature's point of view, at all events in the fact that the 
amount of scientific facts packed into Uie closely-printed page is 
greater than ever. The mechanical equivalent of heat, the present 
inngnei ic element*-, the mean distance of the sun, and such like data, 
ore all to be found in their proper place, while the ftstnmomicuJ 
portion is so full tliaL the amateur astronomer will lie spared 
many references to his Nautical Almanac. 

On Friday last took place the first distribution of prizes and 
certificate. to the successful students in the various schools con¬ 
nected with the City and Guilds of London Institute. The 
Report showed the rapid increase of candidatca at the examina¬ 
tions of the Institute, and Sir F. Bramwcll gave an address, 
explaining u hat was meant by technical education, and tl»e great 
benefit which must accrue to the various industries by the appli¬ 
cation to them of the scientific principles on which they were 
based. 

Some severe shocks of earthquake, accompanied by loud 
detonations, are reported by the ValaU Gazette to have occurred 
at Sion and Sierre on Sunday the 4th insl. 

We learn on good authority that M. Cochiry is preparing a 
project for the pi0lection of cables and the general regulation of 
telegraphy. It will be laid before the French Chamber of 
Deputies after the end ef the recess, which will begin in a very 
few days. 

A "solar” locomotive has been placed on the French 
Northern Railway. It is so called owing to an electric light 
which U placed in front and fed by the engine itself, and in¬ 
tended to illuminate the way for a long distance in front. 

A Geographical and Natural History Exhibition has re¬ 
cently been opened at Gotha. It will close on the 20th inst. 

The additions to the Zoological Society’s Gardens during the 
past week include a Pomatorhine Skua {Stncorariia famate- 
r forms), British, presented by Mr, George Ii. Baxter; two 
Kestrels ( Twwtnculm alavdarius), British, presented by Mr. F. 
Usher; a Horrid Rattlesnake {Gratalus Aarrufm) from Brasil* 
presented by Dr. A. S trad ling, C.M.Z.S. ; a Dwarf Chameleon 
( Chamceitoptmihts) from South Africa, presented by Major Hunt; 
a Common Jay (Garrulus glandarius), British, presented by Mr. 
J, Young ; two Cape Crowned Cranes {Balearica cforytopdargus) 
from South. Africa, a Giant Toad {Bttfe apta) from Brasil 
deposited; « Red Kangaroo {Maeraput m/u 4, taro Mocassin 
Snakes { Trapidanotus fasciaius), bora in the Gardens. 
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SOLAR PHYSICS' 

]. 

T HAVE to address you in this course of lectures on what we 
know of the infracted end of the spectrum ind its relation 
to solar physics. 1 will commence by asking a question, and 
endeavour to answer it in such a way as will, I hope, be under¬ 
stood. The question I [expound is, How do we know that there 
are any rays below the red rays of the spectrum ? In answering 
the question I would beg you to remember that every body in 
motion possesses what we call energy, or a capacity for doing 
work, be the motion a wave motion or a direct motion. Let us 
take one or two examples of waves : firrt, that of water, w hich is 
familiar to us. I need scarcely point out that a wave of the sea 
is capable of doing an immense amount of work, not to say 
mischief; there is no doubt, then, that it is capable of doing 
work, and this we may take as the true definition of energy, 
existing ina body, viz. the capacity of doing work. Whence, then, 
does a wave derive its energy ? Perhaps we may have to travel 
many miles from the place where we find our wave. Travelling 
to the origin of the waves, we shall no doubt find that a wind 
has generated them, and in reality it is the energy possessed by 
the wind which is carried by the waves to the distant shore. The 
energy possessed by the wind has not been directly expended on 
our coast, but when transmitted by the waves this same energy 
is applied in different manner, and by this difference in appli¬ 
cation it becomes effective. We all know, for instance, that a 
child may ring a church bell if he give a pull at the right inter¬ 
vals of time, and so, by timing ihe impact of waves correctly, it is 
possible for them to do work which in any other way would be 
impossible. Another example of the energy of waves is the tuning- 
fork, as in the experiment which Mr. Lockycr showed you. You 
will recollect that he demonstrated that if one tuning-fork was 
brought near another of the same pitch the second took up the 
vibration of the air. The tuning-fork which was struck, or 
bowed, generated waves in the air carrying some part of the 
energy of the vibrating prongs to be expended on the second 
tuning-fork, and os this tuning-fork vibrated in the tame period 
as the first one, each blow of the air-waves w as essentially well- 
timed, and the fork was thus set in motion. You will also recol¬ 
lect that a a fork not of the same pitch—that is, not sounding 
the same note—was unable to cause vibration in the second 
fork; and this was simply because the energy was applied at 
wrong intervals of time. In the case of the tuning-fork, then, 
the air is the medium through which this energy was conveyed. 

With light we have the same kind of motion in the luminiferous 
ether: the motions of the molecules swinging in the source of 
light may, for the sake of illustration, he looked upon as com¬ 
posed of an infinite number of tuning-forks, the ether, instead of 
the air, carrying their,energy in all directions. How can the 
energy in the ether show itself? In the first place it must meet 
with some obstruction, and secondly that obstruction must he 
capable of vibrating with it, and thus damp or destroy the waves. 
The destruction of the wave motion in the ether is known as the 
absorption, and thus we see that where there is alv-orption there 
work of some kind must be done. r l he work, then, that light can 
perform is this. [When I say light, I say it wiih a definite object. 
It has been said that it is nonsense to talk about dark light; but 
it is no more nonsense to talk about dark light than to talk of a 
white violet, a yellow rose, and so on. Tnerefore, I prefer to 
call the whole ether vibrations with which we are acquainted, 
light, until we get a more authoritative definition.] The work 
that light may perform then is this, it may cause certain anpli. 
ancea in our eye to vibrate (and perhaps also cause chemical de¬ 
composition on the colouring matter of some membrane which is 
placed near the retina), which gives us the sensation of vision. 
Secondly, it may cause the molecules of the material body on 
which it falls to vibrate more freely than they do when in a 
normal state of vibration, and thus rune the temperature of the 
body. (It must be recollected that physicists suppose the mole¬ 
cules of all matters to be in active vibration, and a rise of tem¬ 
perature simply means an increase of those molecular motions). 
In the third place it may cause the atoms which compose the 
molecules to vibrate more energetically than they do under 
ordinary circumstances, and cause one or more of the atoms to 
■wing off, as it were, and thus create a new molecule; ia other 
words, cause a dissociation of the molecule. We may sum up 
our definition by saying that the presence of light can be known 

*■* *"• 


by three distinct kinds of work. It may be known by its 
causing the sensation of vision ; it may be known by a rise in 
temperature of the body on which it falls; and it may be also 
known by the chemical action which it induces. I think, 
then, we have an answer to the question which I propounded. 
How can w e tell that there are rays which exist below the 
visible red of the spectrum? If they exist, they must be shown 
by a rise in the tern peraturc of any body which may absorb those 
rays when placed m their path, or by their chemical effect. That 
they do not give rise to the sensation of vision I need fcarcely 
say. 

The dark rays were discovered in the years 1800 and l8ot by 
Sir William Herschel, who was investigating the solar surface 
with a telescope. Finding that the heat sent to the eye was 
unbearable, he wished to obtain some medium to cut off ihose par¬ 
ticular rays which gave the heating effect. In order to do that 
he undertook a series of investigations of the spectrum, in what we 
should now call perhaps a rough kind of way, in a manner which 
I will show you on the screen. A beam of light was passed 
through a prism fixed horizontally against a slit in a wall, being 
bent so that the spectrum fell upon a table beneath, on which he 
ruled lines marking the boundaries of the colonrs. On a sloping 
board turning on castors he placed three thermometers in a line, 
two of which he caused to lie within the spectrum, the third 
remaining out-ide it. He then noted the height of the mercury 
in all three of the thermometers, and thus compared the two in 
the spectrum with that lying beyond it (I may say that the dia¬ 
meters of the bulbs of the two thermometers in the spectrum, 
which is rather an important point, were one-eighth of an inch 
and half an inch respectively). Not only did Sir William Herschel 
use thermometers, hut he also used the principle of absorption 
to increase their indications, for he blackened those thermometers 
with China black. He found he got a greater effect by using 
lampblack than by u-ing the bare bulbs of the thermo¬ 
meters. He commenced bv placing his two thermometers 
in the violet, and he found he got a certain rise of mercury. 
Having made a scale in accordance with the ruled lines on his 
table, he set up at the point indicating the violet an ordinate 
also to scale, showing the number of degrees of risp in the 
thermometer at that particular point. Then in the indigo he 
set up another ordinate indicating the degrees of rise there, 
and so on at all these different points ; so that he was able to 
construct, as it w ere, a mountain of the heat effect due to the 
spectrum in all parts (Fig. i). Having gone in this way over the 



whole of the visible Fotar spectrum, be found there was a rise in the 
two thermometers, as he approached the red from the violet. (It 
must be recollected that before his time there was no knowledge of 
any rays which existed below the red). He therefore ruled Tines 
on his table beyond the red, and having reached the limit of the 
luminous speerrum, he shifted his thermometers beyond, and 
found that they rose even higher than in the red. This led him 
to continue the experiment, and he found by going a long way 
beyond the red he still got a slight trace of rue in the mercury of 
his thermometers. By this means he was able to construct his 
well-known curve (which answers to a cunfe of energy) in the 
very simple manner shown in Fig. I. I shall have to refer to this 
curve in another lecture,' and I want you to fully bear in mind that 
tha heights of every part of this curve answered to a comparative 
measure of the energy of the particular parts of the spectrum— 
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in other word?, to the comparative heating effect of different 
parts of the solar spectrum. Thus you see that Sir William 
Ilerschel, by the use of thermometers, was able to discover that 
there were rays existing below the red, and this he did by the 
second method, viz. by noting the rbe of temperature in the 
absorbent body, lampblack, placed in the pa'h of the rays. There 
are other modes of showing a rise in temperature in lampblack, 
amongst others by the thermopile, and to that I shall have to 
refer more at length in a subsequent lecture, and therefore 1 
pass on at once to the chemical effect of the different rays of the 
spectrum. 

In order to show you how wc can arrive at a knowledge of 
the existence of energy in the diflerent parts of the spectrum by 
their doing chemical work, 1 must take you through one or two 
very simple experiments, experiments which 1 dare say you may 
have heard 01 before, but the sight of which perhaps may 
impress your minds more than if you merely read of them. 
The first experiment will show the effect upon chloride of silver. 

I have in this frame a piece of paper impregnated with chloride 
of silver, and behind this f creep, which I have had erected to save 
your cye<, is a Siemens electric lamp, which gives out a very intense 
light indeed. A lens placed at a proper distance from the points 
wili came an image of them to fall on this paper. After a few 
secondi’ exposure you see that where the image fell we shall 
have a darkening effect; in fact we have an image of the 
arc printed on the chloride of silver paper. Now this paper 
apparently to all casual observation is white; what rays of the 
spectrum are they then that cause this blackening effect? By 
and by we shall have to find out to what this blackening is due. 

1 have here some chloride of silver in collodion, and with this I 
think we shall be able to see what rays they are which affect the 
chloride of silver. In front of the slit of this spectroscopic 
arrangement we place this chloride of silver, and you will remark 
that the image of the slit cast by the prism on yonder while 
wall is of a lemon colour, and that the violet of the spectrum is 
much subdued in intensity. The true colour of chloride of 
silver in that pnrtioihr state in which it exists in the paper then is 
that which absorbs the violet, and from what has been said on the 
principle of work being done w here absorption takes place, we 
should expect to find that it Is the violet rays which discolour that 
chloride of silver, and not the yellow rays, which, os we saw, 
passed freely through it. We will prove that. I have here a 
blue glass, and we will see whether we can print through the 
blue glass in the same satisfactoiy manner that we can when the 
light ts unshaded. Placing a yellow glass in front of the light, 
first yon see that there b no actiomwhatever—the paper remains 
perfectly white. Now, taking the blue glass, and trying to 
print through It, yon see we have a print of the arc—not perhaps 
quite so deep as where the unshaded light acted on the paper, 
but still sufficiently so to show that the blue and violet light 
are effective. The proposition enunciated then In this case is 
correct, that the rays active in the dissociation of chloride of 
silver are the rays it absorbs. But we may consult the 
spectrum still further, and, by placing such a piece of paper 
directly in it, and allowing it to print, we shall find that the 
chloride of silver Is only attacked by the blue and violet rays, 
aud not at all by the yellow. Such, you see, is the case in the 
photograph before you. There b an invisible part of the spec- 
tram beyond the violet by which the silver chloride is even taore 
affected, but that is a region of the spectrum with which I will not 
trouble you, as it ii beyond the scope of my lectures. It will be 
seen then that we have a specimen of the chemical decomposi¬ 
tion of a solid body. Now I should like to show you what is 
the cause of that darkening; namely, how the chloride of silver 
Is changed. I am obliged to use chemical symbols, because 
they are short, but 1 wilt try to explain them. In ordinary 
chemistry the chloride of silver is designated AgCl, Ag meaning 
one atom of silver, and Cl meaning one atom of chlorine, which 
are Joined together. But in ordi t to explain phenomena which 
•re met with in photography, silver really tequires two atoms of 
chlorine to be combined with it to form chloride of silver; that 
is silver is a diad element. This 1 have expressed by this 
symbol which I have here, Ag w Cl l ; that Is two equivalents of 
chlorine are obliged to be combined with one equivalent of 
silver, -I will give the reason why the old formula is not per¬ 
fectly correct > when yon have light acting on chloride of silver, 
work of some description Is done amongst the atoms of the 
molecules forming it, and we have one atom of chlorine thrown 
off by the vibrations of the blue part of the spectrum, and the 
new molecule Ag"Cl is what is formed, which will grasp any 


other unsatisfied atom or molecule which may come in its way. 

In chloride of silver, then, we have an example of the decom¬ 
position of a solid body by the action of light. 1 have here two 
bottles, both containing eihyl iodide, a body which we will say 
roughly is composed of ethyl and iodine combined together; the 
action of light on this is to cau-e the iodine to separate from the 
ethyl, and the iodine liberated colours the liquid, as we have it in 
one I rattle. The other bottle is ethyl iodide unaltered by light. 

So that you see we are obliged to shield this liquid from the 
light in order to prevent it from decomposing into ethyl and 
iodine. Here we have decomposition of a liquid by light. 

I will now endeavour to snow you the decomposition, or 
dissociation, which is perhaps a better term, of the molecules of 
a gas, and its combination with something else. I have here a 
jar of chlorine, and I think you will see by holding it in the rays 
of the spectrum that we have certainly the violet cut off, and a 
good deal of the blue. Therefore, if we find any work can 
take place within this chlorine it most be by those rays which are 
absorbed or cut off. I bave here a jar of hydrogen which is 
perfectly colourless, and were 1 to put that in the spectrum I 
should teach you nothing, because the whole of the rays would 
pass through it. If then I have a mixture of hydrogen and 
chlorine together, and allow light to act upon them, it is quite 
evident that the only matter which can be acted upon is the 
chlorine. Now, in these small glass bulbs which are covered with 
yellow paper, are equal volumes of chlorine and hydrogen. When 
chlorine and hydrogen arc combined together we have what is 
known as hydrochloric acid, a gas of the same tenuity as a 
mixture of the two. It has been found by practical experiment 
that if you have an intense source of light acting upon chlorine 
and hydrogen a combination between these two at once takes 
place, and we have the hydrochloric acid formed with a violent 
explosion—not enough to do any harm, but one which will 
make the room echo. Now our conception of the matter is 
this, that no hydrogen atom can exist by itself; that there must be 
two atoms to form liydrogen molecules; and that there must be 
at least two atoms of chlorine to form a chlorine molecule, per¬ 
haps more. Anyhow, you cannot have less than two atoms to 
form one molecule of chi wine, or less than two of hydrogen to 
form a molecule of hydrogen. If then we have these two 
mixed together, and cause light to act upon them, what is the 
physical re-nit? The physical result is that the atoms of 
chlorine will swing violently apart from one another, they will 
be dissociated, and in their swing will catch up one of the atoms 
of hydrogen, ard hydrochloric gas. will be formed. Now you 
saw that the mixture of chlorine and hydrogen, or rather that the 
chlorine it-elf cut off the blue ; in other words, it was the Hue 
light which would have any chemical effect upon the mixture. 

I will now get Mr. Greening to allow the Siemens light to act 
through red glass, and yon will zee, I think, that there will be 
no effect whatever. Now, directly he takes it away there is a 
violent combination of the two with an explosion. To show that 
it is the blue light that is the effective light we will cause those 
two gases to explode by means of white light filtered through 
blue glass. I may say that the arrangement is vety simple. We 
have the Siemens light; a lens brings the rays from that 
Siemens light to a focus on the centre of the bulb, and the 
vibration of the ether proceeding from those points causes those 
two molecules to combine in the way that you saw just now. 
We will put the blue and yellow glasses together first, and start 
the Siemens machine; when we draw away the yellow glass 
we have the same result as before. 

For photographic purposes silver salts are the most convenient; 
if, however, we hod to wait until the silver salts visibly darkened 
before we obtained a photograph, we should have to wait orach 
longer than it is in the experience of all that we have to do. 

I will try and explain what happens when a very short exposure 
is given to a silver salt. For certain reasons silver chloride Is 
apt used, but we have recourse to silver iodide or silver bromide, 
and in some cases where both are u-ed together a better result ie 
obtained. What happens to these salts by a short exposure? 
What happens to silver chloride when acted upon by light? 
You will remember I told you that (with our notation for silver) 
after light had acted on silver chloride we had one atom of silver 
combined with one atom of chlorine. In the same way, if we 
replace the chlorine by iodine we have sub-iodide of ailver 
formed. The visible image and the image impressed by a very 
short exposure are identical exoept In the quantity of matter 
altered. We will suppose, for instance, according to the modern 
theory that each of these molecules are charged with electricity, 
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with one kind of electricity. These sub-molecules, the sub-iodide 
and the sub-chloride, are nnsaturated compounds and are ready 
to join hand* with any body for which they nave the least affinity. 
Suppose then we have a solution of a silver salt, say of silver 
nitrate^ and that we introduce some body which will precipitate 
that silver in a metallic state, and suppose again that one atom 
of silver as it is precipitated is charged with one kind of elec¬ 
tricity, it is quite within the range of probability that the silver 
atom, as it is precipitated in the solution, may be attracted 
by the sub-iodide of silver when charged with another kind of 
electricity, and so form a new molecule as it were. This built- 
up molecule will not be fully satisfied, but probably have an 
excess of the opposite kind of electricity, with which the sub¬ 
iodide was charged, and the silver atoms which were oppo- 
sitely charged to those first attracted would in their turn be 
attracted, and so on until the image is, ns it were, built up on the 
small quantity of sub-iodide first formed by the action of light. 
In the case of silver bromide we have the same thing happening. 
We have sub-bromide of silver formed, which is represented by 
one atom of silver, and one of bromine, Ag"Br, and it is quite 
within the range of possibility that another body may be 
brought in contact with that, which, being charged with elec¬ 
tricity opposite in polarity to that with which this molecule 
is charged, may attract away, as it were, the bromine, and thus 
leave the metallic silver itself behind. This is what happens 
really in the case of what we call alkaline development. In the 
first case we had acid development, or an image built up by the 
deposition of silver from silver nitrate, and in the other abstrac¬ 
tion of bromine from the small quantity of sub-bromide of 
silver which is formed by the action of light. The image so 
built ur however, would scarcely be apparent, since the metallic 
silver thus formed would be inappreciable, to (he eye. Another 
phenomenon seems, however, to present itself, and that is, that 
the atoms of metallic silver, and of the unaltered bromide of 
silver, are opDositcly charged with electricity, and combine to 
form fresh sub-bromide of silver ; these new molecules of sub¬ 
bromide are reduced, and so the action goes on till an image 
is built up, each molecnlc of sub-bromide originally formed by 
the action of light forming a nucleus for the reduction. If 
instead of forming the iodide and bromide of silver in collodion 
films, os is usually the case now, we form iodide and bromide 
of silver on a metallic silver plate by allowing iodine and 
bromine vapour to have access to it, and if, after exposure to 
lights we allowed mercury vapour to act upon it, then the same 
kind of action would take place, the condensed mercury vajxnir 
would be attracted to those points which had been acted upon 
by light. That is the earliest form of photography, and was 
known as daguerrotype. 

I now propose to show- you a practical demonstration of the 
two methods of development of which I have shown you the 
outlines by diagrams. First, I will ask you to notice the part of 
the spectrum which the silver iodide plate cuts off. I have placed 
such a plate in front of the slit of the lamp, and you will see the 
blue is cut oft. Iodide like chloride cuts off the bine rays, lrot 
with more intensity than the chloride. Where there is absorp¬ 
tion there alone can work be done, the blue rays nre therefore 
most effective in altering iodide of silver. 1 have a photo¬ 
graphic spectrum apparatus placed in position. We have the 
Siemens light as before, a collimnting lens (about which I need 
not enter into details), a prism through which the light has to 
pass from the slit, and here wc have a lens and an ordinary 
camera. I propose to place a plate coated with silver iodide in 
the spectrum of the arc, and another coated with bromide, and 
then develop them if possible on the screen before you by the- 
two methods of development. The first plate we expose is an 
ordinary wet plate, i.e. we have a collodion film which covers 
the plate, and this collodion film contains iodide of silver, and it 
is moistened with nitrate of silver. We will expose that to the 
spectrum for a second- I have in front of the slit at present a 
solution of bichromate of potash, which cuts off the blue, and 
therefore the light passing through would have no effect on the 
plate. I withdraw the front of the slide, and give a very short 
exposure. Now we will take a cell, T, containing what we call 
a developing eolation, that is, something which will precipitate 
metallic silver from the soluble nitrate of silver; we will place 
It upon the stand of the lantern, 8 , and by means of the lens o 
.we shall see a reversed image of part of the cell on the 
screen. I next place a piece of yellow glass, a, in front of 
the lantern leu. I taka the plate and simply immerse it in 
the fetation, end by degrees yen will tee a blackening take 


place. I am afraid the film is a little loo intense—it is now 
coming out more rapidly and more vigorously; and here we have 
the image of the blue end of the spectrum perfectly developed. I 
will get my assistant to take charge of this, and in the mean¬ 
while I will throw on the screen another spectrum which was 
taken in a similar manner. 

Now we will try the other mode of development, which I hops 
will be more visible to the audience than the one we have tried. 
We will use the Siemens light again to form the spectrum. We 
will keep the yellow solution in front to cut off the blue rays 
whilst focussing it, and then I am perfectly safe. Then wc will 
remove the yellow solution, and give a very short exposure, and 
we will develop by the alkaline process. Wc* will use the 
same apparatus as before for developing. We have here a cell 
containing the liquid which has a great affinity for bromine, and 
I have no doubt ue shall find that the solution will take away 
the bromine and leave metallic silver heliind. It will probably 
be rather slower than the other in appearing. The plate is now 
pliccd in the cell, and wc see the lines of the spectrum are 
appearing, and finally the image is fully out. I now withdraw 
the yellow glass. 

You may ask how it is I can afford to let the light fall on the 
plate without causing a further deposition. The fact is, this solution 
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itself is coloured red, 1 and therefore the light passing through it has 
no effect on the bromide. I daresay by ana by, when those pictures 
arc thrown on the screen, you will be able to see what kind of 
spectrum we have got. You will remember, then, that we have 
in these methods of development which I have endeavoured to 
bring before you two kinds of chemical action—one a physical 
action of attraction exercised by sub-iodide of silver, the other 
a chemical one by the taking away of bromine from the silver 
salt 

The first mention that we have of a photographic spectrum 
in the red or below the red was in the year 1830, when Dr. Draper 

E ublished a paper saying that he had been able to observe certain. 

nes in the solar spectrum below the limit of the red. I propose to 
show you on the screen a copy of his photograph, and explain 
bow it was taken. Dr. Draper proceeded in this way. He 
took a daguer r eo ty pe plate, exposed It to light first, then exposed, 
it to the spectrum. In Dr. Draper's spectrum we have the 
whole of the blue and violet part of the spectrum delineated, but 
in part of the green and all or theydlow there is a blank, but be- 
* The plats was developed bjt ftrraui oxalate. 
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law these the lines in the red A and B in the red are shown ; but 
•dill lower down there ore three liues delineated, which he calls 
a, 0 , y. Recollect the way he proceeded. He exposed the 
daguerrotype to light, and he allowed the spectrum to fall upon 
it. What was the meaning of that ? The meaning of that was 
he altered the iodide of silver to begin with. I have here a niece 
of iodide of silver paper. One half has been exposed to light, 
and the other has not been exposed to light at all, and you wilt 
see the difference in colour. One has a greenish brown tint, and 


the other a decided yellow. The yellow you saw cut off the 
blue ; the brown tint, if you nut that in the spectrum, would allow 
the yellow to pass, but would cut off not only the blue bat alto 
some of the red too, How then do we explain this action ? It is 
true he found that these lines, A, B, a, 0 and y, had impressed 
themselves, but he found they were what wc call reversed lines, 
that is to say, what ought to be black before were white, 
and what ought to be white before were black. How can this 
be explained ? The spectrum was the same, the iodide of silver 
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plate wa4 the lame. All was the same except the previous ex¬ 
posure to light. Non-, this remained unexplained for a long 
tune. It was supposed there was a certain antagonism between 
the rays, that is to say, that the red rays were able to undo the 
work which the blue had done, and that the yellow remained 
neutral. But was this an explanation ? There can be no such 
thing as antagonism of energy in this matter, and therefore it 
required some further explanation. 

In investigating the subject it fell to ray lot to try experi¬ 
ments on the constitution of the photographic image, and my 
experiments led me to find that what was supposed to be 
ootagonUm of rays in the red port of the spectrum to those of 
the blue was nothing else but another chemical action which was 
colled into play. 

I luve here a negative of a line drawing. I place a collodion 
plate containing iodide of silver in contact with it, but befure 1 
develop it 1 will place lialf of it in a solution of peroxide of 
hydrogen, which is an oxidising solution, and on developing l find 
only half the image has appeared, viz. the part which was not 
placed in the oxygen peroxide; to adopt the old explanation, there 
is an antagonism of the peroxide of hydrogen to the action of light! 
This gave a clue to Dr. Draper’s reversal of the image which 
he got in the red rays of the spectrum. I will show you what 
it occurred to me did happen. Dr. Draper's plate after it had 
been exposed to light contained molecules of sub-iodide of silver, 
and when he allowed the spectrum to play upon it the sub-iodide 
of silver was anxious to obtain anything it could to satisfy itself, 
and so took up oxygen from the atr and formed an oxy-ioaide of 
silver, Ag"I, combined with oxygen, and that oxide of silver was 
totally incapable of development. Why ? Simuly because its 
energy of attraction was satisfied; there was nothing to attract 
the mercury c indented from the mercury vapour by which hi* 
ittbge was developed. This then might be on explanation of 
Draper's photograph which should be capable of proof, and in 
order to prove it 1 will show the way I proceeded. I will take a 
plate of iodide of silver and expose it to light before you ; then 
I propose to immerse it in a cell containing an oxidising solution 
of very delicate peroxide of hydrogen, w hich, os we know, is a very 
strong oxidiser, in fact one which will give up oxygen very freely to 
anything brought in contact with it. I have an arrangement by 
which I can do that, consisting of a dork slide in which 1 can 
put the cell and the silver plate, Htrt you see the prepared 
plate in its normal state. The electric light is allowed to act 
upon it, and of couroe the iodide of silver will be reduced to sub- 
iodide. I shall next allow the spectrum to play on the plate 
whilst immersed in this oxidising solution, and see if we cannot 
get the some results that Draper did in his reversed spectra rfi. If 
the theory that I give of the production of Draper’s oxidising, 
photograph is correct, then the rad tight ought to aid the oxida¬ 
tion of the photograph, or rather of the subiodide, forming that. 
twylodlde of silver which I mentioned to you. I will leave the-1 
bichromate cell in front of the slit in order that you may see the 
hfae rays have nothing at all to do with the matter. 1 will give 
rather a longer exposure than I did before, and in that way I 
think I shall be able to get a result. 3 wtil give it .to my 
mijrtaal .to develop, and then throw it on the screen as soon as 
be has finished with it, How what shall we expect & find it 
this photograph? If the red rays help the oxidation o t the 


iodide we shall expect to find that where the red rays ore active 
no development whatever will have taken place, and os a feet 
that is really what we find. This method of Draper's, of photo¬ 
graphing the ultra-red part of the spectrum, is exceedingly in¬ 
convenient, as it requires a long exposure, atul, I may say, is 
unsatisfactory, because it gives very bad definition. You have 
to use a very open slit in order to get it. 



I now throw on the screen a portion of the solar spectrum taken 

. In it you will see 

arises. 


oxidising solution such* as potassium nitrite? We have the 
answer at hand in the shajie of a photograph so exposed. The 
reversal, you see, is entirely absent. 

Now the question comes, Is it possible to show the existence 
of the ultra-red rays of the spectrum by visible means? in other 
words, by the exposure of any surface to the light? I think I 
can show you that it is possible by Balmain's phosphorescent 
paint. If I expose this to the Light of the electric lamp we 
shall find that of course It wilt become very luminous indeed. 
Now when I expose this luminous surface to the action of the 
Spectrum something ought to happen, perhaps which will 
give us an idea of Draper's photographs. I will try, and then 
I must pass round this luminous plate, because you will not 
be able to see it at a distance. I bring the light to a focus 
on the slit of the spectroscope, and place the surface of the 
paint, which is still luminous, in the spectrum for a short period, 
and now I will pass it round, and you will be able to see the 


mmenaj first of all a bright patch, and then a block patch 
, rad. The bright patch is caused by the blue rays; the block 
patch beyond is caused by fhe ultra-red rays, the red rays and 
the yellow rays ; in other words, these rays have the property of 
quenching the vibrations of the phosphorescent particles, so that 
yon see we have a means of showing visibly the existence of the 
uhra-red rays of the spectrum. 

Our knowledge of the value of the photography of the spec- 
tram, as regards its moat refrangible portion, was very limited 
indeed until Mr. Lockyer took up the subject of spectrum photo¬ 
graphy with earnestness. In the year 187a at Chatham wp 
also began bur researches in this matter, and we hoped that 
what we had found to be so immensely valuable- in the violet 
and the blue regions of the spectrum-we might ahe he able 
to accomplish for the red and ultra-red raye of the speed urn 
as well. In the year 187a Vogel mode an important unnoanoe- 
tnent, which, if irihnd proved everything one canid have wfehed. 
would have left no need fee father experimentation. He said 
if you took a bromide of stifar plate or Iodide of stiver pbet* 
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and covered it with a dye, that in the spectrum, where the 
dye absorbed, there a photographic action, although beyond 
the usual boundary of photographic action, would be seen. 
We followed up this very carefully, hoping to find some dye by 
which we might be able to photograph the ultra-red rays of 
the spectrum. Had 1 known as muen then as I do now' 1 should 
not have followed any such chimerical idea. But what Vogel 
stated was perfectly correct, viz. that in that regions of the 
spectrum which certain dyes absorbed, a photographic action 
would take place. Suppose I take a plate prepared with some 
silver salt, and flow over it a dye, and then expose it to the spec¬ 
trum ; I find where the dye absorbed there a photographic image 
was formed. What was the meaning of this ? This required in¬ 
vestigation as well. The first dye that was taken up was that of 
cyamn blue. I have here a plate covered with cyan in blue, and 
when this plate was placed in the spectrum it was found that it 
bleached in the yellow, No, If. Fig. 5. Now what was the 
meaning of that bleaching in the yellow ? Let us consult the 
absorption spectrum of cyanin blue, to sec whether it absorbs in 
that particular part of the spectrum; for if it absorbs in that 
particular part there work must be done as I have already shown 
you. I will throw the spectrum on the screen, and then intro¬ 
duce a solution of cyanin blue in front of the slit of the lantern, 
No. I. Fig. 5. We do thi«, and it will be seen that there is 
great absorption in the yellow, so that that particular portion 
of spectrum bleached the cyanin blue which the cyanin blue 
ent off. So that work and absirption went hand in hand : 
when the action was investigated more closely, it was found 



F10. 5 —I., absorption spectrum of cyanin blue; II., bleaching effect of 
spectrum on paper stained with cyanin blue: III., bleaching effect of 
spectrum on a silver bromide film stained with cyanin blue ; J V., photo- 
RTSph'c impression of lpectrum prepared as in III. The shaded parts 
•how metallic stiver on development. 

that the work performed was an oxidation j in other words, 
that bleaching took place through the effect of oxidation. So 
much for cyanin blue, perse; when, however, we took a plate 
covered with bromo-lodide of silver in collodion, and dyed 
with cyanin blue, exposing it for some time to the spectrum, 
it was found not only that the cyanin was bleached in the 
yellow, but it was also bleached in the blue, No. III. Fig. 5. 
It should be remembered that the only factor of difference was 
in the first case we had cyanin blue, in the collodion by itself, 
and in this last the dye and iodide and bromide of silver. What 
then was the explanation of this? That required a further 
investigation, and I think, perhaps, I shall be able to show you 
what really did happen. i will take that same cell of cyanin 
blue used before, and place it in front of the slit of the lantern, 
and we have the cyanin absorption spectrum on the screen. 
Now I have told you that when bromide of silver or iodide of 
silver is exposed to light, one atom of iodine or bromine is given 
off, and if the exposure be prolonged the amount is measurable, 
therefore it is possible that the bleaching action in the blue might 
be due to the action of bromine, and if so, bromine ought to be 
able to bleach cyanin blue, If we take bromine water and drop 
it into the cell f I think yon will find 'that the whole spec¬ 
trum will appear again in its usual brilliancy; we drop the 
bromine water in, and the whole spectrum does appear on the 
screen. Our question then is answered. The bromine liberated 
from the bromide of silver by the action of light when the dyed 
film was placed in the spectrum, was able to .bleach it in the 
bine part of the spectrum in the same way that the oxygen in 
the air was able to bleach It under the influence of the yellow 
rtya. 

Now I will show you what the action of oxidised matter on 
diver is. Here we have a glass plate on which wm written 
f* May atth ” with an oxidised solution of albumen. This was 
canted with a collodion film containing bromide and iodide of 


silver, and developed in the usual way. You w ill see that where 
the oxidisable matter is placed, there we have a deposition of 
silver upon those particular portions. Apply this to the spec¬ 
trum developed on a plate stained with cyanin blue; where it 
is bleached in the yellow, the oxidised dye will cause a deposit 
of silver to be formed, * whilst where the blue rays have acted 
we shall have a deposition of silver due to ordinary develop¬ 
ment, as already explained. I throw upon the screens spectrum 
showing this. The film of collodion containing the silver salts 
was dyed, and then the bromide of silver dissolved away. You see 
we have a bleaching in the yellow and also a bleaching in the 
blue, one being due to the oxidising action of the yellow rays 
on the plate, the other due to the action of the bromine upon the 
dye itielf, Next I will show you a photograph (No. IV. Fig. 5) 
of the spectrum taken on such a dyed plate. We have the part 
impressed by the blue rays, and a deposition of silver as before, 
and abo we have the yellow where there is another strong depo¬ 
sition of silver. For convenience’ rake I have photographed the 
absorption spectrum of cyanine and placed it below the spectrum 
photographed on the silver stained with cyanin. You will thus 
see that tne band in the yellow impressed on the latter plate 
corresponds exactly with the absorption of the cyanin blue 
it-elf. 

Carrying the investigation a little further, it was fonnd that the 
same took place with eosin. 1 have an eosin solution here, and 
here is an absorption-spectrum of eosin which cuts off a great 
deal of the green—we have the yellow, but the green is cut out 
and the blue is damped. The green is the principal portion 
which is absorbed; in other words the work which has to be 
done on the dye w ill l>e done in that part of the spectium. 
In the photograph of the spectrum of eosin taken with bromide 
of silver dyed with eosin, you see as a result that we have the 
plate impressed hy the blue rays, and also the plate impressed 
by the green. The deposition of silver on the two parts is due 
to diflcrcnt causes : that in the green is due to the work done 
on the dye; the work was not done on the silver directly, but 
on the dye first. That on the blue was due to the work done 
on the silver bromide itrclf. I ntay say that all dyes which I 
have found useful in the photographic seme are what we call 
fugitive dyes 5 in other words, dyes which fade in the light. 
Indies are perfectly well acquainted with the fact that some dyes 
will not stand well; those which fade most rapidly give the best 
results in spectrum photography. 

( 7 b be eentinued.) 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cambridge.— 1 The Clothworkers’ Exhibition for proficiency 
in Physical Science, tenable for three years by an unattached 
student at Oxford or Cambridge, has been awarded to J. Davies. 
The next Clothworkers’ Exhibition will be awarded for Physical 
Science by means of the examination for certificates to be held 
next July by the Oxford and Cambridge Schools Examination 
Board. Candidates must be non-collegiate students of one 
term’s standing at Oxford or Cambridge, or non-residents who 
are prepared to enter as such. 

The oral and practical examinations in the second part of the 
Natural Sciences Tripos concluded on Monday lost (12th). 

Prof, Stuart has now thirty-eight pupils in mechanism and 
engineering, and more space and new machinery are needed to 
meet their growing requirements. A new room mca uring 
thirty-six by twenty-five feet is asked for, with motive power, a 
heavy lathe, a slotting machine and larger forge. Messrs. 
Greenwood and Batley will present a slotting machine when 
there is a place to put it in. The building will cost 225/. 

Mr. D. MacAlister, Fellow and Medical Lecturer of St. John's 
College, will lecture on Methods of Physical Diagnosis three 
times a week next term, beginning February 2. 


SOCIETIES AND ACADEMIES 

London 

Linnean Society, December 3.—Sir John Lubbock, Bart,, 
president, in the chair,—Mr. J, Harris Stone exhibited specimens 
of the dried plant and made remarks on Lychnis visearia as a 


* It has bun c_,_ __ w _„ _ w 

dm* to affect it, sad that tbs pherocieaon It visible after a short« 
TU simple answer to the Question is. When does the bkacUn* con 
The merest trace of reduced dye would act as a nucleus for develop 
does the Burnt Immeasurable trace of subiodide 01' 
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trap for ants. lie pointed out that three or four glutinous or 
sticky rings ore situate immediately underneath the nodes in the 
flowering stalks. Ants climbing the stems are arrested and die 
in numbers at the sticky zones, and few reach the flower. In 
Norway last summer he had observed as many as 05 per cent, of 
the plnnts with dead and dying ants thereon ; ana he therefore 
submits whether the zones are a protection to the flow ers ? the ants 
noxious? or that their dead bodies ultimately sene as pabulum 
for the plant ? Dr. T. S. Cobbold exhibited diseased roots of 
Sttpkanolus which he had received from Dr, Masters. They 
swarmed with myriads of nematode worms and were also covered 
with minute Acari. He referred the worms to the genus Ispto- 
dera , and stated that thirty-three years back he discovered similar 
parasites in the shrivelled leaves of Gloxinias.—Dr. Maxwell 
Masters read a note on the foliation and ramification of BuJUUia 
auritufata. He shows from a study of the inode of development 
and other considerations that the leafy auricle- between the 
petioles represent leaves of a whorl, so that the verticil consists of 
two perfect and two imperfect leaves. An additional link between 
1-iOgauiacea: and Kubiacem is thus afforded. Further details were 
given concerning the multiple axillary buds in this plant and the 
supra axillary thooK Somcofthepeculiariticsallude I to are usually 
explained on the hypothesis of fusion, but the author .shows that 
in this, as in many similar cases, the appearances are due to an 
arrest of development, in consequence or which parts that should 
become free in course of grow th remain inseparalc, and in some 
cases are ''uplifted ” with the axis as it lengthen':, ai d are thu- 
removed from their normal position.—Prof. Owen read a paper 
on the homology of the conario-hypophystnl tract, or the so- 
caUcd pineal and pituitary glands. He propounds the view that 
it is the modified hom doguc of the mouth and gullet of Inverte¬ 
brates ; that the sub-ce-ophageal ganglia or ganglionic mas' es or 
neural cords constitute the centres whence are derived and cau- 
dally continued the liumologues of the Vertebrate myclon.—Mr. 
McLachlan communicated a paper on the Ncuroptcra of Madeira 
and the Canary Islands. Prompted by the le-earches of the 
Rev. A. E. Eaton in November and December, 1SS0. The 
author gives a rtsumt of all that had been published on the sub¬ 
ject, and a tabular statement of the species found in the islands, 
indicating tho c known also to exist in Euroiie. In all about 53 
sjweic- had been noticed from the Mauds, of which 19 are 
known inhabitants of the European continent, and 4 African; 
species had l»een found in Madeira, 31 in the Canaries, 16 
ing common to both. The paper concluded with a detailed 
account of the species, including descriptions of several new 
ones.—The following gentlemen were balloted for, and elected 
Fellows of the Society Capt. P. Greene, G. S. Jenman, W. 
Landau, E. G. Warnford Lock, Rev. T. P. II. Sturge-, Lieut. - 
Col. C. Swinhoe, G. C, Walton, C. S. Wilkinson, G. S. V. 
Will-, aud Rev. Geo. Wilson. 

Mathematical Society, December 8.—Mr. S. Roberts, 
F.R.S., pre-ident, in the chair.—Mr. G. II. Stuart, M.A., late 
Fellow of Emmanuel College, Cambridge, was elected a Member, 
and Miss C, A. Scott was admitted into the Society,—The follow¬ 
ing papers were readOn the polar planer of lour quadrics, Mr. 
W. Spottiswoode, Pres. R.S.—On some forms of cubic deter¬ 
minants Mr. R, F, Scott.—On the flow of a viscous fluid 
through a pipe or channel. Prof. Grcenhill. —The covariant 
which is the complete locus of the vertex of the involution pencil 
of tangents to a cubic, Mr. J. J. Walker, 

Chemical Society, December 1.—Prof. Roscoe, president, 
in the chair.—The following papers were read :—Researches on 
the laws of substitution in the naphthalene series, Part ii., by 
Dr. Armstrong and Mr. Graham. The product of the action of 
cold sulphuric acid on j9 naphthol proves not to be identical with 
the isomeric sulphonic acid of Rumpf, but to be $ naphthyl- 
sulpbonate. lie same substance may be obtained pure by the 
action of sulphochloride on $ naphthol. By studying the reac¬ 
tions of this bidy the authors prove that bromine and the salpho 
group do not assume the same position in the body when the 
sulphate is treated with bromine and sulphochloride respectively, 
ana express the opinion that modifications of the OH gronp 
appear to lead to important modifications of the taws of substi¬ 
tution. A third ana u fourth isomeric naphthslene-d isalphonic 
add have been obtained.—On bcnzylphenol and its derivatives, 
by E. H, Rennie. The author has obtained a monosulphonic 
add and Its salts in a crystalline condition, He has investigated 
the action of nitric add and of bromine on the salts. He be¬ 
lieves benzol phenol to be a para derivative.—Note on the 
atetbn of ethj-11 chloroearbonate on benzene in the pretence 


of aluminic chloride, by E. H. Rennie.—On peppermint cam¬ 
phor and some of its derivatives, by R. W. Atkinson and 
H. Yosbida. The authors have studied the action of bichro¬ 
mate on this camphor. Menthone is produced; from its reac¬ 
tions the authors conclude that the relation between menthol and 
menthone i* similar to that between borneol and camphor. They 
have examined the physical properties of these derivatives, and 
give the probable constitution or these bodies.—On the produc¬ 
tion of oxalic acid from paraffin oil, by J. Galletly and J. S. 
Thomson. 1 he authors have acted on paraffin oil from shale, 
with nitric acid, and find that oxalic acid Is produced. 

Physical Society, November 26.—Prof. W. G. Adams in 
the chair,—Mr. C. Vernon Boys read a taper on integrating 
apparatus. After referring to his original "cart" machine for 
integrating, described at a former meeting of the Society, he 
showed how he had been led to construct the new machine exhi¬ 
bited, in which a cylinder is caused to reciprocate longitudinally in 
contact with a disk, and give the integral by its rotation. Integrators 
were of three kinds: (1) radius machines, (2) cosine machines, 
(3) tangent machines. Sliding friction and inertia render the 
fir-t two kinds unsuitable where there are delicate forces or rapid 
variations in the function to be integrated. Tangent machines 
depend on pure rolling, and the inertia and friction are inappre¬ 
ciable. They are therifore more practical than the other sort. 

It is to this class that Mr, Hoys' machines belong. The author 
th. n described a theoretical tangent integrator depending on the 
mutual rolling of two smoke rings, and showed how the steering 
of a bicycle or wheelbarrow could be applied to integrate directly 
with a cylinder either the quotient or product of two functions. 
If the tangent wheel is turned through a right angle at starting, 
the machine will integrate a reciprocal, or it can be mnde to 
integrate functions by an inverse process. If instead of a 
| cylinder some other mrfacc of revolution is employed as an 
integrating surface, then special integrations can be effected. 
He showed & polar planimeter, in which the integrating surface 
is a sphere. A special use of these integrators is for finding the 
total work done by a fluid pressure-reciprocating engine. The 
difference of pressure on the two sides of the piston determines 
the tangent of the inclination of the tangent wheel which runs 
Oil the integral ’g cylinder, while the motion of the latter is 
made to keep time with that of the piston. In this case 
the number of revolutions of the cylinder measures the total 
amount of work done by the engine. The disk cylinder inte¬ 
grator may al-o be applied to find the total amount of work 
transmitted by shafting or belting from one part of a factory to 
another. An electric current meter may be made by giving 
inclination to the di-k, which is for this purpose made exceed¬ 
ingly small and delicate, by means of a heavy magnetic needle 
deflected by the current. This like Edison's, is a direction 
meter, hut a meter in which no regard is paid to the direction of 
the current can 1« made by help of an iron armature of such a 
shape that the force with which it is attracted to fill the space 
between the poles of an electromagnet is inversely as its displace¬ 
ment, and then, by resisting this motion by a spring or a 
pendulum, the movement is proportional tar the current, and a 
tangent wheel actuated by this movement causes the reciprocating 
cylinder on which it runs to integrate the current strength. Mr. 
Boys exhibited two such electric-energy meters, that is, machines 
which integrate the product of the current strcnglh by the differ¬ 
ence of potential between two points with respect to time. In 
these the main current is made to pa«s through a pair of con- 
centric solenoids, and in the annular space between these is hung 
a solenoid, the upper half of which is wound in the opposite direc¬ 
tion to the lower half. By the use of what Mr. Boys calls 
" induction traps ” of iron, tne magnetic force is confined to a 
small portion or the suspended solenoid, and by this means the 
force is independent of the position. The solenoid is hung to 
one end of a beam, and its motion is resisted by a pendulum 
weight, by which the energy meters may be regulated like clocks 
to give standard measure. , The beam carries the tangent wheels, 
and the rotation of the cylinder gives the energy expended in 
foot pounds or other measure. The use of an equal number of 
turns in opposite directions on the movable solenoid causes the 
instrument to be uninfluenced by external magnetic forces. Mr. 
Boy* showed on the screen an image of an electric arc, and 
by Us side was a spot of light whose position indicated the 
energy and showed every flicker of the light and fluctuation of 
Current in the arc. He showed on the screen that if the poles 
; am brought too near the energy expended is less, though the 
current is stronger, and that if the poles are too far apart, though 
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the electromotive force is gieater, the energy is less; so that the 
apparatus may be made to find the distance at which the greatest 
enemy, and so the greatest heat and light, may be produced.—* 
At the conclusion of the paper Trof. W. G. Adams and Prof, 
G. C, Foster could uot refrain from expressing their high admira. 
turn of the ingenious and able manner in which Mr. Boys had 
developed the subject, 

December io.—Prof. W. G. Adams in the chair—New 
members t Lieut C. E. Gladstone, K.N., I.ieut, C. Gnuntlett 
Dicken, R.N., Mr. Walter George Woolcomlxs, B.A., K.L.S., 
Rev. Prof. Sircomb, Mr. Arthur Clayden, M.A.— Prof. Adams 
said that it had been thought advisable to invite the members to 
view the Smoke Abatement Exhibition now opened, and the 
meeting was adjourned for that purpose; Prof. Chandler Roberts 
acting as guide.—The next meeting of the Society will be held 
on January 28. 

Paris 

Academy of Sciences, December 5.— M. Wurtz in the 
chair.—The first volume of the works of Cauchy, the first of a 
new edition of the works of Niels-llenrik Abel, and the scien¬ 
tific MSS. of Cbasles, were presented and commented upon.— 
General survey map of France, by M. Perrier. This is a work 
of the geographical service of the War Department, and indi¬ 
cates, by curves, the orography of the country.—Meridian ob¬ 
servations of small planets and of comet b of 1881 at Paris 
Observatory, during the third quarter of iSSl, by M. Mouchcz. 
—On the theory of chain-shot, by M. ResaL—On some applica¬ 
tions of the theory of elliptic functions, by M. Ilermite.—Che¬ 
mical studies on the skeleton of plants, by MM. Fremy and 
Urbain. The substances forming the skeleton are chiefly pec- 
tose and its derivatives, cellulosic substances in their different 
isomeric states, cutose, and vasculose. The results of analyses 
of steins, roots leaves, petals, fruits, and seeds, also of the 
tissues of champignons, are given. It is thought they may be 
useful to botanists for classification, for physiological studies, for 
study of manures, and fossil fuel, &c., and that they have also 
indastnal uses.—Summary account of a zoological exploration 
in the Atlantic, in the Travailleur , by M. Alph. Milne-Edwards. 
This exploration was chiefly off the coasts of Spain ami Portu¬ 
gal, In August. In one case dredging was done at the great 
depth of 5100 m., where numerous animals were met with, 
small indeed, but of high groups (annelids, crustaceans, &c.); 
the temperature was + 3°‘5. Near the Spanish coast, and 
beyond 1000 m. depth, numerous polypiers, mostly unknown, 
showed marvellous development at some points. Among other 
“ finds" were three veiy rare sharks (at 1200m.), which seem 
never to leave the depths, a Norwegian Pontophile, which had 
been thought peculiar to northern seas, a new Pontophile, a 
gigantic Pycnogonidian, ten new genera of Bryozoa, magnificent 
corals of the genera Lophohclia and Amphihtlia, a remarkable 
Asteria representing a new genus, an organism got at 1145m., 
which may belong to the group of Infusoria, and (there also) a 
fine Evtfipkus hke Difffugits of fresh water,—On certain 
meteorological stations it is proposed to establish in the neigh¬ 
bourhood of the North Pole, by M. Faye. He thinks little of 
the project. Its authors consider that the icc of polar regions is 
perhaps the regulator of our climates ; but modern science shows 
the regulator to fie rather in the vast equatorial zone, whence 
storms travel over the two hemispheres. After expounding his 
conception of these phenomena, Mr. Faye points out that France 
would do better to organise a meteorological station in the 
Azores rather than at Cape Horn.—On the theory of linear dif¬ 
ferential equations of the recond order, by M. Brioschi.—Deposit 
of metallic layers of different colours by electricity, by M. Weil. 
Using a single copper bath, he can cover steel or brass t.g. with 
bright layers of such and such a colour at will, by means of dif¬ 
ferent suboxides of copper, whose chemical nature is not yet 
determined . The same hath will produce the whole series of 
colours according to the manner of exposing the nieces. The 
effect is not one of thin plates.—Observations in 1881 on phyl¬ 
loxera and on the means of defence adopted, by M. Boiteau.— 


weak continuous spectrum of the nucleus forming a uniform 
straight line across the bauds.—On Wendell's comet (g 1881), 
by M. Taccbini.—Rectification and addition to a previous 
note on the curve of the solar spots, by M. Duponchel. He 
predicts that the next sun-spot maximum will not be before 1890 
(others say 1882), perhaps 18S8, but more probably 1892.—On 
the curves defined by differential equations, by M. Bornean*.— 
Distribution of energy by electricity, by M. Deprez.—On the 
determination of the ohm j reply to M, Brillouin, by M. Lipp- 
mania.—Variations of the resistance of electric machines with 
their velocity, by M. Lacoine. lie shows reason for thinking 
these variations are explained by those of contact between the 
movable commutator and the springs in friction.—Determination 
of the illuminating power of simple radiations, by MM. Crova 
and Lagarde. Sunlight and a Carcel lamp were compared. 
Part of the spectrum is isolated with a slit, and a Nicol turned 
till strut cease to lie perceptible. With the lamp the maximum 
corresponds to the radiation 592; with the sun, to 564,--On 
the velocity of cooling of gases at high temperatures, by MM. 
Maillard and Le Chatclier.—Combination of hydrogen with 
oxygen under the influence of electric effluves, by MM. 
Deherain and Maqueime. The,, state of humidity of the 
surfaces between which the effluve is produced affects pro¬ 
foundly the nature of the discharge^ both as to external 
aspect, and to its action on the gases.—On the titrage of 
cEnoline and cenotannin in wines, by M. Jean.—Meteorological 
observations during a balloon ascent on October 20, 1881, by 
MM. Date, Poitevin, and Du Havel. These relate chiefly to 
formation of clouds.—Observation of palpebral reflex in chloro- 
formic ana:sthei.ia, by M. Berger.—On the convulsing action of 
morphine in mammalia, by MM. Grasset and Amblnrd. All 
researches on the antagonism of various medicaments to morphine 
should be revised, the substances opposing the soporific effects, 
and those opposing the excito-motor effects of the alkaloid, 
lieing studied separately.—Researches on the history of genera- 
tion in insects, by M. Jobert.—On the post-embryonal develop¬ 
ment of diptera, by M. Viollanes.—Researches on the action of 
digestive juices of cephalopoda on amylaceous matters, by M. 
Bourquelot. The liver and pancreas produce or contain a ferment 
which lias no action on raw fecpla, but which changes hydrated, 
starch into sugar.—On the diamantiferous beds of Minas Gera eg, 
Brazil, by M. Gorecix.—M. De Lesseps gave some information 
with regard to the scheme for piercing the Isthmus of Corinth. 

Vienna 

Imperial Academy of Sciencea, December 1.—V. Burg 
in the chnir.—The following papers were read R. Andreasch, 
on some further examples of syntheses of the sulphydantoins by 
means of thioglycollic acid.—Anton Tomaschek, on the power 
of movement of pollen-bags and pollen-tubes.—W. F. Loeliisch 
and Dr. A. Looas, on the action of carbonic oxide gas on mono- 
potassium glvcerate.—On the preparation of dijpotassium gly- 
cerate, by the same.—T. Hann, .on the monthly and yearly 
oscillations of temperature in Austro-llungary. 


Observations of solar spots and faculse at the Observatory of the 
Roman College dating the third quarter of 1881, by M. Tacchinl. 
Au exceptional maximum of spots occurred in July (as predicted). 
The solar activity has gone on increasing, with special periods 
oC greater frequency of spots, nearly corresponding, as before, 


* to a half-solar irotation. The fatal* show a narked maximum 
in. September.—On the spectrum of Snake's carnet, by M. The- 
chfot. Thb, observed on November 8, had the three earbon 
bands /tha. central brightest) shaded off M, the violet side: the 
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ARCTIC SUCCESS AND DISASTER 

HIS has been a stirring Arctic week. First wc have 
the publication of one of the most remarkable narra¬ 
tives of one of the most successful Arctic voyages ever 
made, to which we refer in detail on another page. On 
Tuesday an influential deputation waited on the Earl of 
Northbrook, to urge upon Government the necessity of 
sending out an expedition to succour Mr. Leigh Smith in 
the Eira. And, also, on the same day, the wires which 
about two years ago transmitted the welcome news of the 
safety of Nordenskjnld’s expedition in the Vega, and the 
successful navigation of the North-east Passage, bore to 
Europe the sad new s of disaster to the Jeannette. Sad 
though the news be, it is not nearly so bad as was to 
be feared, for we doubt if many besides Mr. Gordon 
Bennett had any faith in the survival of the expedition, 
and the search parties that were to be sent out next spring 
were generally looked on as forlorn hopes. From the 
news which' has been transmitted from Yakutsk to St. 
Petersburg, and thence to London and Paris, it is not 
quite easy to make out the details. The following extract 
is from the telegram of the St. Petersburg New York 
Herald correspondent to the Paris office of that paper; | 
he quotes from a telegram to General Ignatieff, dated 
Irkutsk, December 19 - 

“ The Governor of Jakutsk writes that on September 
14 three natives of Hagau Oulouss de Zigane, at Cape 
Barhay, 140 versts north of Cape Bikoff, discovered a 
large boat, with eleven survivors from the shipwrecked 
steamer Jeannette , who had suffered greatly. The adjunct 
of the chief of the district was immediately charged to 
proceed with a doctor and medicines to succour the sur¬ 
vivors at Jakutsk and to search for the rest of the ship, 
wrecked crew. Five hundred roubles have been assigned 
to meet the most urgent expenses. The engineer, Mel¬ 
ville, has sent three identical telegrams, one addressed 
to the London office of the Herald , one to the Secretary 
of the Navy at Washington, the third to the Minister of 
the United States at St. Petersburg. The poor fellows 
have lost everything. Engineer Melville says that the 
Jeannette was caught and crushed by the ice on June 23, 
in latitude 77 and 157 east longitude. The survivors of 
the Jeannette left in three boats fifty miles from the mouth 
of the Lena. They lost sight of each other during a 
violent gale and dense fog. Boat No. 3, under command 
of Melville, having reached the eastern mouth of the Lena 
on September 29, was stopped by icebergs near to the 
hamlet of Idolaciro Idolatre on October 29. There also 
arrived at Bolonenga boat No. i, with the sailors Hind- 
mann and Hoross, with the information that Lieut, de 
Long, Dr. Ambler, and a dozen other survivors had 
landed at the northern mouth of the Lena, where they are 
at present in a most distressing state, many having limbs 
frozen. An expedition was immediately sent from Bolo¬ 
nenga to make diligent search for the unfortunates in 
danger of death." 

From this and from the Reuter’s telegram it would 
seem that Beat No. 1 has not yet turned up. The spot 
^h«e ths disaster overtook the Jeannette is a short dis- 
Vol. xxv.—N a 64 


tauce east of the most easterly of the New Siberian 
Islands. The exact spots where the boats landed are not 
quite clear, and probably there has been some misspelling 
of names ; but it is evident that it is somewhere on the com¬ 
plicated delta of the Lena. It will be remembered that the 
Jeannette, the old Pandora, was sent out two and a half 
years ago by Mr. Gordon Bennett, for Arctic exploration 
by the Behring Straits route. It now appears that Mr. 
Bennett’s instructions were that the ship should keep by 
the cast side of Siberia, and embrace the first favourable 
opportunity of making for the Pole. These instructions 
her Commander, Capt. De Long, had evidently been 
doing hit best to carry out. She was last seen in Septem¬ 
ber, 1879, when she was steering north-east from Wrangcl 
Land. Probably she has run round the north side of the 
Island,and attempting the north-west route been caught in 
the drift like the Tcgctthojf, and finally cru-ilicd. The suffer¬ 
ings of the unfortunate explorers must excite universal 
pity, though all will rejoice that it has not come to the 
worst with them. The route they took was a perfectly 
new one, and it is possible they may have something new 
and important to tell us The expedition was in some 
respects of the old-fashioned kind, rushing blindly into 
regions about which .absolutely nothing was known ; 
but this is how all knowledge has been purchased. Still, 
had something of the scientific method of Baron Norden- 
skjokl been adopted, the result might have been different- 
Further news of the shattered but so far saved expedition 
will be anxiously looked for ; they will have an exciting 
and terrible story to tell, but we trust that their sufferings 
will prove not barren of results to science. If they have 
established the existence of a line of islands to the north 
of the New Siberian Islands, one more of the Arctic 
problems will have been solved. 

In view of this disaster, no doubt it will be a relief to 
many to learn that Lord Northbrook's reply to the depu¬ 
tation from the Geographical Soi icty was quite favourable 
and that probably a relief expedition will be sent out for 
the Eira. At the same time we believe a Govn nment 
expedition, however much Mr. Leigh Smith deserves, 
such attention, was not necessary ; and wc doubt much 
if Mr. Leigh Smith’s relatives were not rather surprised 
when it was suggest'd to them that they should 
petition for Government assistance. Now that the 
search expedition is virtually decided on we wish it every 
success, at the same time hoping that it will be strictly 
confined to its ostensible purpose. To Government Arctic 
explorations we are ceitainly favourable; but wc trust 
that the next expedition sent out will be constituted and 
organized on as thorough a scientific method as that in 
the Vega; and that, as in the Vega, there will not only be 
a special scientific staff, but that the real commander of 
the expedition, subject to contingencies of navigation, will 
be a man with the scientific training and methods of 
Baron NordenskjSld. In short, let the staff consist of 
men trained in the various departments of science, and 
not primed in haste for ihc occasion. 

The unfortunate disaster to the Jeannette will no more 
chepk Arctic exploration than many another greater dis¬ 
aster that has marked the progress of knowledge; it can 
only be hoped, while expressing our genuine sympathy 
with the sufferers, that Arctic explorers will learn from it 
alt the lessons it ought to teach. 
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CHARLES LYELL 1 

Life, Letters , and Journals of Sir Charles Lyell , Bart., 
Author of the Principles of Geology , frc. Edited by 
his Sister-in-law, Mrs. Lyell. In two volumes. With 
Portraits. (London : John Murray, Albemarle Street, 
1881.) 

II. 

N our previous notice of this work we have dwelt at 
some length upon the insight which it affords us con¬ 
cerning the origin and history of the book, which consti¬ 
tutes Lyeil’s chief title to favric. But the fact must not 
be lost sight of that, besides writing the “ Principles of 
Geology,” Lyell gave to the world a number of other 
books and original memoirs of the highest scientific 
value, though their fame has been overshadowed, to some 
evtent, by that of his great work. The “ Principles of 
Geology” was not, as some would have us suppose, a 
mere compilation from the works of other authors, for in 
every page of it we find embodied the results arrived at 
by the author after careful personal obseivation and close 
reasoning. Lyell, in a letter addressed to Edward Forbes, 
in 1846, very properly protests against the idea that ori¬ 
ginal observations and theories are only to be published 
in journals of science and the proceedings of learned 
societies, lie says:— 

“ On the Continent I gain no priority for any original 
views or facts which have only appeared in my ‘Prin¬ 
ciples ’ and ‘ Elements.’ When the Geological Society 
of France voted a sum of money to Archaic to draw up a 
report on the progress of geology for ten years (1835 to 
1845, I believe), he wrote to me to say that all treatises 
on geology were left out of such reports, as they were pre¬ 
sumed to be compilations, authors taking care to take 
date for their discoveries in scientific journals, but as my 
book was an exception to such rules, he wished me to 
send him an exact list of all my original theories and 
facts, and their dates, which, owing to their numerous 
editions, no one could make out, and which he must 
neglect without such aid " (vol ii. p. 107). 

Among the new observations and generalisations to 
which Lyell may justly lay claim, we will here allude to 
one only. Before the appearance of the “ Principles of 
Geology ” no serious attempt had been made to bring 
into correlation those important deposits which overlie 
1 he chalk, which the labours of the Italian and French 
naturalists had invested with so much interest, William 
Smith's classification of strata, which had met with very 
general acceptance, both in England and on the Continent, 
dealt with the formation from the Carboniferous to the 
Cretaceous inclusive. But above and below those limits 
the greatest confusion and doubt existed in connection 
with all questions of geological classification. 

What Sedgwick, Murchison, and Lonsdale did for 
the pre- Carboniferous rocks, Lyell accomplished single- 
handed for the post-Cretaceous j and his classification, 
though the advance of knowledge has necessitated modi¬ 
fications in it, is at the present day universally accepted 
so far as its main features are concerned. The amount 
of work undertaken by Lyell in collecting the facts upon 
which this Tertiary Classification is based was enormous, 
and is well set forth in the volumes before us (vol, i. pp. 
182-319). 

Besides the “ Principles of Geology ” and the expan- 

1 Continued from p. 148, 


sions of the last part of that work, published under the 
successive titles of 11 The Elements of Geology,” “ A 
Manual of Geology,” and “The Student’s Elements of 
Geology,” Lyell wrote four volumes of “ Travels in North 
America,” teeming with original facts and observations, 
and his “ Antiquity of Man,” or as the Saturday Review 
called it, “ Lyeil’s Trilogy on the Antiquity of Man, Ice, 
and Darwin.” And in addition to these separate works 
nearly seventy original memoirs contributed to scientific 
journals are recorded in the list at the end of the work 
lying before us, besides reviews, lectures, and addresses. 

In obtaining the materials for these multitudinous publi¬ 
cations Lyell was a most indefatigable worker. Every year 
he spent a number of months in travelling over parts of 
Europe or his o.vn country, examining for himself the 
districts of which he had to treat in his works. It was 
very characteristic of Lyell that, though willing to learn 
from the youngest of his contemporaries, he never took 
anything on trust where personal examination was pos¬ 
sible ; and it was rarely indeed that his acute powers of 
observation and logical mind failed to extend, improve 
and correct the results attained by previous workers in 
the same field. He visited North America four times, 
spending thirteen months on his first tour, and nine 
momhs on his second, and subsequently resided for some 
months at Madeira. 

But it is not only on account of the record which they 
contain of Lyell’s own work, that the volumes before us 
are of such great value. Lyell was an active participator 
in all the scientific movements of his day, and his account 
of the meetings of the Geological Society, with its stormy 
debates, of the Geological Club and its convivial gather¬ 
ings, of the Royal Society and the British Association, 
are full of the most lively and interesting details. Con¬ 
cerning a debate at the Geological Society in 1 $29 he 
writes to Mantell:— 

“The last discharge of Conybeare's artillery, served 
by the great Oxford engineer against the Fluvialists, as 
they are pleased to term us, drew upon them on Friday a 
sharp volley of musketry from all sides, and such a broad¬ 
side at the finale from Sedgwick, as was enough to sink 
the * Reliquiae Diluvianx ’ for ever, and make the second 
volume shy of venturing out to sea. After the memoir on 
the importance of all rivers which feed the ‘ main river of 
an isle,’ and the sluggishness of Father Thames himself 
‘ scarce able to move a pin’s head,’ a notice of Cully, land- 
surveyor, was read on the prodigious force of a Cheviot 
stream, ‘ the College,’ which has swept away a bridge and 
annually buries large tracts under gravel. Buckland then 
jumped up, like a counsel, said Fitton to me, who had 
come down special?' 

“ After his reiteration of Conybeare’s arguments, Fitton 
made a somewhat laboured speech, I followed, and then 
Sedgwick, who decided on four or more deluges, and said 
the simultaneousness was disproved for ever, &c a , and 
declared that on the nature of such floods we should at 
present ‘ doubt and not dogmatise.’ A good meeting ” 
(vol. i. p. 253). 

Here is bis account of the anniversary meeting of the 
Geological Society in the same year 

“Sedgwick quite astonished them, it seems, in the 
chair at the general meeting, which was very full. Among 
innumerable good hits, when proposing the toast of the 
Astronomical Society, and Herschel, their president, he 
said, alluding to H/s intended marriage (for he is just 
about to marry the daughter of a Scotch clergyman), 
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‘ May the house of Herschel be perpetuated and, like the 
Cassinis, be illustrious astronomers for three generations. 
May all the constellations wait upon him ! may Virgo go 
before, and Gemini follow after!’ Poor H., notwith¬ 
standing his confusion, got up after a roar of laughter had 
continued for three minutes, and made a famous speech ” 
(vol. i. 251). 

In the whole of these letters of Lyell there is a striking 
absence of anything like jealousy or ill-nature in his 
remarks. His judgment concerning his contemporaries, 
whom he had the greatest facilities for knowing, appears 
to be remarkably just and such as will, wc believe, be 
endorsed by posterity. Take for example what he says 
concerning the great rivals Murchison and Sedgwick 

Murchison “ has a little too much of what Mathews 
used to ridicule in his slang as ‘the keep-moving, go-if- 
it-kill-you ’ system, and I had to fight sometimes for the 
sake of geology, as his wife had for her strength, to make 
him proceed with somewhat less precipitation” (vol. i. 
p. 107). 

“ Murchison is one who has worked at science chiefly for 
the rewards, but not entirely, for if he had had no pleasure 
in it he would have failed ; Sedgwick and Conybenre for 
the pleasure chiefly. What I shall always cherish, is a 
love for science, rather than its rewards; but I indulge 
the hope of profit, as the best earnest of usefulness, and 
also against its becoming a duty to accept some offer of 
an uncongenial situation ” (vol. i. p. 373). 

“ Sedgwick asked me to walk home w ith him. I found 
a gloom upon him, unusual and marked. I most care¬ 
fully avoided all allusion to the rejected living, but 
now when the first excitement of declining the boon is 
over, and that others have expressed their wonder at it, 
and that he finds himself left alone with his glory, he is 
dejected. He told me, Thursday last, that he wished 
before he left Cambridge, to do something. ‘Now if I 
take a living instead of going to Wales, I abandon my 
professorship, and cannot get out the volume on the 
primary rocks with Conybeare/ &c. Then he hinted that 
in a year, when this is done, he may retire on some 
living, and marry. But I know Sedgwick well enough to 
feel sure that the work won’t be done in a year, nor 
perhaps in two; and then a living, &c., won’t be just 
ready, and he is growing older. lie has not the applica¬ 
tion necessary to make his splendid abilities tell in a 
work. Besides every one leads him astray. A man 
should have some severity of character, and be able to 
refuse invitations, &c. The fact is, to become great in 
science, a man must be nearly as devoted as a lawyer, 
and must have more than mere talent” (vol. i. p. 37$). 

With respect to the unfortunate quarrel between these 
two pioneers in the study of the older palaeozoic rocks, the 
line which Lyell adopts appears to us to be singularly 
just and judicious. He could not but see that Sedgwick’s 
wrongs, like his maladies, were to a great extent imagi¬ 
nary, and, doing so, was filled with regret at the folly 
which made so able a man nurse his mortification and 
rage till it embittered the whole of his subsequent life. 
Writing in 1855 Lyell says 

" In Phillips’s new edition of his ‘ Geplegy’ just out, he 
makes the Lingula beds Cambrian, just as I do, which 1 
am glad of, as however Murchison may complain, it is 
really we that are adhering to the original divisions and 
names adopted by Murchison and Sedgwick. It would 
be wrong to give up the term Cambrian just when we are 
beginning to have a distinct fauna for it, as Salter was 
U»e first to show here, and Barrande in Bohemia. 
Sedgwick’s attempt to take the Lower Silurian into his 
Cambrian is even worse than Murchison claiming all that 


is older than the Devonian as appertaining to his Silurian” 
(vol. ii. p. 205-6). 

Lyell had great opportunities of knowing Cuvier, and 
we cannot refrain from quoting what he tells us about 
the great naturalist’s method of organising liis work :— 

“ I got into Cuvier’s sanctum sanctot um yesterday, and 
it is truly characteristic of the man. In every part it 
displays that extraordinary power of methodising which 
is the grand secret of the prodigious feats which he per¬ 
forms annually without appearing to give himself the 
least trouble. But before I introduce you to this study, 1 
should tell you that there is first the Museum of Natural 
History opposite his house, and admirably arranged by 
himself, then the Anatomy Museum connected with his 
dwelling. In the latter is a library dispo i ed in a suite of 
rooms, each containing works on one subject. There is 
one where there are all the works on ornithology, in 
another room all on ichthyology, in another osteology, 
in another law books ! &e., &c. When he is engaged 
in such works as require continual reference to a variety 
of authors, he has a stove shifted into one of these rooms, 
in which everything on that subject is systematically 
arranged, so that in the same work he often takes the 
round of many apartments. But the ordinary studio con¬ 
tains no bookshelves. It is a longish room comfortably 
furnished, lighted from above, and furnished with eleven 
desks to stand to, and two low tables, like a public office 
for so many clerks. But all is for the one man, who 
multiplies himself as author, and admitting no one into 
this room, moves as he finds necessary, or as fancy in¬ 
clines him, from one occupation to another. Each desk 
is furnished with a complete establishment of inkstand, 
pens, &c., pins to pin MSS. together, the works imme¬ 
diately in reading and the MS. in hand, and in shelves 
behind all the MS. of the same work. There is a sepa¬ 
rate bell to several desks. The collaboratcurs are not 
numerous, but always chosen well. They save him every 
mechanical labour, find references, &c., arc rarely ad¬ 
mitted to the study, receive orders, and speak not" 

“ Brongniart, who, in imitation of Cuvier has many 
clerks and collaboratcurs, is known to lose more time in 
organising this auxiliary force than be gains by their 
work, but this is never the case with Cuvier. When I 
went to get Mantcll’s casts I found that the man who made 
moulds, and the painter of them, had distinct apart¬ 
ments, so that there was no confusion, and the despatch 
with which all was executed was admirable. It cost 
Cuvier a word only” (vol. i. p. 249). 

Although Lyell devoted all his energies to the advance¬ 
ment of geological science, and, as liis letters show, 
steadfastly refused all honours and engagements which 
would interfere with the performance of the great tasks 
he had set before himself, yet he was far from being a 
recluse or one refusing to take an interest in the affairs of 
the time. His earliest essays in the Quarterly were 
employed in the advocacy of the importance of giving 
scientific instruction in schools and universities. In his 
“ Travels in N orth America ” he devoted a chapter to the 
subject of University Reform, and his remarks produced 
a great impression at the time, and before the Public 
Schools Commission he gave important evidence. In 
the reform of the Royal Society he was one of the most 
active members, and in many of the great movements of 
the day we find him playing the part of an earnest and 
advanced liberal. 

On other than scientific subjects we may not stay to 
speak here, but we cannot refrain from mentioning that 
Lyell’s works on America did much to dispel among the 
educated classes, on both sides of the Atlantic, the feeling 
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of irritation which hid been aroused by the publication 
of the caricatures in Dickens’ ‘ American Notes' and 
“ Martin Chuzzlewit Non scientific readers, too, will 
find much to interest them in these volumes, in the 
conversations and anecdotes of such men is Scott, Lo k 
hait, Rogers, Whewcll, Babbage, Macaulay, Sidney Smith, 
Milman, and many other eminent men with whom Lyell 
was on terms of close intimacy The literary gossip is> 
indeed scarcely less interesting than the scientific 

Of T yell s amiable and gertle nature these letters and 
journals afford abundant and interesting evidence His 
coriespondence with his wife and sisters, and his little 
nephew, abound with illustrations of the beautiful traits of 
hi9 character and the warmth of his attachment comes 
out very strikingly in his communications with Man- 
tell, Fleming, Horner, Darwin, and others, with whom 
he was in constant and friendly intercourse His 
greatest weakness was perhaps the excessive caution, 
sometimes approaching timidity, which is exemplified 
very strikingly in his correspondence with Darwin and 
Hooker in vol 11 pp 361 366 But it must be remem 
bered that it was this same cautious habit which first 
enabled him to gain the public e lr, when it was but little 
disposed to attend to the teachings of science, and hi:, 
leputation for this character gave to his later writings on 
scientific questions an authority which perhaps no other 
living wnttr could command It was m consequence 
perhaps of this that Lyell s opinions on the subject of 
evolution, as stated m the “Antiquity of Man, were 
received by the public like the summing up of a judge, 
rather than as the speech of in advocate 

We cannot better conclude this notice of Lyell than 
by quoting the words of his friend the late Dean Stanley, 
on the occasion of the funeral sermon in Westminster 
Abbey — 

“ Of him who is thus Did to rest, if of any one of our 
tune, it may be said that he followed truth with a zeal as 
sanctified as ever fired the soul of a missionary, and with 
a humility as child like as ever subdued the mind of a 
simple scholar For discovering, confirming, or rectify 
tng lus conclusions, there was no journey too distant to 
undertake Ne>er did he think of his own fame or name 
in conpirison with the scientific results which he sought 
£0 establish From early youth to extreme old age it was 
to him a solemn religious duty to be incessantly learning, 
constantly growing, fearlessly correcting his own mis 
takes, always ready to receive and reproduce from others 
that which hf* had not in himself Science and religion 
for him were not only not divorced, but were one and 
indivisible ” 

These words were spoken when the grave had but just 
closed over Lyell’s mortal remains, but m the hearts of 
many who had the happiness of knowing and loving bun, 
his memory will long continue green 

John W Judd 


OUR BOOK SHELF 

A Treatise on the Dmmes of the Nervous System By 
James Ross, MD Two Vais (London Churchill 
and Co, 1881) 

This » a complete treatise on Diseases of the Nervous 
System, illustrated with lithographs, photographs, sad 
many woodcuts, of which the latter have mostly been 
borrowed from several well-known anatomical and physio¬ 
logical works The book is in many respects a valuable 


one, though in others it Is not altogether satisfactory 
The author is thoroughly accomplished in all that 
concerns the anatomy and physiology of the nervous 
system, and he is evidently fully impressed with the 
absolute importance of an adequate attention to details 
of this kind on the part of those who would master or 
keep themselves abreast of modern knowledge concern 
ing disease of the nervous system A vast amount of 
work has been done m strengthening our knowledge in 
this direction during recent years, and as a consequence 
in no department of medicine have greater advances m 
the direction of precision of diagnosis been arnved at In 
no other work arc these anatomical and physiological data, 
on w hich the practitioner must largely depend, so copiously 
reproduced In this direction indeed, there is some re 
dundancy Some of the chapters (such as Chap I of 
Vol I) might with advantage have been omitted alto 
gether from the present work, whilst others (such as 
Chap I of Vol II), dealing with the Anatomy and 
Development of the Spinal Cord, might have been very 
considerably curtailed An anatomical treatise is one 
th ng, but a work on a department of practical medicine 
is another thing altogether, although in it many anatomi 
cal references ought to exist On the physiological and 
pathlogical sides, what the author has to say concerning 
Inhibitory Functions generally, and concerning “Syn 
kinesis (or the pathology of Associated Movements), will 
be found to be both judicious and more or less original 
But in studying the author’s account of the special 
diseases of the nervous system, especially in the light of 
oilier prc\ iuus and fuller disquisitions, one cannot help 
seeing that much ot the work (as in the section on Para 
lysis of the Facial Nerve for instance) partakes of the 
nature of careful comp lation, and is defective in evidence 
that the author himself has had any very large experience 
of the diseases concerning which he treats Some of the 
special dise ises arc indeed altogether inadequately dis 
cussed, considering the style of the work generally In 
fine, this treatise though not without considerable ments, 
is unequal and in many places over diffuse m its treatment 
of different parts of the subject Gicater strength and 
evidence of a larger practical experience in dealing with 
the different nervous diseases would have made the book 
more evenly balanced and caused the reader to think less 
of its redundancies These blemishes might perhaps 
be rectified in a subsequent edition At present it is a 
work which will probably possess more interest for the 
few who are already conversant with nervous dtseases, 
than for the many medical men and students who desire 
to make themselves more acquainted with them. To the 
latter its bulk (about 1600 pages) will probably be alarm 
ing The book ends with that most commendable thing, 
a good index. 


LETTERS TO THE EDITOR 
[ The Editor don not hold himself responsible for opinions expressed 
by hu correspondents Neither can he undertake to return, 
or to correspond with the writers of, rejected manusenfis 
No notice is taken of anonymous communication* 

[ The Editor urgently requests correspondents to keep their tetters 
as short as possible The pressure on hit spate is to gnat 
that it u impossible otherwise to ensure the appearance even 
of communications containing interesting and novel facts ] 
The Function of the Ban, or the Perception of 
Direction 


«E 


Rcrammo to the letter m NATO** (vol. xxv p 1*4)! mey 
add that M Bidder, <m Freaeh landscape gait*— , J - 
moely the direction of sound. Some yean ago I n . 
to trace a walk across a wood eadagrown with a c 
plant that it was tmpoesfti* to arose it Having fixed the 
entrance nd east by going round the wood, he told ng atm 
servant to answer etury calk of hu by a shout, frjiattfiss 
occucred to me that aw experiment night be node, X 
ordered the negro (in his own language) not to shoal, hut te 
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whistle. As the ground was sloping, the walk was to he 
a curve; and Buhler, with little hesitation, pointed out the 
pieces where pegs should be laid by a man who opened a narrow 
path with a hatchet. Buhler did not retrace his steps, and lef t my 
grounds after saying that he had pegged the right side of a walk 
three metres broad. He then complained of the difficulty he 
had experienced because that stupiddarhit had whistled in place 
of shouting. When the ground was cleared a few days after¬ 
wards, I found the cuive even and seemingly faultless. When 
listening to each whistle Buhler turned his face, not towards it, 
but in the direction of the curve which must ultimately meet it. 
Have not English landscape gardeners the same faculty of 
fudging rightly direction by sound. Antoine d’Auuadik 
Abbadia, Hendaye, December ti 


Dante and the Southern Cross 
The question “ where Dante could have learned about this 
constellation" (ante, p. 15a) has been discussed by most modem 
commentators on the passage referred to. The general conclu¬ 
sion arrived at seems to be that it was through the delineation of 
the "quattro stclle" on Arabian celestial globes. The best 
scientific disemsion of the question wilt be found in Humb ildt’s 
/Cosmos ii. 205, 6 (ed. 1870). Might not, however, the line 
" Non viste mat fuor eh* alia priuia gente ’’ suggest that 1 binte’s 
knowledge was derived from some record or tradition, of the 
visibility of these and other southern .stars to the inhabitants of 
the Mediterranean shores before the precession i/f the equinoxes 
carried them below their horiz' n ? " 1’rima gente ’’—generally 
rendered "our first paren srecalls irresistibly Horace’s 
" prUca gens mnrtalium." J. J. Walker 

University Halt, December 18 


YotJR correspondent w ho inquires whence Dante obtained his 
knowledge of the existence of the Southern Cross may be re¬ 
ferred to Humboldt's travels for one explanation of this remark¬ 
able fact. I apprehend your correspondent alludes to the lines— 
“ To the right hunt I turn’d and fix'd my mind 
Owtha other pole attentive, where t saw 
Four (tars ne'er eeen before »ave by the hen 
Of ou* first parents. Heaven of their ray* 

Seem'd joyous. (>h thou northern site ) bereft 
Indeed, end widow’d, since of these deprived.” 

Dr. Barlow, the commentator of Dante, accepts Humboldt's 
explanation, and says: " The principal stars or this constella¬ 
tion were known when Dante wrote, and in the description here 
given there is a reality attested by all who have seen them. 
They were once visible in our northern hemisphere.” Alexander 
von Humboldt, from whose philosophic soul the poetry of nature 
was never absent, says of them :—" In consequence of the pre¬ 
cession of the equinoxes, the starry heavens are continually 
changing their aspect from every portion of the earth’s surface. 
The early races of mankind beheld in the far north the glorious 
constellations of the southern hemisphere rise hefoTe them, 
which, after remaining long invisible, will again appear in these 
latitudes after u lapse of thousands of years. The Southern 
Cross began to be invisible in S3’ 3 d north latitude, 2900 years 
before oar era, since, according to Gtlle, this constellation 
might previously have reached an altitude of more than io°. 
When it disappeared from the horizon of the countries of the 
Baltic the great pyramid of Cheops had already been erected 
more than 500 years,” Barlow therefore infers with Humboldt 
that Dante knew of the Southern Crosa by tradition, and adds 
that the words our "first parents” do not refer to Adam and 
Eve, but to the earty races which inhabited Europe and Asia. 
Grosrenor Street Samuel Wilks 

Helophyton Williamsonis 


A Smokeless London 

J&tU’SS&Si a*’ 1 *’* 
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lion. Before such an eventuality it would be interesting to 
know if there are any serious objections to employing hydrogen 
gas as our heating agent. Smokeless and innocuous in combus¬ 
tion, it would relieve us from many ills under which we labour 
now. When it was tried—after impregnation with a hydro¬ 
carbon—as a lighting agent (at Chichester, I believe) some years 
ago, it was found wanting, but there was no difficulty, I think, 
experienced in producing it cheaply from the decomposition ot 
water and in sending it through the mains. No notice, I believe, 
lias been directed to this at the Smoke Abatement Exhibition. 
Will ynu kindly rai.c the i-.sue, and let ns know the advantage 
or di-ad vantage of the project ? Edmund McClure 

1, Onslow Tlace, S.W., December 16 

Meteors 

On the evening of Wcdue day, November 16, whilst sweeping- 
Ihe western heavens in search of comets, I was startled by a 
brilliant illumination to my right. Looking up hastily, a bright 
meteor was seen moving rapidly in the north-eastern heavens ; it 
started about 3 0 north of Capella, and traversed a path of simi¬ 
le® in a north-easterly direction, passing abont 2° above (or west 
of) 8 Anrigre. Iti flight did not exceed three seconds when 
it hur t with a dazzling brilliancy to be compared only to the 
whiteness of the electric light. At the moment of bur-ting, if 
must have been at least five or six times as bright as Venus at 
her maximum. It left in its wake, covering the full length of 
its path, a thin, reddish train, which drifted slowly toward the 
north-east among the stars, gradually collecting into a Kghttsh 
cloud at its north-east end. Noting the remarkable permanency 
of the train, I turned the telescope (a 5 inch refractor) upon it. 
and was surprised to see a brightly-glowing macs of pii.khh 
smoke. The same matter was stretched out toward the south¬ 
east into a long, straggling strip. This trail was ahont in- 
breadth, and could be plainly seen with the telescope fra- a dis¬ 
tance of at least itf 1 . 'Hie whole of this drifted north-easterly 
over the stars, curling slowly like a mighty serpent; it was 
knotted in places, with cumulus forms, probably due to minor 
explo-ions in the meteor. The outlines of this wonderful trait> 
of celestial smoke were well drfinid *, it did not difln-e itself into 
the atmosphere, but gradually faded, becoming more contorted 
each moment. During the whole time of its visibility it retained 
its pinkish colour. The fir-t appearance of the meteor was ar 
6h. 48m. local time; the train remained visible to the naked eye 
for about six minutes. In the telescope it was distinct up *o 
seven o’clock, and at 7h. 03m. it conld still be seen in the 
instrument. While visible, it drifted about 4* to the north-cast. 
No explosion was heard, though listened for. Latitude of place 
of observation, 36° 10' north; longitude west of Greenwich, 
86° 49'. E. E, Barnard 

Nashville, Tennessee, U.S.A., November 27 


I On Wednesday, December 14, at 10.30 p,tn„ I saw a very 
brilliant meteor. It appeared to start from the barren region of 
the Lynx, bordering on the Twins, a little to the east, and above 
Pollux, and travelled in the direction of Canis Minor. It wan 
much brighter than ary object then shining, though Jupiter and 
Sirius were both visible, arid left a train of light behind which 
appeared to be granular, of a dull red colour, and fusiform in 
shape. I did not see the meteor through its entire path, on 
account of a hou-e intervening, but the train of light behind it 
was not visible at the commencement of its path, and appeared 
to terminate before the disappearance of the meteor. This was 
'by far the brightest meteor 1 ever saw. The same evening and 
the week previously I saw many meteors in the region of Aries, 
but none very brilliant. E. Howarth 

Sheffield Museum and Observatory, December )S 


* Herbaceous Stem on a Paleolithic Implement 
Instances are so, extremely jure where vegetable material (as 
old oil the drift gravels) is found adherent to drift implements, 
that the following Instance Is probably worthy of note 
Amongst my collection of Palaeolithic implements from the neigh¬ 
bourhood of Bedford, I have one perfectly mttbraded example 
'-bright ochreous yellow in colour from its long deposition in the 
drift. Near the middle of die implement there are the remains 
Of some herbaceous stem firmly fixed to tire (lint; the colour of 
the vegetable material is bright ochreous, and under the micro¬ 
scope the vegetable structure (especially the vessels) is most clearly 


I AM sorry to see that I have overlooked Wo mistakes in 1 
brief note which you published In your last number (n. 12, 
In the fifth line HytntnophylMdu should have been AfyrupA 
loides; and lower down Unrger should of coarse be Unger. 

Wm. C. Williamson 
Victoria University, Manchester, December 9 
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seen; the patch is an inch ion; and about a quarter of an inch 
in average width; it has not the stellate cells of the rush. The 
material hai been protected in a depression in one of the artifi¬ 
cial facets of the implement, and in a second position somewhat 
nearer the butt, there is further trace of the same material. My 
opinion is that these grass steins (or whatever stems they may 
be) were possibly wrapped round the basal end of the imple¬ 
ment as a protection for the hand against the asperities of the 
flint. The asperities are very noticeable in the instrument re¬ 
ferred to, as it has a sharp cutting edge at the butt, with none 
of the original bark of the flint left for convenience of bolding. 
The vegetable material is undoubtedly as old as the implement, 
and the unabraded condition of the stone may account for its 
position in the facets. Worthington G. Smith 

125, Grosvenor Road, Highbury, N. 

Awned Carpel* of Erodium 
Sir John Lubbock’s address to the British Association, and 
Mr. Francis Darwin’s paper in the Linnean Transactions, on 
the hygrometric awns of the achenes of Erodium and other 
plants, fail to give the honour to the right man. TheiT refer¬ 
ences reach some thirteen years back j but if they will look 
further they will find the late discoveries (including those of 
Hildebrand and Zimmerman in Prittgshtim's Jahrbiichtr) fore¬ 
stalled as to Erodium by nearly half a century. In the Maga- 
tint of Natural History for 1836 L a modest contribution of 
nearly two pages from Robert Mallet of Capell Street, Dublin, 
describing and figuring his observations on the achenial awns of 
Erodium moschatum and Pelargonium peltatum. He finds that 
the awns of Erodium possess "most wonderful hygrometric 
sensibility.” The five awns lie in grooves of the carpophore. 
He gives transverse views of the awns in various conditions of 
torsion, and of the carpophore (not as well executed as the simi¬ 
lar ones of F. Darwin and Hildebrand). He states that aridity 
causes the awns to twist, and so to extricate themselves from 
their grooves, and at the same time downy filaments bristle forth 
from the awns and the achcncs detach themselves and fall to 
the ground. Here the awns still continue to twi-t and keep 
tumbling over, so as to recede from the parent plant. At lad 
by twisting they become like balloons wafted about by every 
zephyr. But motive power has not ceased with the awn : the 
slighest hygrometric change produces motion either backwards 
or forwards in it; and the constant tendency of this motion is 
to screw ike seed into the ground (Mr. Mallet’s italics), Such is 
the shape and great sensibility of the awns that they may be 
readily applied to f irm most delicate hygrometers, for which 
purpose he had u»ed them. Nearly all of these observations 
have been rediscovered and confirmed and published in elaborate 
form by the eminent Investigators of our own day. 

Princeton College, November li G. Macloskik 


The Song of the Lizard 

Whilst quartered in St. Helena, at Ladder Hill, I was 
frequently disturbed by the u hvc<s-twtet ” of a small lizard in the 
verandah and Melia trees which overshadowed it, which sounds 
for a long time I thought were produced by birds. It is, accord¬ 
ing to MeUiss’ description, the “ HtmUadylus frmatus (Schleg.). 
—A small brown harmless lizard about four inches iu length, 
which lives under stones and old timber in the warm lower parts 
of the island. It seldom enters houses unless in pursuit of flies 
or scorpions, but is plentiful about the neighbourhood of James¬ 
town, where iu the evening its loud chirp is frequently heard.” 
This may corroborate Mr. Pascoe’s remarks iu his letter to 
Natur* (vqL xxv. p, 32). S. P. Oliver 

2, Eastern Villas, Anglesey, Gosport 

A Double Egg 

I have received a very remarkable egg, or rather, I should 
say, a double egg, laid by a hen belonging to Mr, Isaac Shannon, 
of Ramnoor, Sheffield. The egg weighed 4! 01 •> measured 
round its greatest circumference 8 inches, and its least 7 inches. 
In ttifMfl Miag the egg the shell was broken, and inside the outer 
shell there was no yoke but simply white of egg surrounding 
another perfect egg of the avenge sue. This inner egg has the 
shell quite complete and hard. Mr. Sbarmau describes the bird 
a a a cuckoo hen. E. Howartk 

Sheffield Public Museum, December la 


SIR ANTONIO BRADY 

I T is always with a keen feeling of regret that we record 
the loss from the scientific ranks of men whose faces, 
as well as their names, were familiar to us by long associa¬ 
tion, and who were for years fellow-workers in the same 

f eological area. Such a one was Sir Antonio Brady, 

\G.S.,who passed from among us on the 12th inst. from 
an affection of the heart. 

He was the eldest son of the late Mr. Anthony Brady, 
of the Royal William Victualling Yard, Plymouth, by his 
marriage with Marianne, daughter of Mr. Francis Perigal. 
Born in i3ii he entered the Civil Service of the Navy as 
a junior clerk in the Victualling Yard, Deptford, more 
than fifty years since. After serving in various offices, 
having been promoted to head-quarters, he became head 
of the Contract Office and Registrar of Public Securities 
in 1854, subsequently assisting to reorganise that office. 
After the reorganisation of the office he was appointed 
first superintendent of the Purchase and Contract De¬ 
partment, retiring from the service in 1870, when he 
received the honour of knighthood. Since his retirement 
from the public service, Sir Antonio has devoted his 
energies to the service of the public, and having taken a 
leading part in the preservation of Epping Forest for the 
people, was appointed a judge in the “Verdereris Court 
for the Forest of Epping.” He also took great interest 
in the work of church extension, and was a member of 
the Ray, the Palaeontographicaland Geological Societies ; 
he was also in the Commission of the Peace for West¬ 
minster. The deceased married, in 1837, Maria, eldest 
daughter of the late Mr. George Kelner, of Ipswich, by 
whom he leaves a son, the Rev. Nicholas Brady, M.A., 
and two daughters. 

But it is in his character of a geologist that we must 
now speak of Sir Antonio Brady. So long ago as 1844 
his attention was attracted to the wonderful deposits of 
brickearth which occupy the Valley of the Roding at 
Ilford, within a mile of his residence. Encouraged by 
Prof. Owen and other eminent paleontologists, he com¬ 
menced to collect the rich series of mammalian remains 
which the Thames Valley brickearths yield. Owing, how¬ 
ever, to their porous nature, the bones had lost, during 
their long interment, all their gelatine, and the earlier 
“ finds,” when exhumed, were so soft and friable that they 
crumbled beneath the touch, and it was not until fresh 
gelatine had been introduced that it was found possible to 
preserve these mag.iificent remains of the old inhabitants 
of this district. In his Catalogue of the Pleistocene Mam¬ 
malia from Ilford, Essex (1874, 4to, printed for private 
circulation only) Sir Antonio Brady pays a just tribute of 
respect to the genius and ability of his first instructor in 
the art of preserving fossil bones, and acknowledges that 
be was indebted to Mr. William Davies, F.G.S., of the 
British Museum, for the preservation of most of the 
larger specimens in his collection. 

Some idea may be formed of the enormous riches of 
this deposit when we find that an amateur, in his leisure 
hours, was able to amass nearly one thousand specimens 
of Mammalia from a single locality, comprising: Felis 
spilora, Cants yulpes, Ursus, sp., Elephas pritnigenius, E. 
antiquus, Rhinoceros leptorhinus, R, megarhinus, R. ticho - 
rhinus, Equus fossilis, Megaceros Hibemicus, Ctrvus 
elaphuss C. sp.,- Bison prisons; Bosgiganleus, Hippopo - 
tamus, sp. To this interesting series of fossil remains 
of the old fauna of the Thames Valley, we may add that 
the subsequent researches of Prof. Boyd Dawkins, F.R.S.. 
and R. W. Cheadle, Esq., F.G.S., have added the 
Musk-ox,” Ovibos Moschatns, and the labours of 
F. C. J. Spurrell, Esq., F.G.S., the “ Lemming." We 
have thus presented to us in this area the conjunction of 
the Northern and Southern forms of land-animals as 
marvellous as that which modem London exhibits to-day, 
in its assemblage of specimens of the genus Homo, from 
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every clime. For with the Hippopotamus, the Rhinoceros , 
and the Lion from the south, we have also in abundance 
the Cyrccna fluminalis, a shell now characteristic of the 
Valley of the Nile and the rivers of India and China: 
whilst from the north advance to meet them the “ Musk- 
Ox," the Reindeer, and the Lemming; we have also 
evidence at Walthamstow of the Elk {AIces malchis). 

To Sir Antonio Brady, then, we are indebted for a most 
valuable collection of Pleistocene mammalia, now happily 
preserved in the British Museum of Natural History, 
Cromwell Road. Nor mu't we omit to mention that he 
strove by his presence, as a resident at Stratford, and by 
his constant acts of kindness and hospitality to the work¬ 
men, and by the largesse which he freely gave, to rescue 
from destruction these intere-ting relics of a pre historic 
age, which now help to swell the magnificent series of our 
National Museum. 

Henry Woodward 


BRIGHTON HEAL TH CONGRESS 

T HE Brighton Health Congress, which was opened on 
Tuesday, December 13, and which has been accom¬ 
panied by an Exhibition of Domestic, Sanitary, and 
Scientific Appliances, has been one of the most success¬ 
ful of its kind, and by far the most successful of any of 
a purely local character. In origin and in progress it 
has, throughout, been Brightonian, and although many of 
the scholars who communicated addresses and papers 
were outsiders, they came by invitation. To the Congress 
in the course of the week no less number than 1200 added 
their names as Associates, while the Exhibition was at all 
times well filled, some 400 persons per day, independently 
of the Associates, paying for admission. It is estimated, 
indeed, that altogether between four and five thousand 
persons have been present. We stated last week that the 
Exhibition was presided over by Lord Chichester, and the 
Congress by Dr. Richardson; and we gave a detail of 
the sections and order of proceedings : we shall dwell 
more particularly on the addresses and papers which 
were submitted. 

The President's Opening Address 
Dr. Richardson took for his theme “ The Seed-Time 
of Health." In the opening passages he drew a picture 
of life and death in the time when the ancient Greeks 
were in the meridian of their intellectual existence. In 
the midst of the night, when the sun cannot see the 
deeds of men, certain of these were depicted carrying a 
dead child, in all its beauty, to the pyre. They carried it 
in this solemn silence and darkness because of the shame 
they felt that anything so young and beautiful should die 
in what ought to be the seed-time of health. Upon this 
he drew a sharp and striking contrast from our own time. 
He pointed out the great mortality of our children, for 
which we have grief, fond memories, but no shame. Wc 
accept the events, in short, as if they were natural, and 
erect memorials of them.) After illustrating these 
points, the causes of the great mortality of the young 
were classified under four heads—the inherited, the acci¬ 
dental, the inflicted, and the acquired. Under the first head 
the influence of hereditary diseases were discussed; under 
the second head the diseases of an epidemic character, and 
which occur from exposure to one or other of the commu¬ 
nicable poisons, were considered; under the third head 
the injuries arising from bad nursing, excessive compe¬ 
tition in education, and improper feeding, were brought 
under notice; and under the fourth head the evils inci¬ 
dent to early resort to smoking, the use of stimulants, 
late hours, and irregular meals, were made Subjects of 
comment What now is wanted, said the President, was 
the ideal of a new nobility. In the wild-boar days of 
human existence t in days when men, hardly emanci¬ 
pated from lower forms of life, crept out of their caves, 


their huts, their walled prisons, to see their nobler species 
go forth to exercise those rude arts of hunting, fighting, 
revelling, which formed the whole art of civilisation, 
there was a nobility which deserved the name—the repre¬ 
sentative of necessity. But now, when these arts have de¬ 
generated into mere childish imitations, mere apedoms of 
the great past, theyare but injurious pretensions for nobility 
of soul and body. Once noble, according to the spirit of 
their day they are in this day ignoble. The address con¬ 
cluded with two applications of thought, one general, the 
other local. The general requested those who rule and 
govern us to look at the seed-time of health as it is, and 
take it as the test of good or bad government. The 
local was addressed to the people of Brighton, that the 
meeting then commencing might be truly useful, and the 
date from whence they should move onwards until the 
shame of mortal events, which the sun should never 
witness, be felt whenever they occur. 

Section A.—Health of Tenons 

The president, Mr. Edwin Chadwick, C.B., opened the 
Section on Wednesday with an address on the preven¬ 
tion of epidemics. He set out by describing the various 
means adopted to stay the great outbreak of cholera in 
1848, in which he took a prominent part, and the deduc¬ 
tions made from observations then taken. The conclu¬ 
sions that had been come to then were that to aggregate 
disease in large hospitals was only to increase the danger, 
and that the very best means of preventing the spread of 
infection was by the adoption of sanitary measures at the 
places where, in the cycle of epidemics, they were to be 
expected. He described in a very interesting manner 
the precautions taken at York, at Merthyr Tydvil, at 
Mevagissy in Cornwall, and other places, and the gradual 
decrease of deaths that followed, and he vhowed that 
similar precautions taken at St. Petersburg, Malta, 
and Memphis, had had the same result. At St. Peters¬ 
burg, for example, the deaths had decreased from 25,000 
to 3000 in the successive decade. Some other equally 
startling statistics were given by Mr. Chadwick. By the 
returns of the Local Government Board, he calculated 
that we had saved in the death-rate from disease or in¬ 
fection a quarter of a million of lives, and three million 
cases of sickness, and putting this at a money value, 5/. 
for death and it. for a sickness, over four millions of 
money had been saved. In conclusion he portrayed 
with poetical picturesqucness a possible future “when 
medical science shall occupy itself rather with the preven¬ 
tion of maladies than their cure, when governments shall 
be induced to consider the preservation of a nation’s 
health as important as the promotion of its commerce or 
the maintenance of its conquests, and when we may hope 
to see approach a time in which, after a life spent almost 
without sickness, we shall close the term of an unharassed 
existence by a peaceful Euthanasia." 

The papers which followed the delivery of Mr. Chad¬ 
wick's address were all of then) good, and some of them 
of unusual excellence. Mr. Easton's account of the 
water supply of Brighton was exceedingly interesting and 
able. It led to a sharp and animated debate on the water 
softening process in large towns. Mr. Easton and the 
Mayor, while advocating the principle of softening water, 
Seemed inclined rather to look upon it as a house¬ 
hold than a municipal duty. They were opposed by 
several other speakers. Mr. Griffiths followed with a 
papeton the escape of foul gases from ventilating gratings 
on the main sewers of towns. The gist of bis argument 
was that the faults were rather in the bouses than in the 
sewers. If, be maintained, the sewer system of houses 
was so^perfect that nothing could be retained in the sewer 
pipes, and if the houses were tboroqghly cut off from the 
sewer, the risks of escape of gas were greatly reduced. 
What was wanted in the sewer was a current of air, not 
ventilation at one point. The defective house drainage 
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throughout the country was the evil that required the 
most speedy rectification. 

Dr. Maclcay supplied an excellent paper on the geology 
and climate of Brighton in relation to health. He gave 
many details, and finally came to the conclusion that the 
general view was correct, that autumn was the best season 
for Brighton. The freshness and coolness of the town in 
the early summer ought also to be remembered. 

Dr. Fussell pleaded the necessity for recreation spaces 
in all large towns. He said there were about 100 towns 
in England containing upwards of 25,000 inhabitants, and 
that much of the decrepitude and high mortality amongst 
the young was caused by the excessive density of the 
populations. 

Mr. Ellice Clark dwelt on the anomalies in the adminis¬ 
tration of the sanitary laws; and Dr. Browning read 
paper on the correlation of public health and sanitary 
legislation. 

One of the most interesting essays read in this section 
was by Mr. Frederick Walsh, and was entitled “ Sanita¬ 
tion in Japan, a Comparative Study." Mr. Walsh, who 
has resided long in Japan, detailed the diseases most 
prevalent there, together with an account of the mode of 
application of the sewage for agricultural purposes. He 
condemned very strongly the system of London drainage, 
and argued against the loss which was sustained in con¬ 
sequence of that system, contending that we had created 
by it most of the evils of which we complain. 

The last paper read in this section was by Mr. H. F. 
Lester, on " Reform in Slaughterhouses." The author de¬ 
scribed tersely the present condition of private slaughter¬ 
houses, and contended that the great reform required in 
them consisted in the erection of public abattoirs in all 
our large towns. The paper led to a brisk discussion, 
the general sentiment being in favour of the views ex¬ 
pressed by the author. Owing to an accident of arrange¬ 
ment a paper by Mr. W. S. Mitchell, M.A., entitled " A 
Comparison of English and Foreign Watering Places," 
had to be taken as read. 

Section B—Food in Relation to National and Domestic 
Economy 

The president, Mr. J. R. Hollond, M.A. M.P., opened 
the Section on Thursday with an address on the subject 
of the "Production, Distribution, and Economic Use of 
Food." In considering the first head, he maintained that 
until the conditions under which the land was held were 
modified, and a much larger portion of the land brought 
up to the level of the best farming, it was premature to 
speak of the limit to the production of bread and meat 
having been nearly reached. He noticed the obstacles to 
agriculture in our land customs and the imposition of 
extraordinary tithe on market and hop gardens. Our 
landed system hampered the nominal owner in his power 
of dealing with his land ; our system of transfer stood in 
the way of a ready change of ownership, and the cultivator 
had insufficient security for the capital he put into his 
business. Under the second head he said Free Trade 
for us was not only a benefit, but a necessity, and com¬ 
mented upon the way in which the English food-producer 
was hampered by the heavy carrying-rates of the railway 
companies, and advocated the market system of Paris. 
In treating of the economic uses of food he advocated 
the use of vegetables in greater variety, and in regard to 
alcoholic drinks, from the point of view of making the 
most of the means at command, thought the outlay on 
them might with advantage be made elsewhere. In con¬ 
clusion he alluded to the unsatisfactory results of our 
cooking arrangements and the wastefulness entailed 
thereby. He expressed himself in favour of teaching 
cookery in schools in a systematic way. 

Dr. C. B. Drysdale then read a paper on “ Cheap Food 
•«nd Longevity, and showed by the statistics of Now 
Zealand mat, white the other circumstances were not 
specially favourable, as against this country, there was a 


lower death-rate, calculated at is in 1000 annually, com¬ 
bined with great cheapness of food. He contended also 
that the comparative scarcity of food here was caused by 
the higher birth-rate, which should be publicly discouraged 
in all European states. 

Mr. A. F. Halcombe read a paper of special excellence 
on “ New Zealand as a Source of Food Supply," showing 
the great capacity of New Zealand for furnishing us with 
food, add the prospects ultimately of large supplies being 
obtained from this growing colony. The writer supported 
also the statements made by Dr. Drysdale as to the 
healthiness of the New Zealand Climate. 

Miss Yates followed with a paper on Bread Reform. 
She especially recommended the use of wheatmeal bread. 
She urged the members to support this movement for the 
sake of the children who are ill-nourished from being fed 
on impoverished white bread. 

Mr. T. B. Lightfoot, in a very lucid paper on the “ Pre¬ 
servation of Food by Cold," detailed the various steps of 
the dry-air freezing process, and stated that there need 
be no further difficulty in supplying the demands of this 
country with wholesome fresh animat food if the matter 
be approached in a scientific and business-like spirit. 
His paper elicited from the President of the Congress 
the fact that he (the President) had seen the carcases un¬ 
packed from Australia, had examined the preserved flesh, 
had partaken of it, and bad come to the conclusion that 
the scientific difficulties were solved, and that nothing 
but commercial cupidity at home stood in the way erf 
abundant supply of cheap food for the working classes. 

. A paper by Mr. Wynter Blyth, on “ Rational Feeding 
and Eclectic Dietetics" ; another paper by Dr. Whittle, 
on " Artificial Dieting of Infante"; another by Mr. 
Cowan, "On Honey as an Article of Food"; and still 
another by Mr. Mitchell, on “Lessons on Foods," led 
up to a final address by Major Hallett, on " Food-Plant 
Improvement." In this paper Major Hallett described 
his remarkable experiments and successes in improving 
the growth of wheat and other cereals, together with his 
latest experiments upon the growth of the cotton-plant, 
all of which we must reserve for another and special 
occasion. 

Evening Lecture—Propagation of Disease through Food 

and Drink , by R. P. B. Taafe y M.D. t Medical Officer of 

Health for Brighton 

Dr. Taafe’s lecture was a very carefully prepared read¬ 
ing on Lhe diseases of the body wbich are propagated 
through food and drink. He dealt first with the intro¬ 
duction of parasitic diseases in this way, next of the 
zymotic. He presented in a very clear manner the 
views of those who support what is called, commonly, the 
germ theory of disease. Finally he dwelt upon the sub¬ 
ject of prevention, and at the conclusion or his lecture 
received a very hearty vote of thanks. 

Section C— Domestic Health, including Educational 
Training 

Dr. Alfred Carpenter on Friday delivered the presiden¬ 
tial address on " Domestic Health." He dwelt upon the 
public indifference in regard to matters of health, and 
expressed his belief that there was a border-line between 
health and disease, in wbich the conditions necessary for 
the establishment of disease must have time to produce 
their results before the disease actually arose. Speaking 
of zymotic diseases, he urged that their very existence 
was an evidence that [natural waste was retained $otht- 
where in too close a proximity to particular persons who 
became subject to disease. He dealt with the error of 
sending wastes into sewers, and proceeded to show that 
these wastes as soon as they became such, changed their 
character unless properly and naturally dealt with by 
being given to the earth. The addless was very warmly 
received. 

The papers that followed were so numerous that 
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although the section sat until nearly six o'clock they 
could not all be read. 

The first by the late Sir Antonio Brady on “ Prevention 
of Smote in Fire Places' 1 was read by Gen. Alexander, 
one of the secretaries of this section. 

Mr. H. H. Collins followed on 41 Home Sanitation and 
House Inspection,” the practical common sense of which 
was that every man and woman should be their own 
sanitary inspector. 

Mr. Burton, for Prof. Fleeming Jenkin, argued the im¬ 
portance of associations with an annual subscription, for 
sanitary inspection. 

Dr. Strong, of Croydon, supplied various bints on domes¬ 
tic sanitation, supporting earnestly a constant instead of an 
intermittent water supply. Mr. Bailey Denton treated 
on the subject of the domestic filtration of water, giving 
a description of the common filters in use, with special 
reference to those in the exhibition. Mrs. King created 
a great interest by an essay on “ Health in Relation to 
Clothing,” in which she proposed a radical change for the 
better in the clothing of women. Mr. Alderman Hallett, 
Mayor of Brighton, described an every-day process for 
the domestic softening of water from the chalk, and 
illustrated his paper by one or two simple and very neat 
experiments. 

Mr. Henry C. Stephens took up the subject of public 
elementary education in relation to public health, pre¬ 
senting an exceedingly thoughtful and practical communi¬ 
cation, in which it was urged that in the beginning of life 
the senses should be more carefully trained by easy 
exercise of observation, analysis of impression, and 
muscular training in connection with mental effort. 

The proceedings of the section were brought to a close 
by an address singularly felicitous in style and matter, 
by Major Robert Edis, F.S.A., on “Sanitation in 
Decoration.” 

General Meeting 

At the conclusion of the sectional sitting which, hire all 
the others, had been held in the Dome, the President took 
the chair for the general meeting, at which the usual 
formal votes of thanks were moved, seconded, and carried, 
together with the following resolution of condolence and 
sympathy: “ That this meeting has heard with the deepest 
regret of the death of their much esteemed and dis¬ 
tinguished colleague, the late Sir Antonio Brady, and 
hereby requests the President of the Congress to convey 
to Lady Brady and her family the sincere condolence of 
the members m an event which to them and the public is 
so great a bereavement.” After the general meeting a 
large number of the Associates attended the “ Health 
Congress Dinner” in the Banqueting Room of the Royal 
Pavilion. 


Jjtcture to the Working Classes, by Brudenell Carter , 
F.R.C.S, 

The proceedings of the Congress were brought to a fitting 
close on Saturday evening, Dec. 17, by the lecture delivered 
to the working classes, as well as to the Associates, by Mr. 
Brudenell Carter. The lecturer took for bis topic “ Eye¬ 
sight," and for an hour and ten minutes held the large 
audience in closest attention. He first treated on the 
evolution of the eye as an optical instrument; next he 
described the structures of which the instrument is com* 
posed; thirdly, he discussed the irregularities of structure, 
dealing specially with the two irregularities, short sight 
and colour-blindness; lastly, he treated on the practical 
application of the knowledge of visual defects iA its rela¬ 
tion to educational training. The had practice of teaching, 
children to read and write with their eyes close to the 
paper, by which the defect of short-sightedness is so ex- 
produced, was strongly condemned, as well at 
the laws connected wkh bad light, bad paper, and 
irregular and imperfect printing. 


The Exhibition 

We should be remiss if Jwe did not add a few lines 
on the Exhibition. The managers of this department 
struck out quite a new line in making it something .more 
than sanitary. They called it a domestic, sanitary, and 
scientific exhibition, and this enabled them to introduce 
various things that add to the useful and the ornamental, 
as well as the healthful. All kinds of electrical apparatus 
that could serve in the house were shown. Various kinds 
of mechanical contrivances, and numerous objects Cor 
illustrating artistic improvements, such as painting of 
walls in corridors, halls, staircases, and rooms. Horo- 
logical instruments found a place, and a great number of 
instruments for recording time were under constant 
inspection. In addition, the bicyclists and tricyclists had 
their department, and weie presented with a goodly show 
of these new machines for pleasurable and useful exer¬ 
cise. In a word, all was so excellently classified, selected, 
and arranged that on the whole we never remember to 
have seen so good an exhibition. In the six visits we 
made to it we cannot express correctly which pleased us 
most, the place itself and its exhibits, or the extraordinary 
interest with which all the visitors, rich and poor alike, 
took in it. Everybody seemed to show an intelligent 
desire to collect all practical information that coulu be 
obtained; and when from this task they passed to the 
fine art Loan Collection which the authorities at South 
Kensington had the kindness and excellent taste to 
supply, the transition from the useful to the beautiful was 
indeed a pleasurable sight. 

The peculiar feature of the Brighton Health Congress 
was its character as an example. In numbers and im¬ 
portance of papers read and discussed it rivalled some of 
the organised congresses, which having the metropolis as 
their centre, proceed to different towns and make them 
for a short season their platform. There can be no 
doubt that there is some danger to what are called the 
peripatetic societies in this initiation. If the town of 
Brighton can call together twelve hundred members to a 
congress, secure papers for various important sections, 
command the services of efficient officers, issue a volume 
of Transactions, and get together a scientific exhibition 
that shall attract several thousands of visitors, what may 
not larger towns accomplish, such as Birmingham, Man¬ 
chester, Leeds, Newcastle, Liverpool, Edinburgh, and 
Glasgow. These immense places cannot possibly be 
expected to remain uninfluenced by the example set 
by Brighton and the results of the example. If then 
each town takes to forming its own congresses, there will 
soon be little ground left for congresses on the visit. 
Towns will vie with towns in organising instead of 
receiving meetings organised for them to receive. For 
our part, however, we augur nothing but good from 
such a new departure and new development. The 
light of science and knowledge will only burn all the 
brighter in a place out of which it has been struck; and 
as every town must invite to its congresses the same 
workers as would go if tbey followed the peripatetics, the 
characters of the different meetings will be the same in 
effect and usefulness. 


ANCIENT TIDAL ACTION AM) PLANES OF 
MARINE DENUDATION 
'"THERE is at least one question in ancient physical 
1 . geology on which the speculations of Prof. R. $. 
Ball (Nature, voL xxv. pp. 79,103) regarding the mag¬ 
nitude of Tidal Waves in times past seem to throw fresh 
Mgk* namely, the origin of “ planes of mariue denuda¬ 
tion." For those readers of Nature who may not he 
with this term, first proposed by Prof. Sir A. 
Ramsay, let me endeavour briefly to describe them. If 
weprotract to a true scale the outlines of certain tracts of 
the British Isles, of Europe, or of America, we shall find 
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that the higher portions of the ridges tend to rise to a 
certain level, which, on being connected by an imaginary 
plane, form a gently-sloping surface over a considerable 
area, it may be of hundreds or thousands of square miles 
in extent. Now, if in addition to this we insert the strati¬ 
fication of the district crossed by the section, and taken 
from actual observation, it will often be found that this 
imaginary plane is formed of the truncated edges of 
highly-inclined strata, or of the denuded summits of anti¬ 
clinal arches of contorted or folded strata. When such 
strata are of hard and tough materials it is clear that they 
must have been planed down by an agent of great power ana 
of long-continued action, but tne result has been to convert 
originally highly uneven surfaces of flexured strata into 
approximately horizontal surfaces, over which inequalities 
have been worn off. Through such planes the existing 
river-valleys have been cut down, but Detween neighbour¬ 
ing valleys there is to be found the intervening ridge, 
trending upwards to the original, now imaginary plane. 
The Silurian district of Central Wales offers a remarkable 
example, which has been used by Prof. Ramsay (“ Mem. 
Geol. Survey,” vol. i.). Let any one on reaching the 
summit of one of the long ridges to the south of Cader 
Idris place his head on the ground, and in this position 
survey the tract of hilly country lying to the southwards, 
and he will realise the nature or the plane surface, out of 
which the valleys have been hollowed. But there are 
many more remarkable instances even than this. The 
central plain of Ireland is an example on a larger scale, 
over which the Middle and Upper Carboniferous rocks 
have been swept away, leaving a floor of limestone; but 
it would be impossible to explain the course of its great 
river, the Shannon, without referring its origin to a time 
when a sloping plain stretched from the present sources 
of that river amongst the Leitrim Hills to Shannon harbour 
below Limerick, because now its channel traverses a 
ridge of Old Silurian rocks at Killaloe, which could not 
have existed as such when the river first commenced to 
run over a tract formed of Carboniferous beds since 
denuded. But it is amongst mountainous districts that 
the evidence of the former existence of old planes is most 
remarkable, because least expected. The higher ridges 
of the Grampians seen at a distance, or accurately drawn 
from a hypothetical standpoint (as on Mr. Knipes’ 
panoramic picture), forcibly bring home this idea to the 
mind. The ridges and peaks with very few exceptions 
tend to rise to an imaginary plane connecting the higher 
elevations, while several actual terraces coincide with the 
plane itself. Out of this old plane the existing valleys 
have been cut down, during the vast period of time 
descending from the pre-Devonian to the present. A 
still more ancient plane was that in which the Cambrian 
sandstones and conglomerates were strewn, formed of 
tough gneiss and homblendic schists, with a gentle rise 
towards the east. The Scandinavian Promontory offers 
an illustration on a grand scale, and to these we might 
add the pre-Triassic plane formed of the denuded Devo¬ 
nian ana Carboniferous rocks of Belgium and the Rhine 
highly tilted, convoluted, and contorted, through which 
the existing rivers have carved out their channels. But 
I refrain from adding additional illustrations, as I must 
pass to the consideration of the question, How have such 
ancient planes been formed ? Where was the agent 
capable of abrading down hundreds or thousands of feet 
of the most obdurate rocks over hundreds or thousands 
of square miles, and of transporting power sufficient 
to cany away the dibris of these vast ruins? The 
geologist answers, “Only give me an unlimited time, 
and the waves, tides, and currents of the seas act¬ 
ing along the coast-lines as they at present act, will 
effect all that you demand.” Granted that with “un¬ 
limited ” time all this may be effected, but this is a demand 
which the astronomers will not concede and geologists 
must pay some respect to astronomers and mathematicians 


after all. But even with the aid of (practically) 11 un¬ 
limited” time a serious objection meets us at the 
threshold. It is undeniable that the crust of the earth is 
always on the move, either upwards or downwards; those 
who are not intensely uniformitarian in their views contend 
that this oscillatory motion of the crust was much more 
rapid in past geological times than at the present day. If 
this be admitted, and I hold that it is a necessary conse¬ 
quence of the constantly decreasing rapidity with which 
the secular cooling of the surface has progressed down¬ 
wards to the present day, how, let me ask, are you to get 
the coast to remain sufficiently long within range of such 
wave action as we see at present, to admit of the abrasion 
of the land to any considerable distance. The effects of 
wave action along our existing coasts, where formed of 
the more solid strata, is admittedly very slow, and in 
order to produce any great planing effects, the same 
coast-level (approximately) must be presented to it 
for a lengthened period; but with the required (practi¬ 
cally) “unlimited” time, the coast-level would be 
placed out of reach, either by elevation or submerg¬ 
ence. The hypothesis of approximately unlimited time 
seems to me, therefore, to be untenable. And What 
ive require is not time but force , in order to account for 
the planing away of vast masses of obdurate strata over 
extensive areas. Such additional force Prof. Ball has 
supplied us with. He has shown that at a comparatively 
early stage of geological history the tides may have had 
a denuding effect several hundred times more powerful 
than the present. With such a “stupendous tidal grind¬ 
ing-engine " we may indeed conceive the work we have 
to account for accomplished, and the hypothesis of Prof. 
Ball approaches certainty, when it is considered that the 
character of the floors of the sea adjoining our coast¬ 
lines gives but slight evidence that such planes of marine 
denudation as I have attempted to describe, are in course 
of formation at the present day. They are phenomena 
of the past, not of the present, when wave and tidal 
action has, happily for mankind, subsided into restricted 
limits as compared with that of Palaeozoic and Mesozoic 
times. Edward Hull 


TELEGRAPHS IN CHINA 
A N December 2 a telegram was received from Reuter’s 
v ~ / agent at Shanghai, announcing that the telegraph 
line between that town and Tientsin was finished. In a 
few weeks we may expect to hear of the completion of 
the line to Peking. The capital of the Chinese empire, the 
chief seat of bigotry and hostility to foreign innovation, 
will then be in direct communication with Europe and 
America. There is, we believe, no doubt in the minds 
of those acquainted with the origin of this undertaking, 
that political motives alone dictated it. Hitherto, during 
the winter, when the mouth of the Peiho was closed by 
ice, couriers taking from twenty to thirty days on the 
journey travelled down the Grand Canal to the Yang- 
tsze conveying letters to Shanghai; or they were sent 
across Manchuria, in from fifteen to twenty days to 
Kiachta, where they reached the Great Northern Tele¬ 
graph Company’s Siberian lines. These slow and un¬ 
certain modes of communication with the outer world 
were severely felt by the Chinese Government during the 
winters of 1879 and 1880, when its relations were almost 
broken off with Russia, when the land and sea forces of 
the latter were hanging like a thundercloud on the fron¬ 
tiers of China, and a peaceable solution of the Kul'dja 
question seemed impossible. It was then brought homo 
to the Peking authorities that their coasts might be in¬ 
vaded, their principal cities captured, and the foe be 
almost at their gates weeks before they heard the news. 
The bitter experience of these year* taught the Chinese 
a hard lesson, but one which they speedily took to heart 
Long before the Marquis Tstag brought the question to a 
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peaceable conclusion the Chinese Government had ordered 
large quantities of telegraph material from England, and 
within a few months of the ratification of the treaty with 
Russia, we find the port of Peking connected by telegraph 
with the rest of the world. The Chinese may occasion¬ 
ally be slow in their mental processes, but the present 
instance shows that when once the utility of an innova¬ 
tion is clearly presented to their mmd«, they seize and 
assimilate it with a rapidity worthy of their more mercu¬ 
rial neighbours, the Japanese; and this, it will be 
observed, is as true of the Government as of individuals. 

It is not yet known how far the new lines will be open 
for public use; but, judging by the rapid spread of other 
foreign inventions in China when once introduced, we 
cannot be far wrong in anticipating a vast extension of 
the telegraph for all purposes in that country. Ten or 
twelve years ago there was hardly a Chinese-owned 
steamer engaged on the coasts or inland waters of the 
empire ; 84 per cent, of this trade is now carried on in 
Chinese bottoms. Large and well-appointed steamers, 
Chinese-owned and manned, now ply to every port along 
the coast and on the Yang-tsze. As we write, a Chinese 
steamer has arrived in the Thames, bringing several 
native merchants who are about to enter into competition 
with us on our own ground. From time to time we have 
recorded in Naturk the various stages in the progress 
of the new telegraph line, because it marks one of the 
most important steps that has ever been made in China 
towards the adoption of the results of Western science 
and civilisation. It is one of the very few improvements 
which she has adopted without external advice and pres¬ 
sure ; in this instance she has sat at the feet of the 
best of all teachers, experience, and has profited by its 
precepts. Nor is the event any the less important when 
we reflect on the development possible for the other ap¬ 
pliances of steam and electricity, now that the ice of 
dislike and distrust of innovation has been spontaneously 
broken. The intelligence and enterprise of the three 
hundred millions of the people of China will not long 
remain content with a single line of telegraph across a 
comparatively small corner of their vast territory. A race 
of men with strong mercantile instincts who seize with 
aviiity on every time—or labour-saving appliance, the 
Chinese, now that their government has abandoned its 
most cherished prejudice, may well be expected to call 
for the extension of an invention such as the telegraph. 

We may fitly conclude this attempt to forecast the 
future in China of one of the most remarkable produc¬ 
tions of western science in the nineteenth century, by 
mentioning the lesson which may well be derived from 
our past intercourse with that country. It is worse than 
useless to thrust our improvements by force or threats on 
the Chinese. When left themselves to the results of their 
own experience and slow methods of thought, their 
advances, though occasionally tardy, are surer and more 
satisfactory. It can hardly be a matter for wonder that 
a people who have been taught to revere the teaching of 
their sages for nearly 3000 years as the highest products 
of human wisdom, and whose minds have been cast in 
the same mould from a period long anterior to our era, 
should look askance at the inventions of the modern man 
of science who knows nothing of the system of ethics and 
politics of Confucius and Mencius, and the other sages of 
antiquity. A few years ago a foreign company in China 
constructed, without the formal sanction or toe Chinese 
authorities, a line of railway a few miles in length 
between Shanghai and Woosung, at the mouth of the 
Shanghai River. The government repeatedly called for 
the cessation of the traffic on the ground that its consent 
had not been obtained, and that it did not want railways 
in Its territories. Finally, in order to prevent any com¬ 
plications respecting ownership, it purchased the line, 
destroyed it utterly, and tent the materials to Taiwan in 
Formosa, where, according to the latest accounts, they 


were lying rotting; and they did all this notwithstanding 
the arguments and protests of foreign ministers and 
diplomatists. They were determined at all cost to rid 
themselves of an innovation which had been thrust on 
them. On the other hand, a recent Peking Gazette pub¬ 
lished a memorial from the Govern or-General of Shansi, 
one of the most powerful officials in the Empire, request- 
ing authority to lay down a line of railway to certain 
mines in his province. Preliminary surveys have already 
been made, and the memorialist goes so far as to demon¬ 
strate to the Emperor that had such a railway been in 
working order a few years ago, much of the miseryand 
horrible loss of life in the Shantung famine might have 
been prevented. It is from bitter experiences such as 
these that the Chinese learn ; the devices of diplomatists 
or nromoters are thrown away on them. 


THE VOYAGE OF THE “ VEGA n ' 

T HE voyage of the Vega will be in many respects one 
of the most memorable events in the history of 
navigation. For the first time a continent has been cir¬ 
cumnavigated, so far as authentic record goes, and at 
last the North-East Passage has been won, after heroic 
efforts begun nearly three and a half centuries ago. As 
Baron Nordenskjcild reminds us in these volumes, the 
North-West Passage, although explored, has never been 
navigated entirely by any ship, McClure’s famous jour¬ 
ney having been accomplished partly in sledges over 
the ice. But the voyage will be still more memorable 
by the two rich volumes in which it finds copious 
record, volumes which have scarcely a parallel in the 
whole literature of geographical exploration. For Baron 
Nordcnskjdld has not contented himself with merely 
telling the story of his own successful voyage and its 
results. That voyage, as we have said, crowns the efforts 
of centuries, and it has been by the results of these efforts 
that the Vega has accomplished her work with scarcely an 
adverse incident. It will be remembered that some six 
years ago Baron Nordcnskjold showed that the voyage 
from Norway to the mouth of the Yennissei could easily 
be accomplished in a week or two, if taken at the proper 
time. Since then trading ventures have gone over the 
course every year, and a regular trade-route may be held 
as established by the well-informed enterprise of the emi¬ 
nent Swedish professor. For something like twenty years 
Baron Nordenskjdld has been at work in the seas to the 
north of Europe, and mainly in Spitzbcrgen, and the rich 
results of them are known to all students of science, and 
their story was told about two years ago in an interesting 
work noticed in these pages. Thus be became probably 
more familiar with the ice-conditions of these northern 
seas than any other authority; and his success in the 
Yennissei expedition led him to think that there was no 
reason why the whole North-East Passage should not be 
navigated. But Baron Nordenskjdld is, above all, a man 
of science, and accustomed to go about his work in a 
scientific method. That he has the true spirit of adven¬ 
ture is proved by the work of half his lifetime, but then he 
has a weakness for entering upon bis enterprises with his 
eyes open, of knowing where ht is going, and what are 
likely to be the results to science. So before making up 
his mind about the North-East Passage, the Baron ex¬ 
amine^ carefully aU the records of previous voyages 
along the north coast of Europe and Asia, from the time 
of Otbere, a thousand years ago, down to the latest 
adventures of the brave Norwegian skippers. Thus he 
found that at one time or other the whole of this stretch 
of coast had been navigated piecemeal, except the most 
northerly point of the old continent, Cape Chelyuskin, 
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which had.baffled all the attempts of those daring Kus- 



Fio. i.— a, the icmnion Skua; b, Uuffon‘n Skua; C, the Poiuarinc Skua. 

nan sailors of the seventeenth and eighteenth centuries, 
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who, in “floating coffins" and with many disaslers. had 
explored the entire coast of Siberia. Baron Nordenskjakl 
saw that the ice in these regions has its times and sea* 
sons. To set out earlier than the middle of July he found 
would be to court delay and disaster. About that time 
the ice about Novaya Zemlya and in the Kara Sea begins 
to break up, and later on it generally retires from the 
north coast of Asia, being liable, however, to he blown 
south again by a north wind. In ordinary seasons, how* 
ever, he inferred from the records of previous voyagers, a 
broad free lane of water might be looked for on to Behring 
Straits. In this respect the north coast of Asia differs 
materially from that of America. The eastern half of 
the latter is so hemmed in by islands that the ice has 
no scope for retiring completely, and so the North-West 
Passage under existing conditions is almost impossible 
for a ship. The fact that the ice is so easily blown black 
by a north wind to the coast of Asia gives ground to infer 
that a ring of islands stretches from Franz Josef Land to 
Wrangel Land, an inference confirmed by other charac¬ 
teristics. With his scheme so clearly and fully worked 
out, Baron Nordenskjold went to the King of Sweden, 
who gave it hearty support The result was that the 
king, in conjunction with the munificent Mr, Oscar Dick¬ 
son of Gothenburg, who has spent a fortune in the cause 
of science, and Mr. Sibiriakoff, a Siberian merchant, 
agreed to advance the funds for an expedition round the 
continents of Europe and Asia. The Vega, a barque- 
rigged steamer of the best oak, 357 tons register, with 
engines of 60 horse-power, steaming 6 to 7 knots an hour, 
was bought, and specially fitted for her peculiar work. A 
staff of officers and men of science was carefully selected, 
and a picked crew of twenty-one men, with Baron 
Nordenskjold himself as the leader of the expedition. 
The chief officer was Capt. Palander, of the Royal 
Italian Navy; Dr. F. R. Kjellman acted as botanist, Dr. 



Fic a.—Section of inland-ice. A, upui glacier cnnaJ; u, anew-filled canal: c, canal concealed by a Mlrw-vault; o, cinder-cleft a. 

S tux berg, zoologist, Herr Almquist, medical officer and I of the Italian Navy, hydrographer, Lieut. Hovgaard, of 
lichenologist, Lieut. Bruscwitz, second officer, Lieut. Bove, | the Danish Navy, for magnetism and meteorology, and 
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more than a mere narrative of the voyage of which he 
was the organiser and commander. Not only does he 
give an exhaustive account of all previous voyages in 
these regions, but enters into the amplest details as to the 
scientific results achieved up to the present time. The 
work is thus a mine of unusual richness for the student of 
science, while it is so written as to be not only intelligible 
but delightful to any ordinary intelligent reader. As the 
Vega pursues her course, the leader stops every now and 
then to tell his readers of the voyages associated with a 
particular region, or of the knowledge we have of its 
geography, geology, and biology. Many matters of the 
widest scientific importance thus come to be introduced, 
and questions discussed of burning interest in various 
departments of science. In following the course of the 
Vega we shall attempt to give our readers some faint idea 
of the riches stored up in these two volumes. 

The Vega was accompanied by the Lena as far as the 
mouth of the river of that name, for the commercial 
navigation of which she was destined, and part of the 1 
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way by the Fraser and Express as tenders. Coming i 
round from Karlskrona, the expedition left Tromsoe on j 
July 21,1878. At Moosoe, near the North Cape, it was ■ 
discovered that cloudberries and rum formed an excellent 
antidote to scurvy, and a stock was laid in, and whether 
from their use or from the carefully regulated diet on 
board the Vega t of which details are given, there was not 
a trace of scurvy during the whole voyage, and indeed no 
illness at all to speak of. As he rounded the corner of 
Europe, the Baron stops to tell us of early voyages in this 
direction, of Othere, whose story was told by King Alfred, 
Willoughby and Chancellor, Pet, andfa^cman, and othere. 
and to show us some old maps in which the coast is hidely 
laid.down. The work is specially rich in maps from the 
tenth century down, including a large Male map of the 
north coast of Europe and Asia, in which the Vegds data 
have been incorporated. The vessels rtndesvoustd at 
Yuger Schar, between Waygats Island and the mainland 
on July *i. And here opportunity is taken of telling us 
all that is known about the Samoyeds of the Wand and 
m a fajhincl, from the earliest voyages down to the visit of 
the Vega, with abundant illustrations. Then follows a 


chapter of the greatest possible interest on the animal 
world of Novaya Zemlya, which becomes really an 
account of Arctic zoology. First we have a complete 
account of the birds, with wealth of illustration. The 
variety is wonderful, and evidently the habits of the 
interesting creatures have been carefully studied by Baron 



Fro. 5 — ffoinor thm iba Tifmur Cm# (thw-fiftha of Batumi 


NordenskJBM. Here, for example, is a graphic picture, 
with its accompanying illustration (Fig. 1) 

“ Often daring summer in the Arctic regions one hears 
a penetrating shriek in the air. When one inquires into 
the reason of this it is found to proceed from a fattfwake. 
more rarely from a glaucous gull, eagerly pursued by a 
bird as large as a crow, dark-brown, with white breast 
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and long tail-feathers. It is labben, the common skua 
(Lestris parasitica, L.), known by the Norwegian walrus- 
hunters under the name of tiufjo , derived from the bird's 
cry, ‘1*0 i-o,' and its shameless thief nature. When the 
1 tjufjo * sees a kittiwake or a glaucous gull fly off with a 
shrimp, a fish, or a piece of blubber, it instantly attacks 
it. It flies with great swiftness backwards and forwards 
around its victim, striking it with its bill, until the 
attacked bird either drops what it has caught, which is 
then immediately snapped up by the skua, or else settles 
down upon the surface of the water, where it is protected 
against attack. The skua besides eats eggs of other 
birds, especially of eiders and geese. If the eggs are left 
but for a few moments unprotected in the nest it is im¬ 
mediately to the front and shows itself so voracious that 
it is not afraid to attack nests from which the hatching 
birds have been frightened away by men engaged in 
gathering eggs only a few yards off. With incredible 
dexterity it pecks a hole in the eggs and sucks their con¬ 
tents. If speed is necessary this takes place so quickly 
and out of so many eggs in succession that it sometimes 
has to stand without moving, unable to fly further until it 
has thrown up what it has swallowed. The skua in this 
way commonly takes part in the plundering of every eider 
island. The walrus-hunters are very much embittered 
against the bird on account of this intrusion on their 
industry, and kill it whenever they can. The whalers 
called it * struntjaeger -refuse-hunter—because they be¬ 
lieved that it hunted gulls in order to make them void their 
excrements, which ‘struntjaegeren’ was said to devour as a 
luxury. The skua breeds upon low, unsheltered, often water- 
drenched headlands and islands, where it lays one or two 
eggs on the bare ground, often without trace of a nest. 
The eggs are so like the ground that it is only with diffi¬ 
culty that they can be found. The male remains in the 
neighbourhood of the nest during the hatching season. If 
a man, or an animal which the bird considers dangerous, j 
approaches the eggs, the pair endeavour to draw attention 
from them by removing from the nest, creeping on the 
ground and flapping their wings in the most pitiful way. 
The bird thus acts with great skill a veritable comedy, but 
takes good care that it is not caught.” 

Again be tells us of the snow-bunting: 

“ During excursions in the interior of the land along 
the coast, one often hears, near heaps of stones or shat¬ 
tered cliffs, a merry twitter. It comes from an old 
acquaintance from the home land, the snoespar/yen or 
snoelaerkan , the snow-bunting ( Emberiea nivalis , L.). 
The name is well chosen, for in winter this pretty bird 
lives as far south as the snow goes on the Scandinavian 
peninsula, and in summer betakes itself to the snow limit 
in Lapland, tbe tundra of North Siberia, or the coasts of 
Spitsbergen and Novaya Zemlya. It there builds its 
carefully-constructed nest of grass, feathers, and down, 
deep in a stone heap, preferably surrounded by a grassy 
plain. Tbe air resounds with the twitter of the little gay 
warbler, which makes the deeper impression because it is 
tbe only true bird’s song one bears in tbe highest 
north.” 1 

Then Baron Nordenskjbld goes on to do for the mam¬ 
malia the same service he has done for the birds, be¬ 
ginning with the reindeer. It thrives as far north as 8o° 
and 8i, and in a temperature of - 40° to - 50° C. 

“ It is remarkable that the reindeer, notwithstanding 
the devastating pursuit to which it is exposed on Spits¬ 
bergen,’ is found there in much larger numbers than oh 


* Thar* are, however, varioui othar *oog-bird4 found already on south 

They hatch on the (round under bushas, tufts of grass, or stones, En vary 
carefully construct A ntsts lined with cotton-grass and feathers, and arc .not 


and in elyo, 837 reindeer. When to this wa add tha gnat number -- — 
doer which are shot in spring and an not included la these calculations, and 
whan wa cociidar that tha number of walrus-hunting ve ss e l s which are fitted 
ant flow Tromeoe is lass than that of those which go out fr tm Hammerftst, 


North Novaya Zemlya or the Taimur Peninsula, where 
it is almost protected from the attacks of the hunter. Even 
on the low-lying part of South Novaya Zemlya the rein¬ 
deer, notwithstanding the abundance of the summer 
pasture, is so rare that when one lands there, any reindeer¬ 
hunting is scarcely to be counted on. It first occurs in 
any considerable numbers farther to the north, on both 
sides of Matotschkin Schar.” 

Notwithstanding the immense destruction of the rein¬ 
deer in recent times their numbers in Spitsbergen keep 
so well up that it has been supposed they migrate from 
Novaya Zemlya. But Baron Nordcnskjbld shows that this 
is not the case, as the reindeer of the two islands belong 
to different races. The fact that marked reindeer have 
been found in Spitsbergen has also led to the supposition 
that they found their way from some more northerly 
inhabited land, a supposition that does not seem probable, 
but is certainly worth verifying. Then we have our old 
friend the Polar bear, followed by the mountain-fox and 
the lemming. The marine life or these northern regions 
makes up amply for any scarcity oflife on land. 

“Here animal life is exceedingly abundant as far as 
man has succeeded in making his way to the farthest 
north. At nearly every sweep the dredge brings up from 
the sea-bottom masses of decapuds, Crustacea, mussels, 
asteridu, echini, 1 &c., in varying forms, and the surface of 
the sea on a sunny day swarms with pteropods, beroids, 
surface-crustacea, &c.” 

Of the higher animal types of these seas the walrus, 
now that the right whale is nearly extinct, is the most 
important, and therefore comes in for a long notice. 
Even the walrus has suffered greatly from excessive 
hunting, and unless precautions are taken, will go the way 
of the right whale. The walrus haunts particular places 
of Novaya Zemlya and Spitzbergen, attracted by the 
abundance of their special food, which does not consist, 
as is often staled, of seaweed, but of various living 
mussels from the bottom of the sea, principally Mya 
truncata and Saxicava rugosa. Seals and whales are 
also referred to at some length. 

Through Yugor Schar the vessels steamed their way 
into the Kara Sea on August 1. And here we are told 
a great deal about inland ice and icebergs, and the rich 
life-conditions of the Kara Sea, its surroundings and 
hydrography. The remarks on inland ice are specially 
valuable, the subject being illustrated by the writer’s exten¬ 
sive experience in Greenland and Spitzbergen. We repro¬ 
duce here (Fig. 2) a section which he gives or inland ice, and 
a picture of a Novaya Zemlya glacier (Fig. 3). The inland 
ice, Baron Nordenskjold tells us, is of too inconsiderable 
extent to allow of any large icebergs being formed. There 
are none such accordingly in the Kara Sea, and it is 
seldom that even a large glacier ice-block is to be met 
drifting about. Indeed the Baron tells us that the popu¬ 
lar notion as to the frequency of true icebergs in the far 
north is quite erroneous, the actual fact being that ice¬ 
bergs occur in far greater numbers in the seas which are 
purely accessible. The abundance of life in the Kara 
Sea is remarkable, though this has only been recently 
known, the old notion on this point being quite erroneous. 
As a specimen of tbe life to be found in this sea, we give 
here an Umbellula (Fig. 4). 

Dickson's Harbour, at the mouth of the Yennissei, was 
reached on August 6, and so the first stage of the voyage 
was happily completed. Beyond this all was new, but it 
seemed to be felt that if Cape Chelyuskin was safely 
passed, all the rest would be comparatively easy. Here 
upwards of 100 pages are devoted to vanous topics of 


Spitsbergen bal»o carried on by hunter* 
u, we must euppoie that at leaet 30*0 rein- 
each of those yean. Formerly reindeer 
ive, but ttace 1870 the number killed ha* 


and that the shooting of reindeer 
from other town*, and by ‘ 

deer have baen killed at._„ _ 

malting wa* yet more productive, 

“^Wid'occur^^ery *parii^y in the Ram Sea multo Silmiaa Mar 
Sea. but Novaya Zemlya at oerum place* in luch number* that they almwt 
appsar to ever the H*-bottont. 
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interest suggested by the arrival of the Expedition at the 
mouth of tne Yennissei. Evidence is given to prove that 
the lower Yennissei must at one time have been thickly 
inhabited, but is now quite deserted, probably owing to 
the difficulty of procuring food, a difficulty that may be 
solved by the enterprises begun by Baron Nordenskjold. 
A long list of phanerogams is given, collected during the 
stay of the expedition. Some interesting dredging results 
were obtained, and on this subject Baron Nordenskjold 
writes 

“For the science of our time, which so often places the 
origin of a northern form in the south, and vice versd, as 
the foundation of very wide theoretical conclusions, a 
knowledge of the types which can live by turns in nearly 
fresh water of a temperature of + io\ and in water 
cooled to - 2°‘7, and of nearly the same salinity as that 
of the Mediterranean, must have a certain interest. The 


most remarkable were, according to Dr. Stuxberg, the 
following: a species of Mysis, Diastylis Rathket, Kr., 
Idothea entomon, Lin., Idothea Satinet, Kr., two species 
of I.ysianassida, Pontoportia setosa , Stbrg,, Halinudon 
brevicalcar t Go8s, an Annelid, a Molgula, Yoldia inter¬ 
media , M. Sars, Yoldia (t) arctica , Gray, and a 
Solecurtus." 

On the long Yalmal Peninsula on the west of the Gulf 
of Obi, the author collects all the information known, but 
that is not much. The ground everywhere seems to 
consist of sand and sandy clay, and Baron Nordenskj&ld, 
when he landed, could not find a stone so large as a bullet 
or a pea. Two chapters are devoted to a history of the 
navigation of the North-east Passage from 1556 to 1878 ; 
an admirable summary, containing much that is the 
result of the author’s own research, and which never 
before has seen the light. Especially is this the case 



Fro. 6.—The i-’ega end Lett* saluting Cepe Chelyuskin. 


with the numerous Russian voyages of the seventeenth, 
eighteenth, and nineteenth centuries, of which little is 
known, but the results of which Baron Nordenskjold 
acknowledges have been of the greatest service to him in 
forming his own plan. To the efforts of the Norwegian 
walrus hunters, too, Carlsen, Tobiesen, Johanessen, and 
others, be does full justice; and indeed their contribu¬ 
tions to science have often been of substantial value; 
johanessen, was awarded two medals by the Swedish 
Academy for his discoveries. 

Port Dickson was left on August 10, and as the Veen 
steamed north-east to Chelyuskin over an imperfectly 
mapped coast, she came across many new islands, and 
other novelties which we cannot refer to in detail. 
Animal life along the Taimur coast was much scarcer 
than in previous parts of the voyage, though on the other 
hand the tea yielded some fine specimens. We give as 
an example a hairs tar (Fig. 5) from off the coast 


The northern promontory of Asia was'reached on 
August 19, and Baron Nordenskjold describes the land¬ 
scape as “the most monotonous and desolate I have 
ever seen in the High North " (Fig, 6). Here lt however, 
we must leave the Veqa till next week. 

{To be continued,') 


NOTES 

“ Taking a retrospective coup d’cnl, in a recent issue of his 
paper, of the Puis Exhibition, Count du Moncel notes, among 
other points, the marked success of the lectures, and the eager¬ 
ness oMh« public to be instructed. A permanent electrical 
exhibition. With like facilities, would greatly promote the deve¬ 
lopment of electric industries. The number of practical electri- 
ri... in France is at present very limited, end while there are some 
Tory skilful makers of telegraphic apparatus and instruments fox 
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electrical physics, yet (if electroplating be excepted) there are no 
great industries giving rise t j electric works like those of the 
cable-manufacturing houses in England, or those of Siemens and 
Fekcnin Germany. The Count hopes "our Han henceforth 
will not be confined to mere publication of electric papers.’* 
Again, a desideratum at the Exhibition was the attachment 
of placards to apparatus, indicating its object and general 
arrangement. This is a matter worth attention in our forth¬ 
coming Exhibition. At fir-t there was some talk about giving 
evening concerts at the Pari* Exhibition, but the fact that the 
city hod agreed with the concert at Be*selifevre, behind the Palais 
de l'lndustrle, not to allow any concert performances within 
a radiut of too m„ was a difficulty. It is doubtful (the Count 
says) if such concerts would have much increased the evening 
attendance, which was always large. With regard to the Crystal 
Palace Exhibition, be considers it should ha ve been put off for 
a year. 

On the proposition of M. Cochdry, Minister of Posts and 
Telegraphs, the Minister of Foreign Affairs and President of the 
Council has nominated Dr. Warren De La Kue, F.R.S., corre¬ 
spondent of the Institute (Academy of Sciences), a Commander 
of the Legion of Honour, in recognition of his services at the 
Electrical Coagress anil as vice-president of the jury. We regret 
to learn that Dr. Warren De La Rue, in consequence of ill 
health, has been c impelled to resign the important po.4 of 
Honorary Secretory to the Royal Institution. 

The Lightning-Rod Conference formed by delegates from the 
Meteorological Society, the Royal Institute of British Architects, 
the Society of Telegraph Engineers, and the Physical Society, 
which has been at work since November, 1878, has at last com¬ 
pleted its labours and prepared its report, which, together with 
an enormous mass of information that has been most arduously 
got together, will very soon be published. The report will 
consUt of a brief description of the purposes which a lightn ng- 
conducor is intended to serve; a statement of those features in 
the construction and erectiou of lightning c inductors respecting 
width there is a great difference of opinion ; and the final 
decision on the points in question arrived at by the Conference. 

It will also contain a simple co Jc of rules for the erection of 
lightning-conductors which any ordinary non-tcchnical individual 
wilt bn able to undecatamL It is hoped that the success of the 
publication will justify the labour that has been expended upon 
it.' It will be published in the form of a book by Messrs. Spon 
and Co. 

Ill viaw of the recent great development of the telephonic 
system, the Directors of die Magdeburg Fire Insurance Com¬ 
pany have lately sou£t information from the Secretary of the 1 
Imperial Post Office, Dr. Stephan, as to whether the danger 
from lightning was increased by the overhead wires and iron 
supporting rods, and whether special conditions of insurance 
should be made for houses iu proximity to such wires. Dr, 
Stephan has replied that no case had yet come to his notice in 
which lightning had done injury in the way referred to. The 
experience of the German Post Office with telephone lines waa 
indeed short; but in other countries there was an experience of 
overhead telegraph lines, which was of several years’ extent, and 
he was not aware that observations bad occurred iu this connec¬ 
tion which had given any occasion for anxiety about lightning. 
It was important, in arranging those telephone lines, to take 
care that any atmospheric discharges which might affect them 
should have a sufficient path to earth. ’ Such being the esse the 
telephone wires aright even albrd houses a protection against 
lightning which they would otherwise lack. The directors of 
the insurance company think it at present u nn e cessa ry, there¬ 
fore, to make any change in their terms in the case of houses 
over which telephone Hues post. 


We regret to have to record the death of Mr. Charles Moore, 
the well-known geologist of Bath. Mr. Moore was known 
us a must indefatigable and successful collector. On one 
occasion he carted from a fissure near Bristol two tons of 
the celebrated’ bone-bed, This when sifted and examined 
afforded no less than 45,000 teeth, besides portions of many 
fish and reptiles. Most important of all, it yielded nine¬ 
teen teeth of the Triassic mammifer MicroltsL s, which Mr. 
Moore had thus the good fortune to discover. On another 
occasion he astoni-hed the British Association by his power of 
predicting from the forms of nodules the genera of fish which 
would be found inclosed in them when they were broken open. 
Ilis interesting discovery of Liassic shells in lead veins traversing 
the carboniferous limestone was the subject of a most valuable 
communication to the Geological Society, and be was alio one 
of the first to recogni-e the importance of the Rhxtic formation 
in this country. The Museum at Bath owes much to the 
persevering labours of Mr. Charles Moore. 

A Reuter’s telegram, dated New York, December 18, 
announces the death of Dr. Isaac J. Hayes, the Arctic explorer. 
Dr. Hayes, it will be remembered, was surgeon of Dr. Kane’s 
second Arctic expedition, with which he returned to the United 
Stales in 1855. A conviction that there existed an open Polar 
sea iuduced him in i860 to undertake a voyage of exploration on 
his own account. He sailed from Boston in the schooner United 
Matts, and by means of sledges he penetrated as far north as 
St deg. 37 min. He again visited Greenland in 1869. To the 
lost he waa desirous of heading another expedition to the North 
Pole by way of Smith’s Sound. His voyage in the United States 
was described in "The Open Polar Sea;” and among other 
works from his pen were, " An Arctic Boat Journey," relating 
to his first voyages ; " Cast away in the Cold,” a supplementary 
narrative of his second voyage, published in 1870; and an 
account of Greenland under the title of "The Land of Desola¬ 
tion.” Tim Geographical Society of London and the Soddti 
de Geographic of Paris awarded him gold medals for his dis¬ 
coveries. 

The death is announced, at the age of seventy two, of the 
Rev. Dr. John Ludwig Krapf. Dr. Kiapf was a missionary of 
the Church Missionary Society in Eaat Africa from 1837 to 
1853, and did much for the exploration of the region north-west 
of Zanzibar, in company with Dr. Rebmann. They an known 
specially as the discoverer* of Kilimanjaro and Mount Kenia. 

IN a paper published in the July number of the Archives tkt 
Sciences Physiques et NatureUcs of Geneva, which we referred 
to at the time, M. F. Forel established, by observation* of 
the oscil'ations of tbc lowest extremity of the glacier of the 
Rhone since 1856, that, although two cau-es determine the 
position of the end of a glacier, nevertheless the chief of them 
is not the fusion of this end by the summer heat, but the rate 
of advance of the glacier. Ab the latter depended upon the 
thickness of the glacier, he concluded that the variations of the 
length of a glacier depend chiefly upon the variation* of its 
thickness. Measurements having shown considerable variations 
of thickness at the lower end of the Rhone glacier, theae might 
be easily explained by very bumII changes in the thickness of the 
nevJ, which changes are, so to *ay, exaggerated by the mutual 
relation of the rate of advance and the thickness, producing 
thus immense changes in the length of the glacier. Glecialists 
will appreciate the great Importance of these observations of M. 
Forel, as they may explain an immense -increase of glaciers 
without great variations of temperature, but only by mull 
changes in the distribution of mow and rain which fall upon a 
country. However, a is pointed out^by those gUeUMct* who 
have sought for the key of the glacial period la on accurate 
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study of what in going on now in Arctic countries, this relation 
has been rather neglected. In a second paper, which has just 
appeared in the November number of the Archives, M. Forel 
di'CU'Ses the influence of ablation on the thickness of a glacier, 
the ablation, together with the amount of snow fallen on the 
surface of the ntvi, being the two chief causes of ctumges in 
thickness. Our knowledge of the influence of ablation is almost 
nothing; bat the influence due to an increase, or decrease, of 
the feeding of a glacier being felt, and exaggerated, throughout 
the whole length of a glacier, while the ablation has an impor¬ 
tance only in ifa lower parts, M. Forel concludes that this second 
cause never would have the importance of the first. In any 
case both causes never can be simultaneous, the fuvt taking fifty 
or a hundred years to reach the low end of the glacier; thus the 
thickness of a glacier at this end depends upon the quantity of 
snow fallen on the ttevi some fifty or a hundred years ago, and 
on the ablation during a few recent years, which causes may be 
either concurrent, or opposing, in increasing or decreasing the 
thickness. He remarks also that altogether it seems that the 
retreat of glaciers, which reached its maximum about the year 
1875, was not a local phenomenon, but was simultaneously ob¬ 
served in the Austrian Alps, in the Pyrenees, in the Caucasus, 
in Scandinavia, and in Greenland M. Ford concludes by ask¬ 
ing the naturalists of all countries to indicate the advance and 
retreat of glaciers as much as possible in figures, and to measure 
the thickness of glaciers at several well-determined parts. 

We fear all hope must be given up as to the safety of Mr. 
Powell in the Saladin balloon. A balloon was seen on the night 
of the 16th, going by Santander and Bilbao towards the sea, but 
nothing more has been beard of it. It may have been the Sala- 
(Hh, but If so, and Mr. Powell had been in it and conscious, he 
would certainly have made some sign. Mr. Powell was an ardent 
and intelligent aeronaut, and his death, which wc fear is only too 
certain, must be regarded as a loss to science in the pursuit of 
scientific knowledge. 

The Royal Italian Scientific Institution at Venice offers a 
number of prizes for various memoirs. Among them wc note 
the following two as of more general interest(1) " A State¬ 
ment of the Hypotheses recently advanced by Physicists on the 
Causes of the Phenomena of Light, Heat, Electricity, and 
Magnetism" (prize 3000 lire (about no/.), term March 31, 
(*) " A Systematical and Critical Enumeration of the 
Ctyptogamic Plants hitherto observed in the Venetian Pro¬ 
vinces” (prize and term for this treatise are not yet fixed). 

The death is announced, on November 29 last, of Dr, Wil¬ 
helm Weith, Professor of Chemistry at Ziirich University. He 
died in the Island of Corsica/ where he was staying on a vi-it, 
at the early age of thirty-seven years. 

Iw the night of November 19-30 the tunnel through the Col 
di Tenda, on the frontier between France and Piemont, was 
l»roken through. Cuneo is the nearest place on the Italian side 
of the mountain, where the Italian railways will join the new 
French brunch extending through the tunnel. 

We have on our table the following booksCultivation of 
Liberian Coffee, by H. A. A. Nicholls .(Stiver and Co.); 
Report of the Scientific Results of ILM.S. Challenger, 1873-76, 
Vd. lii. Zoology; Koumiss, by G. L. Carrick (Blackwood);. 
Every-day Life in Our Public Schools, edited by C. E. Pascoe 
(Griffith andFarran); Statistical Atlas, Parts x. and xl, by C. P. 
Bmran (W. andvA. K, Johnston) j Perfect Way in Diet, by Awn 
Khgfc** (Kqgaa Paul); Educational Theories, fay Oscar Brown- 
(Kegun Paul) j The Bedfordian System of Astronomy, by T, 
Bedford (H. Vickers); Description of the Chemical Laboratory 
*t the Owens College, Manchester, by Prof. H. E. Roscoe, 


F, R.S. (Cornish); Ideality in the Physical Sciences, by B. 
Peirce (Little, Brown and Co.); European Ferns, by James 
Britten (Cassell, Fetter, and Galpia); The Encyclopedic Die. 
tionary, by Robert Hunter (Cassell, Petter and Galpin); John 
Amos Comenius, by S. S. Laurie (Regan Paul); Elementary 
Treatise on Electricity, by Prof. Clerk Maxwell (Clarendon 
Press); Astral Origin of the Emblems and Hebrew Alphabet, 
Rev. J. II. Broome (Stanford); Encyclopaedia Brittannica, vol. 
xiii. (A. and C. Black); Old Greek Education, by J. P. Mahafly 
(Kegan Paul); Practical Chemistry, by Howard (William Col¬ 
lins) ; British Almanack and Companion (Stationers Company). 

The following recently-published Norwegian and Danish 
Dooks may interest some of our readers:—“A Geological De¬ 
scription of the Lofoten and Vestcraalen Districts of Norway,” 
by K. Pettersen, with maps, and with interesting remarks on 
the coal-bearing Jura formation of those provinces; 11 A Flora 
of Iceland," by M. Chr. Grbnlund, being the results of his visits 
to Iceland during the years 1868 and 1876, from which he has 
brought back very rich collections of plants; the flora of Ice¬ 
land includes, according to M. Grbnlund, 870 species, of which 
332 are Phanerogams, the total number having to be increased 
by many Atgx; “ From Fields and Forests: Pictures of the 
Life of Insects,” in two volumes, by M. v. Bergsoe; and a 
pamphlet, by M. R. I.ehmann, on the former coast-lines in 
Norw ay. 

S. A. I.KXE, who steadily pursues his studies on the recent 
geology of Norway, contributes to the last number of the Nor¬ 
wegian Archh for mathematics and natural science, a paper on 
the upheaval of Norway, and its coast-lines and terraces. 

Advices received at Plymouth give some particulars of a 
destructive typhoon which visited Haiphong and Tallee on 
October 8, causing great destruction and loss of life. The wind 
blew with tremendous violence, and the heavy sea flooded the 
whole of the surrounding country. In Tallee there were six feet 
of water in the houses three and four miles distant from the sea¬ 
shore. The current was so strong that it swept away the entire 
tow-n, the number of persons drowned being estimated at over 
3 «». 

IN the December number of the serial Auf der Hoke, Prof. 
Palmieri, the Director of the Observatory on Mount Vesuvius, 
communicates a discovery with regard to volcanoes. In a series 
of spectro-analytical examinations of the lava Prof. Palmier! 
has, it is stated, just discovered a new lino which corresponds 
exactly with that of helium, the famous element hitherto seen 
in the solar spectrum only. 

The displacement of isotherms (or lines drawn through places 
having on equal mean temperature), with the season, has some 
interesting practical bearings. Several years' recent (so-called) 
phonological observation in Sweden proves that in general each 
phenomenon of plant-life occurs only at a certain temperature. 
A similar rule applies to the arrival of many birds of passage. 
Comparing the times such phenomena take to advance one 
degree of latitude, it is found on the Baltic coast that their 
greatest velocity is in midsummer. The numbers of days for an 
advance of one degree are in sundry eases as follows:—Freeing 
of lakes from ice 6*0, flowering of April plants in Southern 
Sweden 4*3, of May plants 3*3, of June plants 1*5, of July 
plants o*5, appearance of leaves (general average) 3*3, ripening 
of fai$ 1*5, f&U of larves 3*3, freezing of lakes 5*1. A recent 
study by Herr Hildebrand (of Upsala) of the movement ot 
isotherms in the north of Europe throws light on these facts, 
showing (among other tilings) that while in Sweden the rate of 
the movement increases with the te mp era hue , in Russia it 
remains nearly constant The an t h er gives a number of maps 
for various temperatures. Taking o' It fa found that the iso¬ 
therms running nearly north and south mows eastwards, but in 
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the interior of the continent they are bent at a right angle, 
extending east end west, and moving to the north. In the map 
for 9* the influence of greater heating of land than of sea is 
apparent. The isotherms are nearly straight lines east and weFt, 
and move from south to north. For ia* they extend west-south* 
west to east-north-east, and move towards north-north-east. 

In the wave of administrative economy which has passed over 
Japan daring the past three years, education has, we regret to 
notice, suffered. The allowance to the Education Department 
for the current year is only 914,601 yen against 1,181,100 yen 
last year—a reduction of 266,499 yen, or nearly 25 per cent. 
The expenditure on working the mines has also been diminished 
nearly 50 per cent. It is right to observe, however, that the 
estimates of every department have been largely cut down, and 
that much of the decrease under the head of education may be 
attributed to the substitution of native teachers for highly-paid 
foreign professors. 

Mr. H. Trueman Wood, Secretary of the Society of Arts, 
aslcs us to draw the attention of our readers to the Exhibition of 
Photographic Apparatus which the Society proposes to open 
next month. They hope to be able to include in the Exhibition 
apparatus illustrating some at least of the many applications of 
photography to scientific purposes, and Mr. Wood will be very 
grateful to any person who will entrust the Society with any 
such apparatus to be shown during the short time the Exhibition 
will remain open. Mr. Wood will gladly send full particulars 
of the Exhibition to anybody sufficiently interested in the matter 
to apply for them. 

Prof. R. S. Ball, Royal Astronomer of Ireland, will give 
the first of a Course of Six Lectures on the Sun, the Moon, and 
the Planets (adapted to a juvenile auditory), at the Royal Insti¬ 
tution on Tuesday next, the 27th instant. 

A violent shock of earthquake is reported from A gram on 
November 20, at 8.27 a.m. The duration of the shock was 
two seconds, its direction perpendicular, and its intensity so 
great that a panic was caused, and the schools remained closed 
for the day. Earthquakes are reported (l) from Stassfurt, where 
a violent shock occurred on December 2 at 4.18 a.m., causing 
considerable damage in the salt-mine of Leopoldxhnll ; (3} from 
Siders (Valais), where a strong shock was noticed on December 
4 at 2.55 a.m, ; (3) from Agram, where a shock of two seconds 
duration occurred on December 9 at 9.55 a.m. 

The annual meeting of the Geographical Society of Paris has 
been held for the first time under the presidency of M. de 
Lesseps. The meeting was numerous and enthusiastic. M. 
de Lexseps gave an address in which he eulogized his prede¬ 
cessor, Admiral La Konci&re le Nourcy, who died recently. On 
the following evening the usual banquet took place at the Hotel 
Continental. 

Tuc additions to the Zoological Society's Gardens during the 
past week include • Chacma Baboon [Cynocefhalus porcarius) 
from Sooth Africa, presented by Capt. Wyld; two Squirrel 
Monkeys ( Ckrysotktix sauna ) from Demersra, presented by 
Mr. F. N. Apthorp; a Black-backed Jackal [Cam's mesomelas) 
from Sonth Africa, presented by Capt. C, Hollard Smith ; two 
Ferrets (Musteia fun) from Japan, presented by Mrs. J. F. 
Faed j a Bosch-bok ( Tragtlaphut sylvatitut) from South Africa, 
presented by Mr. E, W. Berryman ; a Rose-coloured Pastor 
[Pastor rostut) from India, presented by Mr, F. Lubbock; a 
Herring Gull {Lotus argmtatus), a Greater Blacked-backed Gull 
(Larut marims), European, presented by Mr, E. W. Ebsworthj 
six Dwarf Chameleons ( ChammlMn pumilus) from South Africa, 
presented by Col. Hassard, R.E. ; a Green Monkey ( CtrcopUkscus 
(allilriihus), a Mona Monkey [CmopiShecus mm) from West 


Africa, a Cerastes Viper (Vipera etrastes) from Algeria, depo¬ 
sited j' four Snow Buntings Pleetrophanes nivalis ), two Common 
Siskins (Chrysomitrh spin ns), British, purchased. 


OUR ASTRONOMICAL COLUMN 
A Variable of the Algol Type.— A telegram to the Earl 
of Crawford’s Observatory at Dunecht, notifies that Mr. Sawyer 
of Boston, U.S., has detected a variable of the comparatively 
rare type of Algol, with a period of 5*24 days, its brightness 
varying between 6'o and 67, and 1881, November 30-84 being 
an epoch of minimum. It is number 854 of Sir J. Herschel's 
third series of observations with the 20-feet reflector, published 
in Vol. iii. of the Memoirs of the Royal Astronomical Society; 
it is there called 5m. with a minute companion 88 s n.p, 25", and 
a note says, "not in Piazzi”: these observations were made in 
1827-28. The star is Lalanrle 31384, observed 1797, May 24, 
and estimated 64 ; Bessel calls it 7m. in July 1822, and Santini 
has the same magnitude at the end of July or beginning of 
August 1838. Lamont has two observations at which it was 
estimated 7m. and 8m. In the Durchmusterung it is 5-5, and 
on the Atlases of Argelander and Hets 6m. Schjetlerup called 
it 7-7 on 1863, June 9, and in his catalogue of 1864 he 
pointed out the differences in the estimated magnitude-, of 
previous observers. Dr. Gould, in the Uranomelria Argentina 
mentions that a series of comparisons between August and 
October 1871, indicated "an oscillation of magnitude from 6"o 
to 6-5, but exhibiting no regular law in the variation" ; in the 
catalogue he has "6-7 var. ?” Taking into consideration the 
estimates of various observers it might lie inferred the true 
limits of magnitude may t* somewhat wider than assigned above. 
'Ihe position of the star for 1882-0 is in R.A. 17I1. tom. 33s. 
Dccl. + 1° 2 o '-6. 


A Probable Variable-stak.— The follow ing is a case which 
appears to lie worthy of attention D’Agelct observed a star in 
1783, on July 26, 27, and 29, which he estimated on the three 
nights 6, 6, and 6-5 respeclively. It is No. 5057-59 in Dr. 
Gould’s reduced Catalogue, and there called Anonyma: in fact 
it is not found, so far as w-e know, in any modern catalogue 
except the Durchmutierung, where it is +17°, 3997, and esti¬ 
mated only 9-4. The place of the star from D’Agelet, brought 
up to l88o-o, is in R.A. 19b.27m. 22-ios., Dccl. + 17* 29'28 ,r o* 


The Binary Star n Cassioteia;.— The elements of this 
beautiful revolving double-star, which had been already calcu¬ 
lated by Duner, Doberck, and Gruber, in 1875 and 1876, have 
been newly investigated by Ludwig Struve, son of the present 
director of the Imperial Observatory at l’ulkowa. The princi¬ 
pal characteristic of the new or!it consists in its depending 
entirely upon the measures of Bessel and the two Struves be¬ 
tween 1830 and 1878, the early data of Sir W. llerschel, which, 
if taken into account, would exercise an influence much greater 
than is due to their degree of accuracy, being left out of con¬ 
sideration. The resulting elements are as follow 


Perinstron presage ... 1905*02 

Node . 45’ 3' 

Node to periastron... 238*17 
For Eq.1850*0 


Inclination ... 56 s 22' 

Eccentricity ... 0*6296 

Semi-axis major 8"*786 
Period of revolution 149-90yrs. 


Duner had found the period 176, Gruber 195, and Doberck 222 
years. A comparison with the measures of Dcmbowski (1856- 
76) and I)uuer (1868-75) exhibit constant differences, upon 
which M, O. Struve remarks at some length in a note to hie 
son's memoir (Bulletin dt VAcad, dts Sciences de Sf. Petersburg, 
tome v.). 

According to the above orbit the components close in until 
the year 1907, when their apparent distance is at a minimum of 
1 "'9 on an angle of about 305®. To test the longer and shorter 
periods we have: 

In Doberck'* Orbit. J In L. Struve*** Orbit. 

1882*0 ... 1621 ... 5*54 165*8 ... 5*44 

1883*0 ... 164*6 ... 5*51 1 168*1 ... 5*40 

M. Otto Struve's observations gave for the parallax of this 
star o"*i543 ± o"‘045o, whence the maw of the two component* 
results 8-33 times that of the sun, and the author of the memoir 
further conclude* that the larger star baa a mass 6-57 times, and 
the smaller one 1*76 times the solar mass. Prof. Auwera finds 
the proper motion of 4 Cassiopeise + 0*1346*. in right ascension, 
and - a"'48i in declination, or i"* 196 in great circle, in the 
direction 113*7. 
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\XTE now have to consider what is the best method by which we 
““ can obtain, not a reversed image of the infra-red region, but 
a direct image of that portion of the spectrum ; the problem had 
to be attacked in an experimental manner. It was really a 
matter of physics, and nothing mure; the chemical question was 
hors de combat. Eveiy silver salt which 1 have already shown 
you, you saw absorbed in the blue end of the spectrum, and not 
in the red; and therefore from what I had previously told you, 
you were prepared to hear that those salts would not be photo¬ 
graphically effective for the red end of the spectrum, although 
they would be eminently so for the blue end. The question 
then we asked ourselves was this: Is it possible to obtain a silver 
salt which shall absorb in the red c id of the spectrum ? Is it 
possible, for tnitance, to obtain a salt of silver which will exhibit 
two molecular state*—one absorbing in the blue, and the other 
in the red ? If we turn to other bodies I think I can show you 
that there are bodies which exi->t in two or more molecular states. 
TTie very example of obtaining a reversed negative in the red of 
the spectrum by Draper’s plan is an example of it. I have here 
another very good example of the oxidation proce-s. Tlii* is 
chloride of silver paper which has been darkened by white light, 
and you will see that it has a tint which naturally would absorb 
to a certain extent the red rays. You will further ^ee by the 
oxidising action we are able to produce a coloured oxide of 
silver. In other word-:, we have a coloured spectrum produced 
by the action of light itself, owing to the oxidising process. 
Alongside of this is the spectrum, taken on similar ]>apcr, without 
any preliminary exposure to light. You see where we get a 
darkened salt we have an impression of the s|iectrum in various 
colours, beginning with the blue, green, and then the red of the 
spec'rum. Where the red end of the spectrum is you have a red 
oxide of silver formed. 

Now let me show you that there are two different molecular 
states of elementary matter with which we arc well acquainted. 
First of all I will throw a spectrum on the screen, and try to show 
you that there are two forms of iodine which absorb in different 
part* of the spectrum, telling as that they are molecuiarly different, 
when in solution at all events. The spectrum is on the screen, 
and I place a solution of iodine which has been dissolved in 
water in front of the slit, and you see that it cuts off the whole 
of the blue end of the spectrum, leaving only a red band. If you 
look at the white screen on the wall on the right you willsee an 
i nage of the slit reflected from the back of the prism, which gives 
the real colour of the iodine in solution. In this form, then, we 
have one molecular state of iodine. We will take another mole¬ 
cular state obtained by dissolving it in bisulphide of carbon. You 
see that we have a totally different absorption. The yellow is cut 
out, and the blue and also the red are left behind. Here, then, is 
one proof that we can have two molecular states of an element. 
Hut there is another interesting example in gold. If you will 
allow me to read from a book written by my colleague, Mr. 
Lockyer, he refers to the two molecular states of gold ; and if 
possible, I should like to show you those different molecular 
states as far as we can on the screen. After talking about dif¬ 
ferent kinds of spectra he goes on to say: " Gold is sometimes 
yellow, as you know, but gold is sometimes blue and sometime* 
red. It must be perfectly clear to all that if particles vibrate, 
the colours of substances must have something to do with the 
vibrations, If the colours have anything to do with the particles 
it must be with their vibrations. Now as the spectrum in the 
main consists of red, yellow, and blue, the red and the blue rays 
are owing to something in a substance which only transmits or 
reAects the yellow light: if we put gold leaf in front of the 
limelight, we can see whether the yellow light does or does not 
suffer any change. The yellow disappears; we have a green 
colour; the red and blue are absent. The gold leaf it of ex¬ 
cessive thickness. What would happen could I make It thicker ? 


Its colour would become more violet. This I have proved by 
using aqua regia. But we cau obtain a solution of flue gold 
which lets the red light through. Its particles are doing some¬ 
thing with the blue vibrations. We can obtain another solution 
which only transmits the blue. Now what is the difference— 
the * particular ’ difference—between the gold in these solutions 
and that which is yellow by reflected light, and green or violet 



by transmitted light ? It is a question worthy of much study.” 1 

I will now throw on the screen an image of a thin film of 
gold kindly lent me by Mr. Lockyer, and you will see the 
colour of gold ai it really is. It is not yellow, as we ordi¬ 
narily know it, but is green when of that particular thickness, 
and it cuts off the red of the spectram. I have here a solu¬ 
tion of gold, which however does let red light through. It 
is purely metallic gold precipitated in water, and you will see 
what a beautiful red colour this has. This ruby colour of gold 
was first obtained by Dr. Hugo Miiller, and experimented upon 
by Faraday, You can obtain also another solution of gold 
wliich is a greenish blue. It is rather a ticklish thing to show on 
the screen, but I daresay we shall be able to show it to you. 
Thus then, we have gold in three states: the red molecular 
state, the blue molecular state, and the green molecular state; 
or perhaps the green may be referred to the difference between 
those two, or a combination of those two. Evidently, then, it 
is possible to obtain matter in two or three molecular states at 
the very least. 

Now to apply this to our silver salts. Experience seems to 
show that the green molecules will be much more likely to 
absorb in the red than the blue molecules. I will just tiy to 
explain this by passing one or two green bodies before the slit of 
the spectrum apparatus (Fig. 6). In this green glass, for instance, 



Fig 0.—Absorption spectra of different coloured matters. 


you see that the red U cut off markedly from the green. Now 
if we take a solution of a salt of copper—chloride of copper—you 
will remark that the same phenomenon presents itself; we have 
the red cut off as well as the blue. You may ask the question 
whether a blue colour may not be equally as effective in absorb¬ 
ing the red as the green. I think I can answer this question 
experimentally. Here we hove a piece of ordinary blue glass; 
you will see that although the red of the spectrum is dimmed to 
a certain extent, still a streak of red appears, and the principal 
absorption takes place in the yellow. One would naturidly infer 
th.1t as the red was not entirely cut off, those rays which lie below 
the red would also not be cut off. That, practically speaking, is 
found to be the case. We will take an ordinary blue dye, and 
you will find that we get the same phenomenon occurring. You 
will notice that the image of the slit on the side screen is a most 
beautiful Oxford blue, and you notice in the spectrum tliat it is 
gradually cutting out the yellow. Such experiments might be 
multiplied, but from what you have seen it is evident that a 
green is more likely to be effective as a red absorber than is 
blue, and this would apply also to the silver salt as regards the 
molecular slate which we wish to produce. 

You may ask me—why cannot we use a green dye accord¬ 
ing to Vogel’s method, which I mentioned last time? 1 can 
show you on the screen what would have happened with a 
green dye. There are greens and greens: some greens absorb 
W the red, others do not. In the ordinary green dye, which is 
a very complex body, part of the blue and part of the yellow is 
cut off, but not the red or the green, and consequently, as the 
red appeared it was perfectly useless to attempt to dye a film in 
order to produce a photograph of that end of the spectrum. What 
remained then to do ? It simply remained to take some simple 
silver salt itself, and then to convert it into the molecular state, 
which would absorb the red. After four years of labour we 
succeeded in effecting this. In this test-tube we have some 
precipitated bromide of silver, which, as you saw on the screen 
last time, is of a yellow tint, or rather of an orange tint Now 
bromide of silver is to a very small extent soluble in nitrate of 
silver, more particularly when acidified with nitric acid t and if 
such bromide of silver as we have here be boiled in a solution of 
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nitrate of silver together with nitric acid, particular particles of 
bromide of stiver are dissolved by the nitrate of silver, and 
then are re-deposited, built up, os it were, into bigger and bigger 
molecules, until finally we find we have a bromide of silver 
which literally is green when placed before the lantern. These 
two plates are respectively coated with the two kinds of 
bromide; first we have the ordinary bromide; and second, the 
bromide modified in molecular structure in the way I have 
described. The light from the lantern traverses the two films 
placed side by side, and yon will see that they are eminently dif¬ 
ferent in every way: the one being of an orange tint, absorbs the 
blue rays, the other being of a greenish-blue tint, absorbs the red. 
Now to show you that those two states are identical as far os the 
chemical composition of the molecules is concerned, I will take 
the green bromide of silver film which I had just now, and rub it 
with my finger; you will find that the blue bromide is once more 
reconverted into the red bromide. It has been scratched a little 
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FlG. 7.—Diagram of tbs least refrangible portion of the solar spectrum, 
in the nibbing, and you will see, where the scratching has taken 
place, that it is of a fine orange tint. Here then we have a solution 
of the problem, the production of a bromide which will absorb 
in the red as well as one which can absorb in the blue, which is 
the ordinary state. 

Now no sooner was this bromide obtained than, of course, 
there was great interest displayed to test its effect as regards its 
being a photographic salt. To do this we naturally appealed to 
the spectrum. Sot ben 1 have something which wilt be perhaps 
more efficacious in showing you what that salt can do than any- 
thing else. This is a photograph of the poles of an electric 
light takea through this sheet of black ebonite. It is perfectly 
opaque to aU risible radiation, bat through it those rays which 
are below the red can penetrate to a certain extent You see 
a are able to photograph with the dark rays, absolutely 

_t using the vUble rays stall. Another example of tins 

might probably be intending for you to see, and that is this: it 
i» an experiment I carried out to-axy, to that it is fresh in my 


memory. Here 1 have a card pierced with a few < holes 
That card was taken and laid very nearly, but not quite, in 
contact with this blue bromide film, and over it was placed a 
blackened kettle of boiling water. If those dark rays had any 
effect on the blue bromide, the radiations from the kettle of 
boiling water ought to alter the salt. Let us see whether 
it did so. The photograph is rough, hut still I daresay it is 
specific enough to show you the result. You will see that the 
images of these hales arc exactly reproduced, and the source of 
illumination, if it may be so called, was the kettle of boiling 
water, the radiations of which sufficed to cause an alteration in 
the silver salt. I have been able once—I have not trird to repeat 
the experiment—to photograph a kettle of boiling water by its 
own radiation; that is to say, it became a source of light. 

We will next appeal to the spectrum to see whether it U 
sensitive to all the radiations, and 1 think you will find that it will 
answer our expectations to the highest degree. I have on the 
screen the first photograph of the prismatic spectrum 
which was taken with this •-alt. You will be able to 
note the position of the spectrum with regard to the 
blue, the green, the yellow, the red. Below the im¬ 
pression made by the latter we have the famous A 
line, and below this ngain we have an impression made 
by the infra-red rays. What we next attempted was 
of cour.-e to get better photographs than the one I 
have already shown you; nnd next to draw a map of 
the prismatic spectrum. 

Tn the following diagram we have the re-ults of 
the measurements of these photographs. You •-ee 
to what an enormous extent the solar spectrum ex¬ 
tends below the limit of the visible spectrum—the A 
I nte t line is seen with great difficulty in the spectro-cope 
1 (Fig. 7). The last band in the photograph that I last 
showed you was the band marked t, but below that 
there arc other bands which I was subsequently aide 
to obtain. It is very rarely that these bands can 
be photographed at all, not because the plate is 
not sensitive to those radiations, but simply because 
of the atmospheric absorption which cuts off these 
particular radiations and prevents them from reaching 
our earth. I may say that the theoretical limit of 
the prismatic spectrum i< very nearly reached here— 
rot quite, hut nearly. Cnuchet showed that if you 
set up along the length of the spectrum, as we have 
it here, the inverse square of the wave-length of any two 
lines, ‘ay the inverse square of the wave-length of the B 
t ec. line, and erected a perpendicular line of a length repre¬ 
senting that particular number, and also of the wave¬ 
length of the F line savin the same way, and then joined 
of the points thus obtained, we should get a line on which 
]sei >0 the inverse snuares of the wave-lengths of IIG C I> 
would lie, and also theoretically the wave-lengths of 
lines below the red. Thus if we took and joined two 
points, all the other inverse squares of the wave-length* 
would lie along that line, very nearly. In that way 
a theoretical limit of the prismatic spectrum can hie 
obtained; in other words, tbe prbmatic spectrum 
must stop where the wave-length is infinity. You 
will see that in this diagram we very nearly reach 
the theoretical limit. Where there is no atmosphere 
to interfere with the radiation, it would be easy to 
reach it. Since the spectrum we photographed is 
the solar spectrum, between the slit and tbe source or radiation 
many miles of atmosphere with more or less aqueous vapour 
intervene, which prevent us obtaining the limit; but with the 
electric light the absolute limit can be reached on some 
occasions, though with Borne difficulty. It may be asked 
if we can assume that there is a practical as well as theoretical 
limit of tbe prismatic spectrum; and in answer to this I may say 
that the measurements made from other photographs, to which 
reference will be made, will demonstrate that one is,fully justified 
in adopting the theory. 

The disadvantage of using the prismatic spectrum for mea¬ 
surement is this: you will notice the waves are very much 
compressed as you get down towards the red. Tbe ordinates to 
the curve (Fig. 7) represent tbe wave-length; andif you calculate 
the wave-lengths from the inverse squares given by the nearly 
straight line it forms a curve like the above. 

Now owing to the compression of the ultra-red it was very 
difficult to decipher the full meaning of theiapressioaa obtained 
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m this ultra-red region, more particularly as regards the resolu¬ 
tion of bands into lines. Yon saw there were very few lines 
apparently, but there were bands, and the question asked was, 
Could we resolve these bands into lines? You recollect that 
Draper had in his photograph three tines below the limit of the 
red end of the spectrum taken by the oxidising process. They 
did not go very far down os it turned out, but still, there they 
were, and I think I can show you that those lines and bands 
are resolvable into lines. To do that, of course, we have to use 
a diffraction grating. On that stand I have a diffraction grating 
similar to the one Mr. Lockyer showed you, which was used in 
all the re-earches on the spectrum. We have on the screen the 
spectra produced by the grating; you will see that even the first 
two which lie next to the bright central image of the slit are 
much foehler than the spectrum you ordinarily see on the screen, 
as Mr. Lockycr pointed out. If you turn the grating farther 
round you will see that another spectrum comes on, and bv 
turning it still further we get a third, and so on. They are all 
feeble, but the two last very feeble indeed, but still they are 
present; of course by turning the grating in the other direction we 
should get similar spectra on the other side of the central image 
of the slit. fly holding the screen up rather closer to the source 
of light, we shall be able to see the spectra better. I want you 
to notice that the violet of the third spectrum overlaps the red 
of the second spectrum. In order to photograph the ultra-red 
of the first spectrum it was necessary to use some artifice to cut 
out those invisible rays which lie between the violet and the 
red, and belong to the ultra-violet of the second sped rum, and 
also the violet and the blue, and the green of the same spectrum. 
In order to do that we used various absorbing media, but the 
most practicable for the purpose we had in view was a solution 
of bichromate of potash in water of about i-25th of an inch in 
thickness. You will see that bichromate of potash cuts off the 
violet and the blue, and leaves the red and yellow intact. This 
solution was used with the diffraction spectrum to photograph 
the ultra-red regions. I will throw a diagram on the screen to 
show the overlapping of the different spcclre, to make it more 
clear. You see in the second order the II lines comes a little 
beyond A (Fig. 8), and in the third line they come as far as the 



Fio. Overlap of the diffraction spectra of the iit, it'd, jrd, and <th orders. 

D line. You will also notice that the bichromate of potash 
cute off certain rays in the first order-spectrum, the same rays 
of the second-order spectrum, and those also in the third-order 
spectrum. 

1 will now throw on the screen some photographs taken with 
this diffraction spectrum [shown and explained]. 

That la as far as we nave been able to distinguish with the 
diffraction grating up to the present time, although we have 
hopes that with more labour we shall be*able to get farther 
down, not to the theoretical-limit of the apeotnun as shown by the 
diffraction grating, since that is Infinitely far down, but at all events 
towards that way. In order to show now we can plot the wave- 
lengths it is only neceaaary to use the same plate of green bromide 
aod to expose half the silt to the second-order spectrum for the 
blue end, and the other half to the first order ofthe red end of the 
spectrum, using, of course, proper absorbing media. In this 
pwtqpaph we adopted this artifice, The top half of the tQt 
was exposed to the red end, and the bottom half to die blue, 
amt so you see two spectra su p er p o s ed one above the other 


(Fig. 9). Nqw we know that in the second order the wave-length 
of a line will be exactly half that of the wave-length of the next 
order which is alKjve it. That is to say, suppose the wave-length 
of the H line to be 3900, the ultra-red ray which lies over it would 
be exactly 7800, and so on. By these means, by the coincidences 
of these lines one with the other, one is able to ascertain the 
exact wave-length of lines which lie in the ultra-red rays of the 
spectrum. 

Then came the question, were we able to separate Draper’s 
lines into bands, and were we able to separate these bands which 



Fig. 9 —Method of determining the wave-length* in the iupra red region. 


we photographed into lines ? Draper’s three lines were separated 
into 250 didmet lines, and the bands on the screen into some¬ 
where over 500. 

Having obtained means of photographing in the ultra-red 
region of the spectrum, what was the natural use to make of it ? 
To introduce it into the photographic art? Not so, because there 
were considerations which prevented our doing so; but it seemed 
that there were other problems which might be settled very 
readily by recourse to another investigation. It seemed probable 
that colourless liquids ought to exercise absorption in the ultra- 
red regions. Nothing was known regarding them beyond the 
remarkable and well-known experiments made by Prof. Tyndall 
with a thermopile, with some source of radiation at a comparatively 
low temperature. lie used a red-hot platinum spiral ora cube of 
hot water, and noted the radiation which was allowed to pass 
tlirough different liquids and gases. But the knowledge obtained 
by this method was very much the same as if we were told that 
so much total visible light was cutoff when examining the absorp¬ 
tion spectra of coloured bodies. No definite knowledge was 
obtained as to the parts of the spectrum where the absorption of 
the liquids took plaee; in other words, Tyndall gave us a noti¬ 
fication of the absorptions, and not tlieir locality—a most 
important point. 

Col. Festing joined with me in investigating this question, and 
we commenced, as might naturally he expected, by testing the 
absorption spectrum of water, and then we went on to a variety 
of hydrocarbons, such as the alcohol series, benzine, and so on. 

I need not recount to yon all the various difficulties we found in 
our way ; they were varied, but ultimately we were able to over¬ 
come them. Early in our work we had glimmering's of the 
truth that subsequently bunt upon us in its full and truest light. 
The method we adopted was as follows:—You may imagine a 
source of light—the positive pole of the electric light forms a very 
brilliant source when cast by a leus up>n the slit of the photo- 
spectroscope (Fig. 10). A tube of liquid, T, was placed between 



Fie. w.—Apparatus used In photognpliiag the absorption spectra of liquid*. 


the lens and the slits: the rays were passed through prisms p, and 
eventually were received on the photographic plate Fsuch as we 
have here. Passing sunlight through the top half of the dit, 
and then using the electric light to get the absorption spectrum 
of the liquid through the bottom half of the slit, we were able 
to compare either the solar spectrum with the absorption of the 
electric light after passing through any liquid: or by placing two 
different liquids before the top and bottom half of the aut we 
were able to compare their absorption.spectra with each other. 

Some of the first results we obtained were with hydrooarbo “ 
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containing oxygen. Alcohol and ether are both hydro* 
carbons—they contain hydrogen, carbon, but also oxygen ; 
and we noticed that In these oxygen compounds these bands 
of absorption were shaded bands, and not sharp and 
defined, as it were. We then went on to another series of com¬ 
pounds, or rather, part of the same group which contained no 
oxygen at all. Thus we worked with methyl iodide, ethyl iodide, 
and propyl iodide, and we found a very marked difference 
between the two spectra. We found that in the cites where 
there was no oxygen there were no shaded hands—that is to 
say, that if there were bands, they were sharp bands without 
shading at the sides (Fig. n), What was the signification of this ? 


m sco woo m noo 



Vic. ii.— Absorption spectra of hydrocarbons, 


There must have been some meaning in it. Were the lines or 
the shaded hands due to carbon or to hydrogen ? The lines 
could not be due to oxygen, because they were not present when 
oxygen was present. To what, then, could they be due ? They 
must be due to carbon, hydrogen, or iodine ; and which of these 
it became important to ascertain. In Fig. 11 we have a map of a 
selection of the different alcohols and the iodides, which were 
photographed. Yon will see that what I have said about alcohol 
is correct; that we have the shading off of the bands in the case 
of the alcohols. But when we come to the iodides we have a 
marked difference; we have lines springing up, as in ethyl 
iodide—distinct lines—which are abo found in the other iodides. 
The question then was to trace these lines to their origin. If 
they were due to carbon we ought, of course, only to find them 
in carbon compounds; if they were due to hydrogen we ought 
only to find them where there was hydrogen. So we tried a 
series of substances, the absorptions of which 1 throw on the 
screen. When we tried chloroform, which contains only one 
atom of carbon and one of hydrogen, but three of chlorine, the 
whole spectrum became one of lines, nothing else but lines. 
These lines might be due to the carbon and hydrogen, or they 
might be due to the chlorine; so the next Bubstance we tried 
was hydrochloric add, which contains only hydrogen and 
chlorine. Here we have lines again which were coincident 
with some of the lines in the chloroform: those lines might 
still be due to hydrogen or chlorine. The next substance we 
tried was ammonia, which contains no chlorine, but three 
atoms of hydrogen and one of nitrogen. That gave lines again. 
We next tried carbon disulphide and carbon tetrachloride 
which contain neither hydrogen nor oxygen, with the result that 
we had neither bands nor lines. Evidently we had tracked the 
lines to their source; they were due to the oscillation of hydrogen 
in these particular compounds we had examined. When we took 
sulphuric add we found the same result again; the bands were 
rather shaded, end to a oectain extent it was the same in water 
also. The oxygen, as we shall see, formed these bands, bat at 
the same time at the limit of the heads a distinct line was formed. 
Thus then we found in all the absorption spectra which contained 
lines, that those lines were due to hydrogen and nothing else. 

,X should next like to show you the further information we 
gained from these photographs. In the diagram we have the 


alcohol absorption spectrum, with a chloroform spectrum be¬ 
neath it. The question to he answered is—Why should we 
have bends with sharp edges and fine lines in one case, and 
bands with sharp edges and bands shaded off in the other? In 
both ca^es the bands with sharp edges seem to be due to the ba-e 
of the compound. Thus, in the case of the chloroform, the 
thick line or sharp-edged band seems to be due to the combina¬ 
tion between carbon and hydrogen, and those other lines reem to 
be due to the vibration of hydrogen and nothing el«e. 

What was the meaning however of the shaded bands as (say) 
in alcohol? When we came to the photographs it was found 
without exception that hydrocarbons containing oxygen, when 
not contained in the radical or base of the compound, 
always gave some shaded bands end on measurement it was 
found thnt.tbc shading always stopped at points where, in 
other spectra, we had marked the hydrogen lines. This coin¬ 
cidence was very remarkable, and could not be fortuitous ; in 
fact, it seemed that there must be some connection between the 
fition of these lines and the termination of the bands. The 
nds must he due to the oxygen in the compounds. What we 
eventually arrived at at last was this, that the oxygen blotted out 
the spectrum between two hydrogen lines; that is to say, ifyou look 
at it in one way, the oxygen oscillated between two hydrogen lines 
and cut out that particular portion of the spectrum. When we 
came to the henrine series, or in fact any other 'cries, wc found 
the same hold good: where we had hydrogen and no oxygen 
we had lines j where we had oxygen with the hydrogen we 
had bands. Where we had carbon, hydrogen, and oxygen, 
ou see we hail a shaded band and few lines; where we 
ad carbon, hydrogen, and chlorine, or carbon, hydrogen, and 
bromine, or carbon, hydrogen, and iodine, or carbon and hydrogen 
alone, we had sharp-edged bands and many lines. Where we 
had carhon and chlorine, or carhon and nitrogen, or carbon 
and sulphur, we had no absorption whatever. That is to say, 
if you place bisulphide of carbon or cyanogen before the slit in 
one of these tubes w e shall see no absorption take place except 
a general absorption. In other words, the absorption gradually 
increased and mounted up from the least refrangible end of the 
spectrum towards the blue end of the spectrum, and that was 
the only absorption which could be traced. The following tabic 
concisely shows the above :— 

Otbon, Hydrogen, .„d Onygen ,rK,r “ n *" <l 

Carbon, Hydrogen, and Chlorine ) 

Carbon, Hydrogen, and Bromine f Sharp-edged bands and many 
Carbon, Hydrogen, and Iodine... i lines. 

Carbon and Hydrogen .) 

Carbon and Chlorine. j 

Carbon and Nitrogen.> No special absorption. 

Carbon and Sulphur.} 

Hydrogen and Oxygen . Bands and lines. 

Hydrogen and Chlorine . Lines only. 

Hydrogen and Nitrogen . Lines only. 

The character of absorption then was general and special. 
Where we had special absorption bands they were due 
primarily to hydrogen atoms vibrating; whilst the general ab¬ 
sorption was due to the moUcults ; the heavier the molecule 
the more it let the ultra-red through the spectrum. If bases 
of two series were present we found the absorption due to each 
base of these particular compounds present in the spectrum. 
Thns, by taking the absorption spectrum of, say, a compound 
of ethyl and benzine, we are able to say .that the ethyl base was 
there and ihe benzine base was there also; the bases of these 
particular series being denoted by these thicker bands with 
sharp edges to which f have already referred. 

Thus then spectrum analysis opened a way for the chemical 
analysis of these organic compounds, not or course in their 
entirety, bnt so as to get a qualitative idea of what they may 
contain. 

The length of liquid generally employed was six inches, and the 
natural question to ask is, What is the difference caused by in¬ 
creasing or diminishing the thiekneu of the liquid between the 
slit and the source of light ? If yoo Increase the thickness of the 
liquid between the slit and the source of light, it is this: Where you 
have oxygen bands you have them shaded off; increasing in in¬ 
tensity, out spreading further—they do not spread farther in a 
nondescript way, but in a very marked manner they spread out 
to the next hydrogen line, and to on. Therefore, supposing 
with a very small thickness we have oxygen bands extending 
between two hydrogen lines, in the next six Inches of liquid the 
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absorption will cover three hydrogen lines, and so on. Where 
you have lines, the lines never alter ; where you have those base 
bands, or radicle bands, as they are called, they never alter; they are 
always in the same position, and never spread out or diminish 
either to the right or left. When you diminish the thickness of 
the fluid those bands are always present, and they are the last 
things to disappear in the absorption spectra. 

Another remarkable thing with regard to these compounds is, 
ai a rule there are two bands which arc characteristic of their 
base. There is a band which is nearly always situated near the 
limit of the red, and another between wave-lengths 8000 to 
11,000. That is to say, there is always a band to be seen some¬ 
where about “ a," and another somewhere about p. Those are 
characteristic of any particular compound wc may have present. 

^ ou may say that I have been giving you a lecture on chemis¬ 
try but in reality it is one which I hope may lead to results in 
s-olai physics. And 1 now venture to tell you how (Fig. 12). Here 
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Fig. 1 a.—Absorption spectra of aldehyde and por-aldchyde. 


i> a pair of bodies which we examined, to which 1 wi.->h to 
draw your particular attention, namely, the spectra of alde¬ 
hyde and par-aldehyde. Now aldehyde and par aldehyde are 
the same bodies exactly in composition, only chemists tell us that 
par-aldehyde has three molecules of aldehyde in its one mole¬ 
cule—the only difference then between them is that there are 
three molecules of aldehyde combined to form par-aldehyde ; 
aldehyde of course being one molecule by itself. Not only do 
chemists tell us that this is the case, but they know it, because 
if they heat par-aldehyde they get aldehyde formed again, and 
can>econvert this into par-aldehyde. Now I want you to notice 
the difference in the spectra between these two bodies. We 
have two bodies of the same chemical composition and of dif¬ 
ferent molecular groupin', and you will see there is a total 
distinction in the two absorption spectra they yield. The only 
thing in common is the radical band. There may be one or 
two other coincidences, but all the rest of the spectra arc 
perfectly distinct Now if you refer back to Mr. Lockyer’s 
lectures I think this alone will throw some light on what he has 
already said to you. lie has told you, for instance, that the 
spectrum of iron iu the flames and the spectrum of iron in the 



Fig. i* -Diagram of tinea .iron lines as ofaasmd by Loekyw, 


spots are dissimilar; and he has kindly furnished me with a 
photograph « hich shows one little part of the spectrum in which 
tins is exemplified in a remarkable degree* In it we have three 
iron lines close to one another (Fig. 13). In the sun-spots two 
of those only appear, sod In the fines the third alotwappeari 


If you look at this by the light of that photograph of aldehyde 
and par-aldehyde which I had on the screen, I think it is a 
reasonable deduction to make that the iron in the flame and 
that in the sun-spots have different molecular groupings. I say 
that this spectral analysis to which we have subjected aldehyde 
and par-aldehyde, ana many other similarly constituted bodies, 
lends confii motion to that view. Of course, in the case of organic 
compounds, we can appeal to the chemist to analyse them for us, 
and he tells us that they ore different molecular groupings. It 
is scarcely fair in one case to admit that the two spectra are given 
by two molecular groupings of the same substance, and in the 
01 her to deny it. 

Again, we found that many lines were common to each hydro¬ 
carbon : thus we found a line at 867 of the scale, common to 
benzine and to alcohol; and to take one particular case, we 
found a special line common to water, hydrochloric acid, and 
chloroform. Has this any bearing on what you have heard? 
Mr. Lockyer has told you that some short lines are to be found 
in two, three, four, or even six different metals, not taking the long 
lines into account, os they might be considered to be due to im¬ 
purities in the different spectra. Let us apply this to our case. A 
certain substance, A, has certain lines coincident with B ; B also 
lias certain lines coincident with C; and C also has other lines 
coincident with A. Now wc will suppose these hydrocarbons 
were lo )ked upon as elements, but that eventually the che¬ 
mists split up what they considered elements, and found that 
the only substance which was common to the three was hydro¬ 
gen. I leave you to draw the parallel between Mr. I^ockyer’s 
experiments and those which I have endeavoured, in a very rough 
and unsatisfactory manner, to bring before you. I think, if 
the chemist will admit that in the case of the hydrocarbons it is 
hydrogen which produces the lines common to all, there is no 
reason on earth, supposing the metais are not elements, w by you 
should conceive that they should not have a common con¬ 
stituent in the same way that the organic compounds have a 
common constituent in the shape of hydrogen. I leave that for 
your consideration. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oxford.— Among the professorial notices of next term’s lec¬ 
tures already published are those of the Professors of Astronomy, 
Geology, Botany, and Medicine. 

Prof. Pritchard will give three courses at the University Ob¬ 
servatory. He will lecture on the Lunar and planetary Theories, 
and will form two classes for practical instruction in the evenings. 
Prof. Pre-twich will lecture on Stratigraphical Geology in the 
University Museum. Prof. Lawson will lecture on the Elements 
of Systematic Botany at the Botanic Garden. 

The Professor of Medicine, Dr. Acland, give# notice that the 
next examination for a Radcliffe Travelling Fellowship will com¬ 
mence in the second week of February. Candidates are requested 
to communicate with the Professor. 

The professors and lecturers engaged in teaching Physics have 
settled a combined system of lectures for next term as below 

Hydromechanics, by Prof. Price; (1) Distribution of Ter¬ 
restrial Magnetism, (2) Electricity developed by Contact ol 
different Substances, by Prof. Clifton ; Instruments and Methods 
employed in Optical Measurements, by Prof. Clifton ; Practical 
Physics, by Pro f . Clifton, Mr, Stocker, Mr. Heaton; The 
Generation and Measurement of Electric Currents, by Mr. 
Baynes; Electrostatics (treated Mathematically), by Mr. Hayes; 
Elementary Mechanics (treated Experimentally), by Mr. Stocker ; 
Problems in Elementary Mechanics and Physics, by Mr. Heaton ; 
Elementary Physics treated Experimentally (Heat and Light), by 
Mr, Dixon. The lectures on Optical Instruments are intended 
to serve as an Introduction to the practical work in the lab >ra- 
tory. The last three courses of lectures are intended to meet 
the requirements of candidates for the Preliminary Honour 
Examination. 

An examination for a Fellowship in biological subjects 
will 'be held at University College in February, 1882, be¬ 
ginning on Wednesday, February 22, at 9 a.m Candidates 
are desired to call on Mr. C. 1 . Faulkner with the usual testi¬ 
monials and certificates on Tuesday, February 21, between 5 
and 6 p.ta. But intending candidates are desired to send In their 
names to him before February 1,1882, with a list of the subjects 
which they offer for examination, and at the same time to men¬ 
tion any branch of biology to which (hey have turned .special 
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attention, or on which they may have written original articles. 
Copies of any such articles should also be sent in. The examina¬ 
tion will comprise (A) Fapers of Questions, and (B) Practical 
Work, in Zoology, l’hy-iology, and Botany. Further and more 
detailed information may be obtained of Mr. Faulkner. 

Cambkidqe. —Prof. Stuart has received the offer of an engine 
f rom Dr. Siemens for his class-rooms of mechanism. The exten¬ 
sion of the workshops is to be proceeded with at once. 

Practical anatomy will commence next term on January 20. 
Demonstrations on Heat, by Mr. Glazebrook, and Electricity 
and Magnetism (advanced), by Mr. Shaw, will be given next 
term in the Cavendish Laboratory. 

Mr. Garnett will give elementary lectures on Heat in St. 
John’s College, beginning February 2, adapted to the Ut M.B , 
the Special Examination in Mechanism and Applied Science, 
and the find part of the Natural Sciences Tripos. 

Glasgow. —The Clark Fellowship in Natural Science (225/. 
per annum for three years) has just been awarded to Mr. John 
II. Fullarton, M.A., B.Sc. 


SOCIETIES AND ACADEMIES 

London 

Chemical Society, December 15.—Prof. Roscoe, president 
in the chair.—The following papers were readOn some 
higher oxides of manganese and their hydrates, by W. H. 
Veley.—On a new alkaloid from Cinchona bark, by D. Howard 
and J. Hodgkin. The authors have extracted from the bark of 
China Cupraia an alkaloid closely resembling quinine in its general 
properties. It differs in thefsolubility of its salts ; and from the 
readiness with which the alkaloid crystallises from ether; they 
have named it homoquinine. In the discussion which followed 
this paper Mr. Cownley mentioned that he, in oot junction with 
Dr. Paul, had separated apparently the same alkaloid, and that 
the re-ults would be published in the next number of the 
Pharmaceutical Journal, —Contributions to the chemistry of the 
rare earth metals, by B. Brauner. This paper gives an account 
of a most thorough investigation of some compounds of cerium 
and didymium, and the determination of the atomic weight of 
lanthanum. The author has prepared a tetrafluoride of cerium 
and' a pentoxide of didymium ; he places these metals in the 
eighth series (horizontal) of Mendeljeff’s system, thus: Cecsium 
133, barium 137, lanthanum 139, cerium 141*6, didymium 
146 


Royal Horticultural Society, December 12.—Lilies attacked 
by lorvoe of Brachycerus, sp.: Mr. Maclacblon exhibited larvae 
received from Mr. G. F. Wilson of Weybridge, which eat into 
the centre of the bulbs of lilies.—Cocoanut attacked by 
larvae of Hylocatus, sp. The same gentleman also showed 
some remarkable Wvje with a curiously indurated joint be¬ 
low the head. The species, he observed, was remarkable 
in penetrating the soft wood of palms, as the European species 
attacks hard wood, such as firs. He had met with the 
latter in the Black Forest.—Proliferous fir cone: Dr. M. 
T. Masters exhibited a cone of Abies Dtmgiasii, in which 
the bracts were foliaceous, but the seed-scale partially atrophied, 
as is usually the case in proliferous cones, lie contrasted this 
with a proliferous state of Sciadopitys verticillata (see Veitch’s 
” Manual of Coniferas,” Fig. 46), in which the seed-scale be¬ 
came foliaceous, the bract remaining normal. The importance 
of this latter specimen in relation to the nature of the so-called 
leaves of Sciadopitys and of the seed-scale of the Abietinese was 
commented on,—Embryo-bud of oak; Mr. W. G. Smith exhi¬ 
bited a specimen about one and a half inches in diameter. It 
was removed from beneath the bark. Such are extremely com¬ 
mon in breche% in which they vary from the size of peas to 
that of one’s fist 


Society of Telegraph Engineers and of Electricians, 
December 15.—Annual general meeting.—The following gentle¬ 
men were elected as the council of the Society for the ensuing 
year:—President, Lieut-Col. C. E. Webber, R.E,; Vice- 
presidents -.—Willoughby Smith. Prof. W. G. Adams, F.R.S,, 
C. E. Spagnoletd, M. Inst, C.E., Prof. D. E. Hughes, F.R.S., 
Hon. Treasurer, E. Graves; Hon. Secretary, Lieut.-Col. Frank 
Bolton; Council: W. S. Andrews, WOliam T. Ansell, Sir 
Charles Bright, M. Inst C.K., C. B Bright, tbe Earl of 
Crawford and Balcarres, F.R.S., H. G. Erick sen, H. C. Foide, 


M. Inst. C.F.., Matthew Gray, John Fletcher Moulton, F.R.S., 
Alexander Siemens, Augustus Stroh, C. F. Varley, F.R.S. ; 
Associate Members of Council: Capt. J. T. Backnill, R.E., 
C. II. B. Paten, T. R. Crompton, M. Inst, C.E. 

Edinburgh 

Royal Society, December 5.—The Right lion. Lord Mon- 
creifT, president, in tbe chair.—After a few introductory remarks, 
the prebident proceeded to read the obituary notices of Dr. J. 
Hill Burton, Dr. Andrew Wood, Prof. Sanders, Dr. Ilnndyside, 
and the Rev. Dr. Cutnming.— A quaternion paper on Hamilton’s 
symbolical cubic, by Dr. Gustav Plarr, was presented by Prof. 
Tail, who then made an interesting communication on the subject 
of Mirage. By means of a simple assumption as to the law of 
variation of density in a stratum of air near tbe earth’s surface, 
a complete explanation could be given of the very curious erect, 
inverted, and again erect images which were observed by Vince 
towards the end of last century, and formed the subject of the 
Bakerian Lecture of 1799. The necessary geometric conditions 
fulfilled by contiguous rays so as to give either an erect or an 
inveited image are well known ; but no attempt had been made 
to imagine a simple state of affairs which would give both images 
at once. If the refractive index of a portion of a medium is 
given by the equation whereby is the distance of the 

portion considered from a given plane—the plane, namely, of 
minimum density, then it can be easily shown by Hamilton’s 
general method that the path of any ray which is deflected with¬ 
out touching the plane of minimum density is, a distorted inverted 
catenary, and is obviomly symmetrical with respect to a vertical 
line through its vertex. Whatever the law of density, the upper 
of two such contiguous rays emanating from a given point 
must in general have its vertex either a little behind or a little 
in front of that of the lower ray. In the former case the rays 
cross before they return to the same level from which they 
started, and an inverted image is the consequence; in the latter 
case they do not cross, and the result is an erect image. Hence 
the mere inspection of the locus of vertices of all possible rays 
coining from a given point is enough to tell the kind of image 
Been by any given pencil of rays belonging to the system. Abo 
all rays that pass between any two given points on the same level 
must have their vertices on the vertical line half way between 
these points. If then the locus of vertices is such that it can be 
cut in three distinct points by a vertical straight line, evidently 
three images will be possible, two direct and one inverted, pre¬ 
cisely as seen by Vince. That under certain circumstances the 
locus is of this nature can easily be demonstrated. It is not 
essential that the alteration of refractive index should extend 
through a large stratum of air; indeed the supposition that it 
holds only through a limited stratum, and that below the air 
may be of practically uniform density, gives results much more 
in accordance with what has been observed in nature. 
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SUICIDE 

Suicide; an Essay on Comparative Moral Statistics. 
By Henry Morselli, M.D., Professor of Psychological 
Medicine in Royal University, Turin, &c. International 
Science Series, VoL xxxvi. (London ; C. Kegan Paul 
and Co., 1881.) 

T HIS work enters the International Science Series as 
an abridged translation of the author’s original 
book, which was written in Italian. As its title implies, 
it is throughout statistical, and as no pains have been 
spared in collecting statistics from every available quarter, 
the results are the most comprehensive and complete that 
can be obtained with reference to the subject of which 
the essay treats. These results are interesting, not only 
because of the light which they shed upon a somewhat 
sombre topic, but also because they show what a powerful 
and trustworthy instrument of inquiry we possess in the 
statistical method, even when applied to what at first 
sight might appear the most complex and variable of 
causes leading to the most uncertain or least calculable 
of effects. For assuredly the most striking feature common 
to all the multitudinous tables which Dr. Morselli presents 
to us is the uniformity with which, under a given set of 
conditions and over a sufficiently wide area of observation, 
a certain average number of suicides will occur. 

Chapter I. is on “The Increase and Regularity of 
Suicide in Civilised Countries,” and it shows that, to use 
the words of Us opening sentence,“ from statistics col¬ 
lected up to this time is demonstrated this most painful 
fact, that suicide has increased from the beginning of the 
century, and goes on continually increasing in .almost all 
the civilised countries of Europe and of the New World." 
Thus, for instance, in France from 1827 to 1852 there 
was a continued increase in the annual number of 
suicides, from 48-0 to 82*6 per million of inhabitants; 
and in Italy from 1864 to 1877 there was a similarly 
gradual rise from 2g'2 to 40 6. 

Of the “influences which act upon suicide," the first 
that are considered are the “ cosmico-natural.” Concern¬ 
ing climate it is shown that “the South of Europe gives 
the minimum proportion, while that rises by degrees as 
the centre is approached, reaching a maximum at 50° of 
latitude, and again gradually declining northwards; 
“whence it appears that the rone in which are situated 
the countries where suicide is most frequent is the tem¬ 
perate, as might be anticipated from the historical fact of 
the favourable development of ancient and modem 
civilisation in the regions furthest removed from the 
extreme climates.'' As shown graphically by a shaded 
map, “ the line of suicide crosses the European continent 
from the north-east to the south-west,” 

The distribution of suicide in each of the chief countries 
of Europe is then given. Of the statistics on this head. 

may quote those, which have preference to our own 
country. 

“ In Great Britain the average, lowest in Ireland, 
higher in Scotland and Wales, becomes still more elevated 
in the North of England, and it acquires its maximum in 
the South; nor can it be said that this is caused by the 
VOL. xxv.—No. 635 


metropolis, as it was in France by the irradiation 01 
Paris, because London, on the contrary, gives a smaller 
proportion of suicides than some of the South and South¬ 
west counties, and especially Cumberland. We give in 
Table VII. the averages of the five years 1872-76 calcu¬ 
lated on the population of the census of 1871. 


TABI.K VII .—Distribution of Suicide in England-Wales 

(1872-76) 


Middlesex ... ... 

Sumy. 

Kent . 

II. SoUTH-KAST. 


III. CENTRAt.-SOUTH. 

6 . Middlesex . 

7. Ilertfoid . 

8 , Buckingham 

9, Oxford. 

10. Northampton ... 

11. Huntingdon. 

is. Bedford . 

13 Cambridge. 

IV. East. 

14 Essex .. 

15 Suffolk. 

16. Norfolk ... ... 

V. South west. 

17. Wiltshire ... ... 

18. Dorsetshire — ... 
ij. Devonshire ... ... 

30. Cornwall . 

at. Somerset . 



18-0 I 

l* j 

j 7 '6 

, 

j 

n-6 1 


VI. CISNTHAL-WEST. 

an. Gloucester. 

=3 Hereford . 

»4. Shropshire... ... 
25. Stafford . 

36. Worcester. 

37 Warwick . 

jvu. Cl.NTkAL NORTH. 
aR. I^icestershire ... 
2<i. Riit’nnd ... ... 

30. Lincoln . 

1 31. Nottingham ... 

] ja. Derbyshire. 

00 'Q I 

534 1 VIII. North-west. 

6 *'9 | 33 Cheshire . 

63 9 I 34. Lancashire. 

7 X ‘S 

J°;j j IX. York. 

35. West-Hiding ... 

3*1. Hast-Riding ... 

37. North-Killing ... 


j <>3j 


62-6 


X. North. 

38. Durham . . 

39. Northumberland. I >7 J 

40. Cumberland ... ' era 

41. Westmoreland 


38 


xr. wci-stt. 

4a. Monmouthshire... 

43. Romli Wales ... 

44. North Wales ... 


& 

VA 


703 

,j t a 


Why Cumberland, Sussex, Surrey, Warn ick, and most 
of all Rutland, should show such pre-eminence is unac¬ 
countable. 

Other things equal, the most favourable localities for 
suicide are flat plains and the courses of large rivers, 
while mountainous districts invariably yield the smallest 
percentage. Again, “the regions where suicide pre¬ 
dominates are all those formed by alluvial deposits of the 
more recent epochs; regions, that is to say, which up to 
the Tertiary period had remained covered by the sea, and 
which, emerging only in hater times, assisted the develop¬ 
ment of the more recent flora and fauna.” 

Concerning the influence of seasons, it is shown that— 

“The transition period between spring and summer, 
and especially the month of June, exercises the most posi¬ 
tive influence on Suicidal tendency, whilst that of winter, 
^particularly of December, would be negative. It is strange 
that for long an opposite opinion was held ; it was main¬ 
tained that suicide was more frequent in damp, cloudy, 
and dark weather, such as helps the development of the 
-melancholy passions.’’ 

6n this subject Dr, Morselli observes that the regular 
distribution of voluntary deaths in the course of the year, 
whieh, taking the chief countries of Europe, he graphically 
represents by means of curves, “is in evident relation 
with that of madness. All alienists ore agreed ns to the 
greater frequency of mental alienation in the summer 
season, and this law is confirmed by all the statistics of 
the asylums for the Insane." But— 

K 
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“ It ia to be noted that suicide and madness are not 
influenced so much by the intense heat of the advanced 
summer season as by the early spring and summer, which 
seise upon the organism not vet acclimatised and still 
under the influence of the cold season. And this also 
applies to the first cold weather, as may be seen in the 
proportional figures of our statistical tables, perhaps better 
still in the second elevation, which all the curves, as 
shown by us, offer in the autumn months of October and 
November, when the change from the warm to the cold 
season is more severely felt by the human constitution, 
and especially by the nervous system.” 

It is a curious fact that everywhere suicides are com¬ 
mitted with greater frequency during the first third of any 
given month than during the second third, and during the 
second third than during the remaining third. Moreover 
of the first third, the first two days yield the largest pro¬ 
portional number. "From whence this fact proceeds is 
not clear, unless it be that in the first days of each month 
debauchery, dissipation, orgies, especially in large cities, 
are more numerous." 

Again, among men the first days of the week pre¬ 
dominate in respect of influences leading to suicide over 
the later—the order standing Tuesday, Thursday, Mon¬ 
day, Wednesday, Friday, Sunday, Saturday. Among 
women, however, an inverse ratio obtains—the order here 
being Sunday, Friday, Thursday, Wednesday, Tuesday, 
Saturday, Monday. Doubtless the reason of this among 
men is that Saturday is usually pay-day, and “thus a day 
of joy, of material well-being, of moral quiet.” This lasts 
through Sunday, but with Monday men's labour begins, 
with the after effects of satiated gluttony, inebriety, &c. 
On the other hand , 41 the high proportion [of suicides] 
among women on Sunday is of the greatest psychological 
interest.” 

As regards the time of day, the hourly distribution of 
suicides— 

“Is parallel to activity in business, to occupations 
and work, in short with the noise which characterises the 
life of modern society, and not with silence, quiet, and 
isolation. Petit and De Boismont then justly note that 
the influence of the diurnal hours is shL,wn also in the 
predominance of those months which have the longest 
days, and are precisely, as we see, June, May, and July. 
Thus all the influences which we are studying join to¬ 
gether and mingle in one single and efficient synthesis, 
that is to say, the dependence of man upon nature.” 

One of the most interesting chapters in the book is that 
on 44 Ethnic Influences,” a general summary of which is 
given in the appended table. 

On this it is remarked :— 

“The low position in point of numbers held by the 
English peoples, with regard to'suicides, in comparison 
with the Germanic, whilst the first place in the civilised 
world as regards power and riches Delongs to them with¬ 
out dispute, is astonishing; it is not modern Rome, it is 
not England, which gives the greater number of suicides.” 

And the divergence between England and the countries 
where the Celtic-race remains most pure (Scotland, Ire¬ 
land, Wales), proves "the influence of the Germanic ele¬ 
ment infiltrated”—the Celtic races being least addicted 
to suicide, and the Germanic most so. 

Another very interesting section is that on religious 
influences. The Jews display "an habitual resistance to 
suicide, though the same cannot be said with regard to 
madness.” Again , 14 the Catholic nations! Italy, Spain, 


Table XIII .—Synopsis of the Ethnological differences of 
Suicide 


German* 
of the I 
North. - 1 
(Low- 
German). 


Germans 
of the 
South. 


North- 
Sj Welt. 

« j Slav* of 
the 
South. 

iPFi 

n 


i<ti». i 

Slave- I 
Uongoli. 1 


Denmark (1866-75) «. ... 
Norway (1866.73) ... ... 

Sweden propr. and Gothia 
(1866.73) . 

MacklanW (18717s) - 

Lauenburg (1858-65). 

Oldenburg (1865-70). 

Pruuia ana iti conqueits 

(1871-75) . 

Hamburg (187377) . 

Bremen (1875-76) . 

Ducal He*-e (1871). 

Bavaria (1871-76) . 

Baden (1871-75). 

Wflrtemberg (1871-76) ... 

Kingdom of Saxony 

(1871-76). 

Saxe-Altenburg (1838-65) 
Saxr-Meiningcn (186061). 


«f(* 8 73-77) 
Austria (1873 


Slyria (1873-77) ... 

Carinthia (1873-77) 
Alsace-Lorraine (i«s( 
Cantona — German- 

England (excluding Wale*) j 

United ‘State# of America... 
South Australian Colonic* 

(1873-76).. 

Netherlands (1869-7*) 

KleinUh Prov. of Belgium.. 
Circ. d’Aurich of Hanov. 


Walesfe 


France (1871-75,. 

French Prov. of Belgium 

(185860) . 

French Swii* Canions(r3?6) 
Northern Italy (Qsalp.) 

Peninsular and Lower Italy 

Spain (1866-70) . 

Italian-Swiss Cantons 
Transylvania (1873-77) ... 

Roumenia m . 

Rusiia (1875) ... .. 

Bohemia (1873-77) .. 


(1864-65). 

Dalmatia (18*0-61) ... 
Military Frontier* (1860 61) 
Hungary (1864-65) ... 
Finland (1860-76) ... 

Norrland (1861-70) ... 
Rusiian Baltic Prov.... 
South-East Rusaia 


Popula¬ 

tion. 


3 536,799 
553.754 
49.7<M 
3*5 995 

"■jBS 

;•'!<* 

85^.843 

5 . 0 * 3.904 

*,76^.34* 
*4*.839 
*7*34' 
*53.*5' 
736,557, 
1,990,708 
*,*37.99“ 
337.694 
*,53*.804 


*95 394 

*,4*1.670 

3,360,000 
*.947.34 8 
7-800,000 
36,10a, *91 


|**,8n.5i5 

14,948,157 

16,301,625 

211,401 

*,115,1*4 

4,000,000 

69,354.54* 

5. *40-544 

*,017,27* 

“is 

876,009 

456,96* 

593,93* 

9,900,785 

»,73*,6ai 
- ,1*8 
*37,ooo 


JZ 


a 


- <s*> '(5D 


i" 


}* 

} (60 T) 


l\. 


and Portugal, stand on the last step of the scale of 
suicide, whilst those exclusively or mostly Protestant* 
take the first grade; it suffices to cite Saxony, Denmark, 
Scandinavia, and Prussia, In countries of mixed re* 
ligions, the inclination towards suicide diminishes in 
direct ratio to the predominance of Catholicism ... the 
most frequent order in which the various religions follow 
each other is thus: Protestants, Catholics, Jews j and the 
next in order of frequency come Protestants , Jews. 
Catholics 

In this connection the following is perhaps worth 
quoting 

44 The very high average of suicides among Protestant! 
is another fact too general to escape being ascribed to 
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the influence of religion. Protestantism, denying all 
materialism in external worship and encouraging free in¬ 
quiry into dogmas and creeds, is an eminently mystic 
religion, tending to develop the reflective powers of the 
mind and to exaggerate the inward struggles of the con¬ 
science. This exercise of the thinking organs which, 
when they are weak by nature, is always damaging, ren¬ 
ders them yet more sensible and susceptible of morbid 
impressions. Protestantism in the German States further 
exercises this exciting influence on the cerebral functions 
in yet another manner ; it originated those philosophical 
systems which are based on the naturalistic conception 
of human existence, and put forward the view that the 
life of the individual is but a simple function of a great 
whole. These philosophical ideas are harmless enough 
to strong minds and those stored with a fit provision of 
scientific culture, but in the democratic atmosphere of 
our times the heart is not educated pari passu. The re¬ 
ligious apathy with which the present generation is 
afflicted does not arise from a reasoned inquiry into the 
laws of nature or a scientific appreciation of its pheno¬ 
mena ; it is not in short a deep conviction of the mind, 
but springs from a physical inertia and from the little 
hold obtained by any ideas but such as are directed to 
material improvement and the gratification of ambition. 


To our mind therefore t,he great number of suicides is to 
be attributed to the state of compromise which the human 
mind occupies at the present time between the meta¬ 
physical and the positivist phase of civilisation, and as 
this transition is more active in countries of marked 
mystic and metaphysical tendencies, such as is the case 
with Protestantism, it is natural that in them suicide 
should have the greatest number of victims.” 

Another feature of interest which a comparison of the 
statistics of all countries brings out is that “it is those 
countries which possess a higher standard of general 
culture which furnish the larger contingent of voluntary 
deaths,”—a fact which finds its curious expression in the 
following The scale of these countries according to 
suicide is nearly the same as that of the periodical 
press.” It is likewise higher in towns than amongst the 
more scattered inhabitants of the country. 

Concerning sex, “in every country the proportion is 
one woman to three or four men, as in crime it is also one 
to four or five”—a proportion which the tables show to 
be everywhere maintained with wonderful constancy, save 
in a few cases, the most remarkable of which is that of 


Italy. 

I—Per Thousand. 


France. 

u Per Thousand. 


U M W U M 



MO McsWoWcs MCMcsWcWca 


Spun, where "one woman commits suicide against only i 
two and a half men." This strong tendency towards suicide 
shown by the women of Spain our author attributes “to 
the force of their passions, which brings them nearer to 
the male sex." 

In both sexes the suicidal tendency augments in direct 
ratio with age up to the fifth decennial period for men, 
and up to the fourth for women, beyond which they di¬ 
minish with as much uniformity. In England, however, 
the number of young women who commit suicide between 
fifteen and twenty years is so large as to exceed by more 
than a tenth the number of men. This “precocity of 
suicide in English women lasts up to the thirtieth year, 
when the proportional relation between the two sexes be¬ 
comes nearly equal to the average. The masculine excess 
also seems to diminish in extreme old age, so that At 
above seventy the two sexes tend to draw near again." 
But— 

"The diminution in the last period of life is much 
non Irregular than in all the other conditions: strongest 
m Wurtemberg, less so in Sweden, Belgium, and Eng¬ 


land ; very weak in France, Bavaria, and Italy; failing 
almost entirely in Denmark (1835-44), Saxony, Austria, 
and perhaps Prussia. This diminution of suicide amongst 
the old belongs to the weakening of their character and 
to that want of energy natural to the last period of exist¬ 
ence, in which man returns almost to childhood, and not 
having a long future before him, and even if overtaken by 
misfortune, he prefers to await the natural end of his days. 
Moreover, the religious sentiment awakens and revives in 
old age, acting as a curb to the passionate emotions and 
as" a supreme comfort in adversity." 

The remarkable effects of marriage, widowhood, and 
presence or absence of children may be best appreciated 
by transcribing one of Dr. Morselli’s diagrams, where U. 
nieans'unmarried, M. married, W. widowed, Me. married 
with children, Mcs. married childless, Wc. widowed with 
childrth, and Wes. widowed childless. 

A number of tables are given showing the effects on 
suicide of different occupations. “First of all are the 
literary,'scientific, journalists, engineers, geometricians, 
all those, in short, who make the greatest use of their 
brain power. Next come the military,of whose very high 
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inclination towards suicide we shall .speak in the following 
section; and then the true professionals, tradespeople, and 
all those reckoned in the vagrant professions.” The sta¬ 
tistics with regard to the military are remarkable. Thus 
in Prussia, the average suicide over the whole male popu¬ 
lation is 394 per million, while in the army it rises to 600 
or 620. In Austria the proportion is still higher, viz, 866 
per million as against 122 of the civil population, and in 
the Belgian army the case is nearly as bad. In the 1 
English army from 1862-71 the suicidal tendency was more 
than triple that of the male civilian population. “This 
tendency, moreover, augmented as time advanced ; from 
IS62-71 it grew from 278 per million to 400, and even 
reached 569 in 1869. The tendency increases with the 
sending away the troops from Europe, so that in the king¬ 
dom (at home) the number is 339 per million, but in the 
English possessions in India it rises to 468.” Of the dif¬ 
ferent sections of the British army members of the cavalry 
are most addicted to suicide (in one year the percentage 
among the dragoons being as high as 785 per million), 
next the artillery, then the infantry, foot-guards, engineers, 
and lastly the household cavalry. 

Analysis of the motives which lead to suicide shows this 
.is a general result“ In man the manifestation of per¬ 
sonal interest rules in [almost] every case, and as only a 
fourth or fifth of the suicides are committed by women, 
the already small proportion of those which are due 
to noble and generous motives becomes still more 
attenuated.” 

Concerning the methods and places chosen by suicides, 

*‘ Each country certainly has its peculiar predilections, 
but in the aggregate of the peoples by whom suicide is 
practised, the rope appears to be chosen before every other 
instrument, and immediately after that ivatcr(both giving 
5-ioths to8-iothsof cases); firearms follow; then those 
arms which cut or stab; falling from a height is preferred 
to charcoal and poison ; and lastly come all the other 
.means.’' 

Hanging stands in inverse ratio to drowning. For in 
Italy and other countries where hanging is most rarely 
resorted to, drowning is most common, while in Russia, 
where hanging is the favourite mode (four-fifths of all the 
suicides) drowning is very rare (hardly 6'9 per cent.). 
Firearms arc preferred in the South of Europe and by 
the military everywhere, while in England poison and 
throatcutting are most favoured. It is curious that 
“there is a constant difference between the sexes in falls 
from heights and crushing under railway trains, the 
former being proportionally more frequent among women, | 
the latter, on the contrary, much more so amongst men.” 
There are other “ sexual divergences ” of the same kind, 
and as showing the combined influence of sex and age 
we may quote one other passage 

“ Males under 15 years of age choose hanging (86 per 
cent,), and women choose drowning (71 per cent.); in the 
ages between 15 and 20 the same predilection of the two 
sexes continues, but it lessens (hanging amongst males is 
72 per cent.; drowning among women 65), and it grows 
still less between the ages of 20 and 30. With the dimi¬ 
nution of the tendency towards hanging, that towards 
drowning increases amongst the men, the greatest number 
of deaths by this means falling between the ages of 40 
and 50; but in advanced age the old people return to a 
preference for banging, even more than children (91 per 
cent.).” 
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The book concludes with a short w Synthesis," which 
leads to the proposition that 11 Suicide is an effect of the 
struggle for existence and of human selection \i.e. natural 
selection operating in the human species], which works 
according to the laws of evolution among civilised people/ 
From the present sketch it will be seen that the work as 
a whole contains many facts of interest to sociologists, 
although to the rest of the world its somewhat repulsive 
details will appear useful only as showing the practically 
emphatic answer which sundry classes of the community 
respectively give to the question “ Is life worth living? ” 
Georgf, J. Romanes 


OUR BOOK SHELF 

Catalogue of the Phanogamom and Vascular Cryftoga- 
tnons Plants of Michigan—Indigenous, Naturalised • 
and Adventive. By Chas. F. Wheeler and Erwin F. 
Smith. (Lansing: George and Co., i8St.) 

This excellent contribution to the flora of the United 
States has been compiled at the suggestion of the 
State Horticultural Society of Michigan. It is prefaced 
with a list of the various catalogues, from that by 
Dr. Jno. Wright, embracing 850 species, and published 
in 1839, to that of Dr. Palmer in 1877. With refer¬ 
ence to its flora the Peninsula may be roughly divided 
into two great divisions—-the hard wood and the soft 
wood-lands—one representing the Appalachian flora, the 
other the Canadian. The hard-wood country lies south of 
latitude 43 0 , and consists of very fertile sand, clay, or 
loam, mostly cleared of the original forest and largely 
cultivated. The upper Peninsula has a much colder cli¬ 
mate than that of the lower Peninsula, and its flora is in 
many respects decidedly northern. Pines, fir, cedar, larch, 
elms, poplars, maples, and birch, are among the principal 
trees; the proximity of the great lakes exerts a marked influ¬ 
ence on equalising the temperature, and the effects thereof 
are well seen. Trees like Liriodnidron tulipifera , Cercis 
canadensis, Gleditschia triacanthos, Camus florsda , and 
Monts rubra, which belong to Ohio and Central Illinois, 
have crept northward, favoured by the mild influence of 
the lake winds through the central and western part of 
the Lower Peninsula often beyond the middle. The flora 
as detailed shows 1634 species. The composites claim 
the larger number of species—*182-—about one-ninth of 
all. Sedges follow with 176 species; Grasses, 139; 
Rosaceae, 61; Leguminosae, 55; Scrophulariaceae, 46; 
Umbelliferae, 27. Of the 165 species of trees and shrubs 
about twenty are valuable for their timber. About twenty 
species of woody and herbaceous native climbers are 
frequent, and some seem worthy of cultivation. The 
arrangement followed is that of the fifth edition of 
“ Gray’s Manual,” and a coloured map of Michigan is 
annexed. 


LETTERS TO THE EDITOR 
[ The Editor does not hold himself responsible for opinions expressed 
by his correspondents, Neither eon he undertake to return, 
or to correspond with the writers of, rejected manuscripts. 
No notice is taken of anonymous communications „ 

[The Editor urgently requests correspondents to keep their letters 
as short as possible . The pressure on his space is so great 
that it is impossible otherwise to ensure the etpptaranes even 
of communications containing interesting and navel forts*] 
Pendulum Observations in London 
The reference by the President of the Royal Society lb his 
recent annuel address to the subject of 'contemplated pendulum 
operations permits me to assume that enough interest exists In 
those operations to render the offer which I now wish, with your 
kind assistance, to make, not altogether inopportune. I am now 
engaged in swinging pendulums, in Loudon, under Conditions 
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which enable me to Invite an; person who may wish to make 
themselves acquainted with the modus operands by actual inspec¬ 
tion, to come and witness the same. The only formality I 
would Impose is the communication of the visitor's card and 
address, and a few hours’ notice, in case the intended visit should 
promise to he inopportune. To reduce the likelihood of this I 
would intimate that the regular observations ore made (in the 
present case) within about half an hour before and after the 
hours of six and twelve, morning; noon, evening, and midnight, 
during which the attention of the observer may be understood to 
be entirely preoccupied. At any other hour of the day or night, 
either I or my assistant will be desirous of explaining to the best 
cf our ability whatever may be needful. 

My reasons for making this offer 10 publicly are, in the first 
place, entirely scientific. I wish to give those who arc curious 
on the subject a fair opportunity, and I hope to derive informa¬ 
tion or suggestions from those whose attention is for the time 
engaged in comprehending the details by means of which the 
general result is sought to be obtained. Beyond this, 1 am also 
desirous of obtaining seme indications as to the degree of interest 
actually existing in England on the subject of gravity-measures 
of this kind. 

The present site has a peculiar interest. It is a cellar whtch 
I have been lucky enough to find very near the desired spot— 
which is that which wan occupied in the early part of this cen¬ 
tury by Kater, Sabine, Foster, and others; but was afterwards 
necessarily abandoned on the decease of Mr. Browne, of Port¬ 
land Place, whose house was the rendtnmu of those observers. 
It was in consequence of this abandonment that the intention 
was formed of founding a more permanent central point of 
roferenoe; and as the establishment of a magnetical observatory 
at Richmond was at that time under consideration, the transfer 
of what may be called the English home of pendulum investiga¬ 
tion! from Portland and Tavistock Places to the new Richmond 
(or “ Kew") Observatory was decided upon, and accordingly 
’ ! instituted, '* ' ’ 


next pendulim ... 
in the Richmond Observatory. It is only recently, however, 
that the necessity of ascertaining the physical relation between 
the two sites has become a practical one. 

Something of the same sort had been experienced in the 
earlier days, when, partly owing to Greenwich Observatory 
having formed the base or point Pappus on English soil, of one 
■or two foreign series of operations ; pertly because of the 
obvious anomaly of having the principal English pendulum sta¬ 
tion in a private house; special observations were instituted for 
determining the relation of that site to the Greenwich one. 
Greenwich was thus incorporated on the one hand with those 
series which depended on the Portland Place site, while the 
latter was connected with those dependent (if one may me the 
term where all are mutually dependent) on Ihe Greenwich site. 
They were all, in fact, to a certain extent linked together. 

This should explain why re-observation at Greenwich, in con¬ 
nection with re-ohservatlon at Kew, seems likely to meet the 
present want best If supplemented by re-observation also at, or 
very near, the old Portland Place site. I have made the requisite 
obrervations (subject to some doubt) ut Kew, i.e. ut the Rich¬ 
mond Observatory, and at Greenwich Observatory, and I am 
now doing the same in the cellar above referred to, os represent- 
ins Pmtlaad Plaae. Its exact situation is immediately in rear 
■ofAll Souls’ Church, Usghim Place. 

The Kew (or Richmond) Observatory is not a very 
plaee for olxervarious of this nature. They require attendance 
at all hours, whereas the observatory is situated so far from the 
inhabited part of Richmond as to permit of soch attendance 
only at great personal inconvenience. 1 Also, though a precise 
knowledge of time is of the first importance, the absence of tele¬ 
graphic communication with Greenwich Observatory and the 
distance from the nearest telegraph station combine at Kew to 
wake one dependent on local transit*. This is of itself a very 
serious objection. If to this we add that the pendulum-room at 
the Kew Observatory is too small to allow of the introduction 

haSmSiT 1 ” frMBCWerk Wch “ flm * t 

occnjded fay a fixed support, which does not admit cf the tame 
dispositions «s would he made elsewhere far coovement observa¬ 
tion^, It remains » serious question whether Kew ought to coa- 
Um to be regarded as the fundamental Engli£peadulum 
awlgn. Then can be very little doubt, having regard to the 
-JJwd wato «haU; wallwd faUr «» afi « to. and from mg warMo oil 
* * m fax on the eburvMfem atKew In 


experir 


, their site was 


paramount importance of time in pendulum experiments, tha* 
the fundamental station should have a perfect command of tha* 
element, such a* can rarely be obtained except at a fixed astro¬ 
nomical observatory. 

At the Eangham Cellar, after due consideration, I have -con¬ 
cluded to rely on Greenwich alone for time ; sending a chrono¬ 
meter for the purpose every day. So far, the plan seems to be 
quite satisfactory, being more reliable than noting a transmitted 
signal at the nearest post-office. 

Although I do not think I have touched on any point in this 
letter which is not closely connected with its primary object, I 
must nevertheless apologise for its length. In conclusion I have, 
now only to repeat the offer with which I commenced it, that 
any one interested in, or desirous of becoming •*—- 


quainted with pendulum swinging of this particular kind, may, 
at any time within the next fortnight, visit and inspect the appa¬ 
ratus in action, by communicating with me, at the address here 
given. J. Herschel 

l, Langham Street, Portland Place, W., December 38 


Dante and the Southern Crou 

. . vidi quattro ttelle 
Non vine mai, fuor ch'alla prima gente." 

Furg. i. 33. 

No one will accuse me of excessive patriotism when I say that 
Dante wns one of the very few chosen spirits of the fourteenth 
century who were thoroughly acquainted with all natural pheno¬ 
mena, so far as they w ere then known and understood, whilst 
he was perhaps the only one who manifested a decided con¬ 
tempt for all the pretensions of astrologists and necromancers 
(Inf. xx.). The words of such a man are deserving of the best 
consideration, alike of literary and scientific men ; it is therefore 
to be hoped that before the discussion ends those best qualified 
to speak will throw more light on the lilies in question. 

As yet in answer to the query which appeared in Nature 
(vol. xxv. p. 152), we have only had a quotation of a well- 
known pa'sage from Humboldt’s “Cosmos,” and the suggestion- 
that Dante must have derived hi<- knowledge of the Southern 
Cross—evidently indicated in the lines at the head of this note 
—from Arabian Globes—a suggestion which, by the way, is ex¬ 
pressed, or clearly implied, in the “Cosmos” within a page 
from the passage quoted. As to the remark with which both Mr. 
Walker and Mr. Wilks end their notes (Nature, vol. xxv. p. 
173) that “ prima gente ” does not refer to Adam and Eve, but to 
the early races which inhabited Europe and Asia, though not 
new, It 1* obviously correct to the mind of those who know 
how great was the cosmographic knowledge of Dante. Yet, as 
Count de St. Robert states in an ably-written pamphlet on the 
point-in question (Torino, 1866), strange to say, Humboldt (who 
has so unhesitatingly stated the opinion of Dr. Gaik that in ja‘ 
yd north latitude in consequence of the precession of the equi¬ 
noxes, the Southern Cross might have previously reached more 
than to”, and that it began to become invisible in that latitude 
2900 years before Christ), believed that “ prima gente” referred 
to our first parents. 

Now, whilst admitting as possible that Dante obtained his 
knowledge of the stars whieh form the Southern Cross from the 
catalogue of Ptolemy (Almagest, Book vii.), on reading the 
passage, in which occur the two lines quoted above, especially 
in the original, one is irresistibly brought to think that Dante’s 
enthusiastic description of the “quattro stelle” was inspired 
by the vivid description of a Christian witness of the glorious 
spectacle. The person most likely to have imparted such know¬ 
ledge to the great poet was Marco Polo. That celebrated 
Venetian traveller returned from hi* last voyage in 129$, and 
lived In bi* native town till 13x4 (Col. Yule, “ The Book of 
«er Marco Polo ”). Dante did not visit Venice till 1330, after 
he Hid finished his “Divina Commedia,” but there are many 
reasons for the belief that the two great men met or corresponded 
L together. 

| wife regard to the lines 

”... quelle tw facelle, 

Di cbt 1 polo di qua tutto quuto aide.' 

rwy. ym. #9. 

whieh Dante says were high when the “ quattro steUe *’ were low. 
It is difficult to agree with any of the commentators, became 
neither the Magellanic clouds, nor Achernar, nor any three 
prominent southern stars, correspond satisfactorily to the “tre 
facile” alluded ta It must not be forgotten that accurate 



198 


NATURE 


[Dec, 29, 1881 


astronomical and geographical knowledge is but of recent date, 
and, as already stated, Dante formed many of his cosmographic 
conceptions chiefly from hearsay. N. Perini 


The Horae-Power given to any Part of a Circuit by 
Intermittent Light 

Some time ag,>, with Prof. Ayrton, I designed and constructed 
an Instrument to measure the horse-power given electrically to 
any incandescent or arc lump, or to any part of a circuit, nn 
improvement 0.1 the instrument previously devised by M. Deprez; 
the pointer of ft suspended coil moves at once to a mark on a 
scale which tells the horse* power. The Instrument is dead beat, 
and, what is very important, by a special commutator arrange¬ 
ment it can be calibrated with much smaller forces than it is 
intended to measure. The current in the suspended coil is pro¬ 
portional to the difference of potential at the ends of a part 
of the circuit, and Lhe fixed current which causes its deflection is 
the total main current in the circuit, so that the deflection repre¬ 
sents the product of these two factor-*, 'lhe instrument was 
described at the Society of Arts in March last, and was exhibited 
at the British Association meeting at York. It will, however, 
necessarily only work accurately with non-reversed currenu 
because of the self-induction of the suspended coil of fine wire, 
and it is very important to be able to make the same measure¬ 
ment for reversed currents. 

At the Electrical Congre-s at Paris, soon after the reading of 
M. Joubert’s paper, in which he showed how to measure the 
mean value of the square of the difference of potential at two 
ends of a part of a circuit in which reversed currents are flow mg, 
Prof. Ayrton described to me a method of performing the mea¬ 
surement of the horse-power for reversed currents which seemed 
to have suggested Itself to him and to Prof. Fitzgerald of Dublin 
simultaneously when hearing M. Joubert’s paper. It wa« this : 
Let there be three points in the circuit at potentials F lf V„ F„ 



at any instant, and let there be a known resistance A fwiih no 
self-induction) between F, and F s . Let F, be connected with 
the needle of a Thomson’s electrometer, and let Y x and F, be 
connected with the quadrants, F t being also connected wiili the 
outside of the Leyden jar: then the deflection of the needle 
measures the mean value of 

(r,-r 1 >(r,-'i+S). 

Now let the needle and a pair of quadrants be connected with 
V v the other pair with F It and we measure the mean value of 
the square of (F,- F,). The difference of these measurements 
is easily seen to be A times the expended energy which we 
want to know. 

I was not present when Professors Ayrton and Fitzgerald 
communicated their idea to one another, but immediately after¬ 
wards Prof. Ayrton explained it to Sir William Thomson and 
to me together, making sketches of the necessary connections. 
Sir William thought well of it, but feared that perhaps the 
present quadrant electrometer would not be sensitive enough for 
the measurements. We suggested, however, the use of our 
multireflex arrangement (see La Lumiire Elntriour, October 5, 
1881) for creating greater sensitiveness, and as ne was pleased 
with the idea, we nave, since that time, in our very short inter¬ 
vals of leisure, been trying t> arrange an electrometer which 
shall be sensitive enough for the purpose. 

1 observed to-day that M. Toiler In the October number of 
the Journal de Physu/u* publishes the same idea, and I wi-h 
to place it on record that the fundamental idea of the new 
process, which seems to me very feasible and of considerable 
practical importance, occurred to Messrs, Ayrton, Fitsgerald, 
and Potier independently. , John Perry 

Talgarth Road, West Kensmgt ;n, December 6 


The New Ned Star in Cygnus 
The above star, which I found on the sand of May last, and 
which then appeared of the 9th magnitude, and reached 8 m. on 
June 8, seems now no more than 12 m. Estimations of very 
small magnitudes are, of course, very difficult, but I believe I 
am not under the mark in saying 12 m., as I found the star not 
easy with a 4I inch O.G. At the same time its deep crimson 
seemed very striking by glimpses, and in its present state it it>, 
perhaps, the smallest among the stars whose red colour has been 
observed. It will probably have to be classed among the most 
remarkable variables. J. Birmingham 

Meteor 

Taking a look at the eclipse of the moon on December 5, 
about 5.44 p.m., 1 happened to see a meteor that i‘, 1 think, 
very noteworthy, though, perhaps from distance, its apparent 
.size was so small that I might have scarcely seen it but for the 
temporary lessening of the light of the moon. Its motion was, 
throughout its visible course, horizontal and slow. When it 
met my eyes, it was just below the Pleiades. I followed its 
flight to the northern end of the eastern sky ; there it seemed 
to go on out of iny sight, without fall or collapse: for aught I 
know, I might have observed it even from the extreme south, had 
my eyes been turned thither at the outlet ; I would draw attention 
to this fact, as well as to its horizontal motion and its seemingly 
slow progress The grandeur of the glories displayed ‘by that 
night s clear sky was at its height as this mysterious stranger 

K ssed above our winsome satellite—ihen a thing of “eerie 
auty,” it-, glistening golden ring half-clasping, like “ the old 
moon In the new moon's arms,” the earth-shadowed orb over it, 
and the latter shimmering with the maroon ember-like sheen 
called by the French la lumilrt ttndrit, 

John Ho3kyns-Abrahali. 
Combe Vicarage, near Woodstock, December 16 


Sea-Sickness.— This must be declined as a subject for 
correspondence. 


A NEW ELECTRICAL STORAGE BATTERY « 
r PHE great utility of some thoroughly practical method 
1 of conserving electric force has caused a great deal 
of attention to be applied to the subject; no system of 
electric supply can be considered as perfect until some 
means is used to so store the force generated that it may 
be drawn off equally and regularly, and this whether the 
generator be on or off. If we take, as an example of 
electric supply, the present systems of electric lighting, it 
is at once seen, should an accident or stoppage take place 
in the machinery generating the current, the whole of the 
apparatus such as lamps or motor-machines are influ¬ 
enced ; should there be a reservoir of electricity between 
the generator and the apparatus of whatever sort for 
utilising the force this inconvenience would not occur. 

All the present systems of storing electricity depend on 
certain chemical changes produced.by electrolysis. 

I have gone through a long series of experiments on 
storing electricity and made many forms of celts, one 
being a porous pot containing dilute hydric sulphate and 
a sheet of lead, in an outer vessel containing a sheet of 
lead in solution of acetate of lead, the plate in the porous 
pot being made the positive electrode; this cell had the 
power of storing electricity, by peroxidising the positive 
electrode, and depositing from the acetate ot lead solution 
metallic lead on the negative electrode, the hydrogen 
having combined to form acetic acid. On discharging 
the peroxide is reduced, and the oxide formed during 
discharge on the other plate dissolves in the acetic acid, 
forming the original solution of acetate of lead; by this 
means I eliminated the injurious effects of the hydrogen 
on charging. 

During my experiments I found that red oxide of lead 
is a very bad conductor of electricity, and the peroxide 
a good conductor. I also discovered that by amalga¬ 
mating lead plates with mercury a marked increase was 

* “On a New Electrical Storage Satiety." By Henry SiMoa (Balkrat 
V.ctoruX Uunnumcaud to the Royal Scdety by the PmidMt. 
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immediately manifest in polarisation effects, the plates 
becoming more uniformly and rapidly peroxidised when 
used as positive electrodes, and local action entirely dis¬ 
appearing. These mercury amalgamated plates at once 
give me an advance of other cells. I used them in many 
ways, constructing cells in which the positive plate was 
amalgamated, and the negative coated with red oxide, or 
with peroxide, produced by treating red oxide with dilute 
hydric nitrate till the brown precipitate of peroxide fell, 
the precipitate being washed and painted on the elec¬ 
trode. I also amalgamated the negative electrode simply. 
I found that in every way positive electrodes amalgamated 
produced the best results. I also made cells in which 
cither peroxide or red oxide was formed into a porous 
conglomerate, using the conglomerates as electrodes, 
immersed in dilute hydric sulphate. I constructed cells 
with parallel plates, red oxide or peroxide being filled in 
between the plates; in this experiment red oxide is use¬ 
less and peroxide efficient. In all these experiments I 
succeeded in storing electricity to different extents. 

Having thoroughly satisfied myself that positive elec¬ 
trodes amalgamated with mercury were the best, I 
investigated the behaviour of various forms of negative 
electrode, having in view the conservation of the hydrogen; 
this I thought to do by occluding the hydrogen in suitable 
electrodes, as spongy platinum or metallic palladium ; 
but as both these methods would be useless owing to 
expense 1 did not even experiment on them. 

I further thought of having negative electrodes, whose 
oxides should be soluble in the solution, and which could 
be redeposited from the solution, or of having metallic 
solutions from which metal could be deposited, the re¬ 
sulting solution being such that should, on the oxidation 
of the deposited metal, combine with the oxide and again 
form the original solution. 

I thought that success in this manner would result in a 
powerful and constant source of stored energy, the cell 
would not polarise itself during discharge, as is the case 
in both Plantd and Faure cells; in these cells the peroxide 
formed by the discharge produces a contrary electro¬ 
motive force. 

Experimenting from this train of thought, the results 1 
have obtained are such as to have an important practical 
bearing on the future of electric work. 

The experiments comprised amalgamated lead as a 
positive electrode with negative electrodes composed of 
either zinc, iron, or copper, in each case the solution 
between the electrodes being a salt of the metal com¬ 
posing the negative electrode. With zinc, sulphate of 
zinc was the solution; with iron, sulphate of iron; and 
with copper, sulphate of copper. In all these cases the 
results were not only far more powerful than with any 
form of cell I had previously devised, but also very con¬ 
stant, the polarisation lasting many times longer than in 
any other form of cell. The cell with zinc negative 
electrode I discarded, owing to the necessity there would 
be to keep the zinc plate amalgamated to prevent local 
action; the iron negative electrode was set aside owing 
to the iron oxidising when the cell was not in use. The 
cell having a negative electrode of copper, a positive 
electrode of lead amalgamated with mercury and a solu¬ 
tion of cupric sulphate, I haws adopted as a thoroughly 
economical, lasting, and practical form of storage reser¬ 
voir. The chemical changes in this cell are exceedingly 
interesting and beautiful, the cell being composed of a 
sheet of lead cleaned with dilute sulphuric acid and amal¬ 
gamated thoroughly with mercury, and a sheet of thin 
copper a little shorter; the two sheets are perforated with 
a number of holes and then rolled in a spiral, separated 
by rubber bands cut every five inches, the holes in plates 
and cuts in rubber bands being to allow free circulation 
of the solution (the short plate being uppermost before 
rolling). This combination is immersed in a solution of 
cupric sulphate, and the amalgamated lead plate made 


the positive electrode of a suitable source of electricity, the 
chemical action being that the oxygen of the decomposed 
solution combines with the lead, forming a perfectly even 
coating of the insoluble peroxide, the hydrogen replacing 
the copper of the solution, and the copper being deposited 
in the metallic state on the negative electrode. As the 
decomposition of the cupric sulphate proceeds the solu¬ 
tion gradually loses its azure blue colour, becoming more 
acid, and finally when the whole of the copper is de¬ 
posited, wc have the solution colourless and transformed 
into hydric sulphate and water, the positive electrode 
peroxidised and copper deposited on the negative elec¬ 
trode. During discharge the peroxide is reduced and 
the copper element oxidised, the oxide combining with 
the acid and forming cupric sulphate, the solution re¬ 
turning to its original colour. This change of colour 
forms a beautiful means of telling when the cell is 
charged ; it is a veritable charging gauge. The power 
of this cell is very great and very constant; it can be 
made to last for hours, the time being dependent on the 
quantity of cupric sulphate decomposed. 

I have, by the decomposition and recomposition of one 
pint of cupric sulpliate, obtained over two hours’ effective 
work in heating to a red heat one inch of No. 28 iron 
wire, the cell measuring internally 4 inches deep and 4 
inches diameter. 

I constructed cells with free crystals of cupric sulphate 
suspended in the solution, and found that the presence 
of free crystals prevented the oxidation of the amalga¬ 
mated lead electrode, it being essential that the solution 
become slightly acid before the peroxide will form. The 
cell during charging gives out a peculiar rattling noise, 
which I consider due to the deposition of copper on the 
negative electrode altering the form of the spiral. 

A practical form of cell for storing purposes ought to 
be made, by fixing a scries of amalgamated lead plates in 
a box in grooves, as in Cruikshank's trough battery, 
filling the interval between the plates with solution of 
cupric sulphate, and passing a current through of suffi¬ 
cient tension to overcome the contrary electromotive 
force of the series, the positive sides of the plates being 

r iroxidiscd and copper deposited on the negative sides. 

have two boxes on this plan, each containing twenty- 
five plates, the total being equivalent to fifty cells. By 
this means batteries of great tension can be charged from 
thirty Bunsens. A number of twenty-five plate boxes 
can be coup’ed for quantity of charging, and for tension 
during discharge. Twenty such boxes, one foot square, 
internal measurement, will give in series a battery of 500 
pairs of one foot square plates. 

It will be seen from the foregoing that this method of 
conserving energy has a wide field before it, and as it 
will benefit fellow-workers in science, placing in their 
hands a means of experimenting with powerful electric 
currents, I give it without reservation, freely and 
untrammelled by patent rights, for their use. 


THE BISCHOFFSIIEIM OBSERVATORY 

T HIS observatory built at the expense of M. R. 

Bischoffsheim, the member of the French Lower 
House for Nice, is situated on Mont Gros, at an altitude of 
about 370 metres, and at a distance of $ight English miles 
on the old Route de la Corniche, so well known and 
appreciated by the tourists travelling by road from Nice 
to Genoa. M. Celora, Milan astronomer, Commander 
Bahat of the French Staff, and M. Perrotin,the present 
director oftheBischoffsheim Observatory,have ascertained 
electrically and astronomically, the longitude and latitude 
of thfc new establishment which has been connected with 
Paris and Milan, by unquestionable observations. 

Tbe buildings have been constructed under the direct 
supervision of M. Gamier, the architect of the Paris 
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Opera, and distributed skilfully in several favourable 
sites of a large park having a surface of 80 acres. 

The smaller meridian circle by Gauthier is in its place, 
and can be used for daily determinations. The large meri¬ 
dian circle by Brunner will be finished in the first month of 
1882. The object glass has 8 inches diameter, and has 
been focussed to a distance of 10 feet. The smaller 
equatorial with an object-glass of 14 inches, and focussed 
to 27 feet, has been made by Eichena, and will be ready 
for observations at the same time as the larger meridian 
circle. The larger equatorial will have an object-glass of 
28 inches, and will be focussed to 52 feet. The glasses 
have been made by Foil; Henry Brothers are polishing 
them. The instrument will be constructed by Eichens 
and Gauthier The work is proceeding favourably, but 
it is impossible to state when it will be completed. 

M. Laiwy, sub-director of the Paris Observatory, has 
designed an apparatus for preventing the perturbations 
produced by the flexion of the axis when observations are 
taken at a large angular distance from the zenith. The 
building will have a diameter of sixty-four feet, with a 
rotating roof of copper, worked by hand-machinery, as 
designed by Gardiner. 

The Bischoffshciin observatory will not be confined to 
astronomical observations. The donor having been 
taught by Leverricr in astronomy has felt it a duty to 
extend his donation to magnctical and meteorological ob¬ 
servations, too often neglected in French observatories. 
A magnetical pavilion has been built with extensive cellars, 
for continuous self-registering apparatus. The registration 
takes place by photography as in Kew, and is made with 
instruments by Adie, the maker of the Kew set of 
registers. As in Kew, a “ rez-de-chauss« 5 e ” has been built 
for direct force and direction observations. The instru¬ 
ments have been made by Brunner. 

The installation of the meteorological instruments has 
been made under the direct supervision of M. Mascart, the 
director of the French Meteorological Office. A constant 
staff has been selected by M. Bischuffsheiiu, anti is now on 
duty. The direction lias been given to M. Pcrrotin, formerly 
assistant astronomer to M. Tisserand when he was 
director of Toulouie Observatory. The assistant astrono¬ 
mer is M. Carvallo, formerly a pupil in the Pol> technic 
School, and who lias taken his astronomical honours in 
the special school established by Rear-Admiral Mouchcz 
at the Paris Observatory. M. Pui.->eux, formerly pupil of 
the Polytechnic School, will have the control of mag¬ 
netics! and meteorological observations. 

Two houses have been budt—one for the administra¬ 
tion and the other for the direction. The first floor of 
this staircase has been fitted up entirely for boarding 
foreign astronomers who are desirous of making observa¬ 
tions in this magnificent astronomical “ caravanserai.” 
M. and Mdmc. Struve and M. Tachini have promised al¬ 
ready to spend some time there next winter. 

It should be noted that it was probably in a tour made 
in England with Leverricr, when the great astronomer 
was made an honorary doctor of Cambridge University, 
that M. Bischoffitheim meditated on the opportunity of 
establishing an observatory entirely of his own. Up to 
that time he had spent his time in the observation of 
stars which shine m a less elevated sphere than the 
heavenly skies. But Leverrier’s conversation and inti¬ 
macy led him to appreciate other unfading beauties. 

The Bureau des Longitudes has agreed to take posses¬ 
sion of the observatory, which wilt be handed over to 
it with a sufficient endowment to keep it decently, It 
is estimated that ifte money spent in purchasing the 
estate, See., will exceed 120,000/., and that the endowment 
will be more than 2000/. a year. This handsome dona¬ 
tion must be noted as being a revolution in French gene¬ 
rosity towards science. Up to this time our neighbours 
rwwftned themselves o bequeathing legacies'and lavishing 
posthumous generosities. 


FOSSIL FLORA OF SUMATRA 1 
*T* HIS is a paper of some twenty pages and six plates. 
-L Herr Verbeek sent in 1874 a small collection of 
fossil plants from Sumatra to Switzerland, which were 
described by Heer, and in the following year the second 
collection, now described, was received, no others having 
been found i.i the interval. The plates contain twenty- 
two figures, most of them representing fragments of 
simple ovate leaves, supposed, with two exceptions, to be 
allied to existing species or the Indian mainland or 
archipelago. The mollusca in the overlying strata point 
to an Eocene age. The exceptions are a Eucalyptus 
and a small leaflet ascribed to Cassia, and now repre¬ 
sented, it is here supposed, by C. lavigata of tropical 
America, but the determination rests on slender grounds. 
The majority of them, in fact, though doubtless the best 
that could be made from such material, must neces¬ 
sarily be almost mere guesses. The value of such guesses 
may be inferred from a similar work by the same author 
on the fossil flora of Madeira. 

In this case several of the commonest indigenous plants 
of Madeira were referred to extra-Madeiran plants. For 
instance, the terminal leaflets of Rubus discolor were re¬ 
ferred to Corylus australis, and vanous leaflets of Rubus 
grandijlora are figured as Corylus australis, Ultnus sube- 
rosa, and Psoraltadenfata; the so-called Pistacea Phieacum 
is the common myrtle, the Ilex Hartingi is the Madeira 
Vacdnium , and the figures of Myrica Faya belong to 
Ardisia tree Isa. In this case the mistakes are the more 
singular, as Prof. Heer had actually sojourned in Madeira, 
and the plants are the commonest on the island. If with 
even exceptionally favourable circumstances such mistakes 
can be made, generalises should surely be cautious in 
building theories upon the ages of formations, &c., when 
they have been determined upon the evidence of fossil 
plants. It is unfortunate that on evidence as trivial, and 
even more questionable, we read in Lyell of the MIOCENE 
outbursts of Mull, of Iceland, and Greenland, of the 
Miocene deposits of Bovey Tracy, &c. 

It is important, however, that fossil plants should be 
figured and described, for if the generic and specific 
names, except when based on ample material, are 
regarded merely as an individual opinion, the determina¬ 
tions become of use. Whatever is unsatisfactory in the 
work is inherent to the subject, for few possess the zeal and 
untiring industry of Heer. If he would only make clear to 
his readers the reasons which enable him in his own mind 
to determine the genus to which an ordinary type of leaf, 
with neither top nor base, belongs, and would be less 
positive where nothing positive 1$ possible, his works 
would acquire a scientific value which some justly think 
they hardly at present possess. J. S. G. 


THE VOYAGE OP THE « VEGA » ■ 

II. 

T> ARON NORDENSKJ 0 LD frequently refers to what 
*■' Mr. Leslie renders “self-dead,” animals, meaning 
animals that have died a natural death, in distinction to 
those that have been killed by hunters or by other animals. 
Tbe rarity of such u self-dead ** animals is remarkable* 
especially along the north coast of Asia, where there are 
few hunters and fishers, and where immense numbers of 
animals must die. While sailing along the Taimur coast, 
large numbers of dead fish (Gaduspolaris) were seen lying 
on a block of Ice, and strewed along the bottom or the 
sea, which Baron Norde&akidld notices as being very 
unusual. 
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"They had probably perished from the same cause, which 
often kills fish in the river Ob in so great numbers that 
the water is infected, namely, from a large shoal of fish 
having been inclosed by ice in a small hole, where the 
water, when its surface has frozen, could no longer by 
absorption from the air replace the oxygen consumed, and 
where the fish have thus been literally drowned. I men* 
tion this inconsiderable find of some self-dead fish, because 
self-dead vertebrate animals, even fish, are found exceed¬ 
ingly seldom. Such finds therefore deserve to be noted 
with much greater care than, for instance, the occurrence 
of animal species in the neighbourhood of places where 
they have been seen a thousand times before. During 
my nine expeditions in the Arctic regions, where animal 
life during summer is so exceedingly abundant, the case 
just mentioned has been one of the few in which 1 have 
found remains of recent vertebrate animaU which could 
be proved to have died a natural death. Near hunting- 
grounds there are to be seen often enough the remains of 
reindeer, seals, foxes, or birds that have died from gun¬ 
shot wounds, but no self-dead Polar bear, seal, walrus, 
white whale, fox, goose, auk, lemming or other vertebrate. 
The Polar bear and the reindeer are found there in 
hundreds, the seal, walrus, mid white whale in thousands, 
And birds in millions. 1 These animals must die a “ natural" 
death in untold numbers. What becomes of their bodies ? 
Of this we have for the present no idea, and yet we have 
here a problem of immense importance for the answering 
of a large number of questions concerning the formation 
of fossiliferous strata. It is strange in any case that on 
Spitzbergen it is easier to find vertebras of a gigantic 
lizard of the Trias, than bones of a self-dead seal, walrus, 
or bird, and the same also holds good of more southerly 
inhabited lands." 

Another problem of great importance is suggested by the 
finding of some yellow specks on the snow of the Taimur 
coast, which turned out to be carbonate of lime of an un¬ 
usual form of crystallisation, and which the Baron believes 
were probably of interplanetary origin. He gives a brief 
sketch of his previous observations in the high north on 
this subject, referring also to what has been done by M. 
Tissandier, and during the last English polar expedition, 
and to the special suitability of the uninhabited Arctic 
regions for the collection of what is believed to be cosmic 
duJt« It is certainly a subject which deserves the atten¬ 
tion of future expeditions, and especially of the polar 
observing stations which are in a fair way of being 
established. 

** It may appear to many that it is below the dignity of 
science to concern one’s self with so trifling an affair as 
the fall of a small quantity of dust. But this is by no 
means the case. For 1 estimate the quantity of the dust 
that was ftand on the ice north of Spitzbergen at from 
o‘i tr i auUigiwm per square metre, and probably the 
whole Ml of dttMjbr the year f« exceeded the latter 
figure. But a fttffligram on every square metre of the 
surface of the earth amounts for til* whole globe to five 
hundred million kilograms (say half a million tons) 1 
Such a mass collected year by year during the geological 
ages, of a duration probably incomprehensible by us, 
forms too important a factor to o* neglected, when the 
fundamental facts of the geological history of our planet 
are enumerated. A continuation of these investigation* 
will perhaps show, that our globe has increased gradtialte 
from a small beginning to the diiqensfcms it now no* 
sessesj that a considerable quantitto of the coastifMtiir 

on^or nw-fwltearths of the volcanoes, and aflbrt a 
simple explanation of the remarkable rewareMaac* which- 


unmistakably exists between plutonic rocks and meteoric 
stones." 1 

After leaving Cape Chelyuskin, the Vega sailed for a 
considerable distance over ,what, in existing maps, is set 
down as land ; and although there was necessarily little 
time for accurate surveying, still it will be found that the 
expedition has done much to render accurate the geo¬ 
graphy of the north coast of Asia. After sailing down the 
east side of the Taimur Peninsula, close by the land, the 
vessel was directed almost straight eastwards towards the 
most southerly of the New Siberian Islands, still keeping 
as near the coast of the mainland as practicable. Off the 
delta of the Lena, which within the last week has come so 
prominently before us in connection with the Jeannette. 
expedition, the Vega parted with the Lena, which entered 
the river, to establish regular traffic by steamer. It 
was only after leaving Cape Chelyuskin that ice in any 
quantity was met with so as to hamper the progress of the 
vessels, and Baron Nordenskjold states that had the coast- 
water been better known so that he could have kept closer 
to land, the latter part of the voyage would have been as 
free from obstruction as the former. 

Here follows an interesting chapter on the commercial 
navigation of the great Siberian rivers, and on the 
geography and economical condition of Siberia. It con¬ 
tains indeed a summary of all that is known to science of 
the immense country, with much that is the result of 
Baron Nordenskjfild's own research or observations, and 
with speculations on geology that are not likely to be let 
pass unchallenged. The Lena had some difficulty in 
navigating the delta of the river, for the old maps of 140 
years ago were useless, the changes at the mouth of the 
river in that time has been so great. The Baron draws 
an interesting parallel between Siberia and America north 
of the 40th parallel. 

He then gives a sketch of his own journey up the 
Yennissi in 1875, in connection with which we give a 
view on that river (Fig. 7). 

“As is the case with all the other Siberian rivers 
running from south to north,' the western strand of the 
Yenisej, wherever it is formed of loose, earthy layers, is 
also quite low and often marshy, while on the other hand 
the eastern strand consists of a steep bank, ten or twenty 
metres high, which north of the limit of trees is dis¬ 
tributed in a very remarkable way into pyramidal pointed 
mounds. Numerous shells of Crustacea found here, be¬ 
longing to species which still live in the Polar Sea, show 
that at least the upper earthy layer of the tundra was 
deposited in a sea resembling that which now washes the 
north coast of Siberia. 

“ The tundra itself is in summer completely free of 
snow, but at a limited depth from the surface the ground 
is continually frozen. At some places the earthy strata 
alternate with strata of pure, clear ice. It is in these 
frozen strata that complete' carcases of elephants and 
rhinoceroses have been found, which have been protected 
from putrefaction for hundreds of thousands of years. 
Such finds, however, are unco Umon, but on the other 
hand single bones from this primeval animal world occur 
in rich abundance, and along with them masses of old 
drift-wood, originating from the Mammoth period, known 
by the Russian natives of Siberia under the distinctive 
name of ‘ Noah's wood.' Besides there are to be seen in 
>the most recent layer of the Yenesej tundra, considerably 
; north of the present limit of actual trees, large tree-stems 
! with their roots fast in the soil, which show that the limit 


of trees in the Yenesej region, even during our geological 
peribd, weht further north than now, perhaps as far as, 
to consequence of favourable local circumstances, rtjpw 
gods on toe Lena. , , 

« €ftrthe slope* of the steep tundra bank and m several 

1 Namely, by sSsowin* that Cm principal material of tbepto tonic and 
veUMtaraH’M'of ooM*tc-ori*Sn. anTnaMh* pfetnemen* vT Imm, which 


our geological 


material of tbenhi tonic and 
M idnnmnm rfwifwzti' 
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of the tundra valleys there is an exceedingly rich vegeta- the tundra itself is overgrown with an exceedingly scanty 
tion, which already, only 100 kilometres south of Yefremo* carpet, consisting more of mosses than of grasses. Sal* 
Kamen, forms actual thickets of flowering plants, while ices of little height go as far north as Fort Dickson (73° 



Fig. f.— River view on the Yenniwi. 


30' N.L.), the dwarf birch (Betula nana, L.) is met with, mixed soil of the tundra, we gathered ripe cloudberries, 
though only as a bush creeping along the ground, at Cape Very luxuriant alders (A Masterfruiicosus, Ledeb) occur 
Schaitanskoj (72° 8'N.L.); and here in 1875, on the ice- already at Mesenkin (71 0 28' N.L.), and the Briochov 



Fio. *.—Mammoth Skthtoa In the Imperial Uuieuin of the Academy of Sdeneee ia St htenburg. 


Islands (70° to 71° N.L.) are in several places covered bend which the river makes in 69® 40' N.L, a little north 
with rich and luxuriant thickets of bushes. But the limit of Dudino. Here the hills are covered with a sort of 
of trees proper is considered to begin first at the great wood consisting of half-withered, grey, moss-grown 
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larches (Larix sibirica), which seldom reach a height of 
more than seven to ten metres, and which much less de¬ 
serve the name of trees than the luxuriant alder bushes 
which grow nearly 2 0 farther north. Hut some few miles 
south of this place, and still far north of the Arctic Circle, 
the pine forest becomes tall. Here begins a veritable 
forest, the greatest the earth has to show, extending with 
little interruption from the Ural to the neighbourhood of 
the Sea of Ochotsk, and from the fifty-eighth or fifty- 
ninth degree'of latitude to far north of the Arctic Circle, 
that is to say, about one thousand kilometres from north 
to south, and perhaps four times as much from east to 


west. It is a primeval forest of enormous extent, nearly 
untouched by the axe of the cultivator, but at many 
places devastated by extensive forest fires. 

"On the high eastern bank of the Yenisej the forest 
begins immediately at the river bank. It consists prin¬ 
cipally of pines: the cetnbra pine (Pirns Cembra, L), 
valued for its seed enormous larches, the nearly awl- 
formed Siberian pine { Pirns sibirica , Ledeb.), the fir 
(Pinu t obov.ita, Turcz ), and scattered trees of the com¬ 
mon pine (Pinus sylvestris, L). Most of these already 
north of the Arctic Circle reach a colossal size, but in 
such a case are often here, far from all forestry, grey and 



half-dried up with age. Between the trees the ground is 
so covered with fallen branches and stems, only some of 
which are fresh, the others converted into a mass of 
wood-mould held together only by the bark, that there 
one willingly avoids going forward on an unbroken path. 
If that must be done, the progress made is small, and 
there is constant danger of breaking one’s bones in the 
labyrinth of stems. Nearly everywhere the fallen stems 
are covered, often concealed, by an exceedingly luxuriant 
bed of mosses, while on the other hand tree-lichens, pro¬ 
bably in consequence of the dry inland climate of Siberia, 
occur sparingly. The pines, therefore, want the shiggy 
covering common in Sweden, and the bark of the 


birches which are seen here and there among the 
pines is distinguished by an uncommon blinding white 
ness.” 

After parting with the Len z the Vega made for the 
New Siberian Islands, of great interest to scien:e on 
account of the abundant remains of the extinct mammoth 
found thereon. " We know by the careful researches of 
the Academicians Pallas, von Baer, Brandt, von Midden- 
dorf, Fr. Schmidt, Sec., that the mammoth was a peculiar 
northern species of elephant with a covering of hair, 
which, at least during certain seasons of the year, lived 
under natural conditions closely resembling those which 
now prevail in middle and even in northern Siberia. The 



widely extended grassy plains and forests of North Asia 
were the proper homeland of this animal, and there it 
must at one time have wandered about Jn large herds.” 
The mammoth remains the Baron shows are derived 
from a gigantic animal form, living in former times in. 
nearly all the hnds now civilized, and whose carcase is not 
yet everywhere completely decomposed. Hence the great 
and Intense interest which attaches to all that concerns 
this wonderful animal (Fig. 8). 

Baron Nordenskidld then gives an interesting account 
jjf all the leading mammoth finds from the earliest period 
w tk® present day. Portions of skeletons or other 

tmmal forms have been found In considerable numbers 


in the New Siberian Islands, and also certain remarkahlc 
u wool-hills,” highly enigmatical as to their mode of 
I formation. 

4 ‘ These hills are sixty-four metres high, and consist of 
I thick horizontal Bandstone b&ds alternating with strata of 
! fissile bituminous tree stems, heaped on each other to the 
top of the hill. In the lower part of the hill the tree stems 
lie horizontally, but in the upper strata they stand upright, 
though perhaps not rootfast. 1 The flora and fauna of the 
island group besides are still completely unknown, and the 
fossils, among them ammonites witherfqulsite pearly lustre, 

' RsteutrAm, Ik- fit. p. uS. To Sail ttraaded driftwood ia m upright 
petition bnothlnf uocomom. 
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which Hedenstrtim brought home from the rock strata 00 
Kotefaaoj Island, holdout inducement to further researches, 
which ought to yield the geologist valuable information as 
to the former climate and the former distribution of land 
and sea on the surface of the globe.” 

In connection with the state of the ice and the sea here, 
and the absence of glaciers on the coast, Baron Nor. 
denskidld gives a classified account of what he deems 
the various forms of ice. We can only here give a list of 
the various forms, referring the reader to the book itself 
for details. We have (1) icebergs, (2) glacier ice-blocks, 
(3) pieces of ice from the ice-foot; (4) river-ice ; (5) bog- 
ice ; (6) sea-ice or heavy ice. After passing Cape Cfael- 
gaskoi, on the east of Chaun Bay, on September 6, progress 
Became much slower, and they had become heartily tired 
of “new ice, shallow water, and fog, and fog, shallow 
water, and new ice.” Here for the first time since leaving 
Yugor Schar, signs of humanity were seen in the shape 
of some Chukchi natives who came out to the ship in 
their boats, A detention of six days at Cape Irkaipi 
(180° east longitude) afforded an opportunity for examining 
the games of the race known as Onkilon, who formerly 
inhabited these regions, and some centuries ago were 
driven by the Chukchis, according to tradition, to some 
remote islands in the polar sea. Kolyuchin Bay, just at 
the north entrance to Behring Strait, was reached on 
September 28, and just beyond it, and a mile from the 
shore, the Vega was caught in the ice and detained for 
ten months, till July 18, 1880. It was only after the lapse 
of some time that the expedition realised that they were 
caught at last, and serious preparations made for spending 
the winter. Meteorological and astronomical observatories 
were erected on shore, and a well-arranged method 
adopted for carrying out observations of various kinds. 
To some of the specially scientific results we shall prob¬ 
ably refer in separate articles, and particularly to the 
interesting auroral observations both here and during 
other expeditions under the guidance of Baron Nordcn- 
skjfild. Some accurate notes as to ice-mjasurements arc 
given in the neighbourhood of the ftgn’j'winter quarters, 
which we give here, as statements on the subject are 
sometimes so vague. 

“ When it had become evident that we could make no 
further advance before next year, Lieut. Brusewitz occa¬ 
sionally measured the thickness of the ne\yly formed ice, 
with the following results : 


THICKNESS OF THE ICE. 


i Dec. 56 centimetres. 1 May, 154 centimetres. 

. 1 Jan. 92 „ 15 „ 162 „ 

j Feb. 108 „ 1 June, 154 „ 

*5 .. >20 „ 15 „ 151 „ 

I Mar. 123 „ 1 July, 104 „ 

I April 128 „ 15 „ 67 „ (full of holes). 

15 „ 139 „ 18 „ The ice broke up.” 


“The exact position of the Vega was 67° 4' 49" north 
latitude, and 173 0 23' 2" west longitude. The dietary and 
hygienic arrangements were such that no trace of scurvy 
occurred during the whole winter, and no illness to 
speak of. 

“ The greatest cold which was observed during the dif¬ 
ferent months was in 


Oct. the 24th—20°*8 
Nov, the 3othr-97 0, 2 
Dec, the ayifc-37*'! 

k 


the 3rd— r4°*3 
the and—r^o 


“Twieew* had ttobmMv on commonly high, via,; 
On the 2tmd December 6 a-.iv. 782 'o («*) m 
Okrtfae 17th February 5 a.m. 76*1 fan mm, 
u The lowest atmospheric pressure, 728*8 (of*) mm., 
o&mraf on the 3W December at two o'clock rm/* 


The ship was beset in the neighbourhood of a number 
of Chukchi encampments, and with the natives the most 
friendly intercourse was kept up during the whole year. 
Chukchi trading parties from a distance passing on to 
trade in one of the islands in the strait, made the Vega a 
regular place of call, and thus a great amount of informa¬ 
tion was gathered from these people of much ethnological 
value. They have evidently no connection with the 
Eskimo, whose origin must be sought within the American 
continent itself. The Chukchis would seem to have been 
driven up to their present inhospitable abodes a few 
centuries ago, by commotions in Central Asia; and when 
the Russians first came into contact with them they were 
found to be a brave and warlike race whom it was very 
difficult to subdue. At present they are quiet, harmless, 
goodmatured, and dirty, some having flocks of reindeer 
and living inland, while the coast Chukchis live largely by 
fishing. Lieutenant Nordquist learned the language of the 
people, and was thus able to have important intercourse 
with them. Large collections were made of their clothing, 
implements, weapons, utensils, &c., as also of their 
drawings, for like the Eskimo they have a wonderful 
capacity for art of a rude and elementary but genuine 
kind. We give on the preceding page the portraits of a 
Chukchi ana his wife, of such portraits the volume con¬ 
tains many (Fig. 9), Animal lifewas not specially abundant 
in the land; no bears, an occasional wolf, with a number 
of foxes, white, red, and black, and hares. 

“ On our arrival mo3t of the birds had already left these 
regions, so inhospitable in winter, or were seen high up in 
the air in collected flocks, flying towards the south 
entrance of Behring’s Straits. Still on the 19th October 
an endless procession of birds was seen drawing towards 
this region, but by the 3rd November it was noted, as 
something uncommon, that a gull settled on the refuse 
heaps in the neighbourhood of the vessel. It resembled 
the ivory gull, but had a black head. Perhaps it was the 
rare Larits Sabinii, of which a drawing has been given 
above. All the birds which passed us came from the 
north-west, that is, from the north coast of Siberia, the 
New Siberian Islands or Wrangel Land. Only the 
mountain owl, a species of raven and the ptarmigan 
wintered in the region, the last named being occasionally 
snowed up." 

Additional observatories were built during the winter, 
so that there was a regular collection of them on 
shore. And so with regular work and amusement, and 
occasional visits to the Chukchis, the winter passed 
happilyj and on April 23, returning spring brought with 
it the birds in their migration northward, beginning with 
the snow-bunting, the ‘‘sparrow of the north. The bird 
and mammal fauna of the Chukch Peninsula and north¬ 
east Siberia generally, we may say, Baron NordenskjOld 
found to be markedly different from those which prevail 
in other parts of the Arctic Regions. On July 18, f88o 
the Vega was as suddenly released from the ice as she 
was caught, and all at once found herself free to pass 
through Behring Straits, and thus accomplished the 
North-east Passage. Space prevents us from following 
the Expedition in their cruise round the rest of the coast 
of the Old World. The members of the expedition con¬ 
tinued their observations up to the last, and even in Japan, 
China, Ceylon, and other places were able to add some¬ 
thing to our existing knowledge. Considerable time was 
spent in visiting the north-east coast of Asia, the north- 
vest coast of America, and the islands between, the 
results are much important information on the natural 
history and geology or those regions, and a long account at 
our knowledge of the north coast of Asia from the earliest 
time including the extensive series of Russian voyages of 
discovery with which the names of Behring, Steller, and 
others- are associated. Of Steller^ Baron NordenaldBld 
hat the highest opinion* as well a* of the value o£ bin 
week in natural history on Behring Island^ nod bin death 
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at thirty-seven years of age, through the jealousy and! 
tyranny of Siberian officials was a cruel loss to science. 
In these chapters, all that is known to science concerning 
North Siberia and the neighbouring islands has been 
carefully epitomised, and will form a valuable manual for 
future scientific work. In cruising from the Asiatic to 
the American coast, Baron Nordenskjdld makes a remark 
which has an important bearing on a recent correspond¬ 
ence in these columns. “As in ail the Polar Seas,’'he 
states, “of the northern hemisphere, so also here, the 
eastern side of the Straits was ice-bestrewn; the western, 
on the other hand, dear of ice.” We regret that we can¬ 
not enter in detail on the many interesting facts given 
by Baron Nordenskjdld on the natural history of St 
Lawrence, Behring, and other islands between Asia and 
America. He has collected all the information attain¬ 
able on Steller’s sea-cow ( Rhytina Stelleri\ which on 
Steller’s visit to Behring Island in 1741 was found pastur¬ 


ing in large herds on the abundant sea-weed on the shores 
of the island. Twenty-seven years after, not a specimen 
was to be found, and it was believed to be then extinct. 
But Baron Nordenskjtild adduces evidence to prove that 
a specimen was seen twenty-seven years ago, though there 
can be little doubt that it has really gone the way of the 
mammoth. The Baron does not believe that its ex¬ 
tinction is due to the destruction by hunters, but that 
it was a survival from a past age doomed to extinction, 
which overtook it when dnven from its pastures on the 
shores of Behring Island. 

“ Stella* s sea-cow (Rhytina Stelleri, Cuvier) in a way 
took the place of the cloven-footed animals among the 
marine mammalia. The sea-cow was of a dark-brown 
colour, sometimes varied with white spots or streaks. 
The thick leathery skin was covered with hair which grew 
together so as to form an exterior skin, which was full of 
vermin and resembled the bark of an old oak. The full 



Fto. 11.—“ SwU-rooltary M on St. Paul’*) Island, one of the Pnbilov Inlands. 


grown animal was from twenty-eight to thirty-five English 
feet in length and weighed about sixty-seven cwt. The 
head was small in proportion, to the large thick oody, 
the neck short, the body diminishing rapidly behind. 
The short fore-leg terminated abruptly without fingers 
or nails, but was overgrown with a number of short 
thickly placed brush-hairs; the hind-leg was re¬ 
placed by a tail-fin resembling a whale’s. The 
animal wanted teeth, but was instead provided' with 
two masticating* plates, one in the gum the other in the 
under jias; The udders off the female, which abounded 
w milt were planed between, the fore-limbs. The flesh: 
and raffle resembled those af horned cattle, indeed in 
Stettet'si opinion surpassed them. The sea-cows were, 
■moat oonaiaotly employed in pasturing on the sea-weed 


which grew luxuriantly on the coast, moving the head and 
neck while so doing much in the same way as an ox. 
While they pastured they showed great voracity, and did 
not allow themselves to be disturbed in the least by the 
presence of man. One might even touch them without 
their being frightened or disturbed. They entertained 

E sat attachment to each other, and when one was 
rpooned the others ma 3 e incredible attempts to 
rescue ft.” 

We give a sketch of the sea-cow (Fig. 10), as also of the 
“ rookery n of the-sea-bears, still found in abondnee on 
St Pautfo Inland (Fig. tt). 

But we muss take leave of a work abounding in in¬ 
terest and in every way worthy of the important 
expedition of which it is the outcome. 
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NOTES 

Once more we are glad ^chronicle the opinion of a prominent 
politician on the value of science in education. The unanimity 
of our public men on this point is gratifying, and is a hopeful 
change from the ignorance of a few years ago. Sir Stafford 
Northcote, on Tuesday, in distributing the prizes to the stndents 
of Exeter School of Science and Art, maintained that the 
teaching of science cannot be begun at loo early an age, as it is 
now recognised that a knowledge of science is indispensable in 
all handicrafts. Whilst acknowledging the great value of central 
agencies in London, yet he thought it desirable that still greater 
encouragement should be given lo the establishment of museums 
and to the promotion of scientific research in the provinces. Of 
course, Sir Stafford 'stated, the great end attained by science 
classes was not so much the knowledge of a particular study as 
the development of the powers of the human mind, and training 
men to apply the utmost reasoning powers to the everyday work 
of life. It was the development of this mental vigour that 
would maintain the supremacy of the English race. 

From the Report of Kew Gardens for 1880 we learn that the 
number of visitors during la*.t year was 723,681, being an in¬ 
crease of 154,547 over the previous (very inclement] year, and 
nearly the same as in 1878. Only a comparatively small pro¬ 
portion of visitors take advantage of the early opening on bank- 
holidays. The scientific lessons given to the young gardeners 
have been well attended and successful. The Reports from 
Indian and Colonial Botanical Gardens are specially favourable 
this year. "A great increase of activity, arising from a variety 
of causes, has characterised almost all these institutions with 
which wo are in regular correspondence, entailing a very great 
extension of the official work transacted at Kew, indepen¬ 
dent of the purely administrative work of the establishment 
itself.” The numerous experiments described in the Report on 
various economical plants, both in our Colonial Gardens and at 
Kew itself, prove the great importance of the work carried on at 
the establishment to the whole empire. The addition of the 
Economico-botanical collection from the Indian Museum was a 
notable event of the year, adding so greatly to the resources of 
the establishment, and entailing much additional work. Other 
important additions were the collections of the late Prof. 
Schimper of Strassburg, and General Munro, C. B. It is to be 
regretted that Government declined to grant a small retaining 
fee for an entomologist, whose services are indispensable to such 
an institution as Kew. Mr. R. McLachlan, F.R.S., has hither¬ 
to acted as consulting entomologist without fee. 

The Marches* Corsi-Salviati has presented to the Royal 
Gardens life-size distemper drawings of the gigantic Aroid dis¬ 
covered by Beccari in West Sumatra, and described by him 
under the name of Amotphophallus Tilanum, The dimensions 
of this plant are probably the most gigantic assumed by any 
herbaceous plant in one season’s growth. The underground 
tuber is 5 feet in circumference. This produces, except when 
dowering, a single leaf whose stem is 10 feet high; above, this 
divides into three branches, each as thick as a man’s thigh, and 
the ultimate segments of the much-divided leaf cover an area of 
45 feet in circumference. The inflorescence is on a correspond¬ 
ing seale. The drawings are for the present bang for exhibition 
in the Wood Museum (No. 3). 

The submarine cable between Dover and Calais was carried 
ont during the month of December, i8ji, just thirty years ago, 
and it was on the 31st that the first message was sent from 
France to England and the traffic opened to the public. The 
first message was banded to Lonis Napoleon, then Prince- 
President of the French Republic. It was simply a congratu¬ 
latory salutation. The second was sent by an English banker 
to his correspondent in Paris, and related to the price of Consols. 


The Paris firm sent in retnrn the C6te de la Bourse. This ex¬ 
change of message*, including conveyance to the several offices, 
did not take more than an hour. Before regular messages were 
sent experimental sparks were tried. The first which came over 
from the French shores fired an English gun which saluted the 
Duke of Wellington when leaving Dover by an express train., It 
was the last time he visited the place in his capacity of Lord 
Warden of the Cinque Port*. 

Much has recently been written on the labours of medical 
women in India, and we find that such work is not without its 
reward also in China. According to the Celestial Empire, in the 
summer of 1879 the wife of Li Hung Chang, the great Viceroy 
of Chihli, was dangerously ill at Tientsin, and foreign medical 
assistance was called in. Chinese etiquette forbade the two 
doctors engaged obtaining sufficient knowledge of the case for 
treatment, and Miss Howard, an American lady with a medical 
diploma, was at once called in. Under her care Lady Li soon 
recovered. The result of this successful treatment of the illus¬ 
trious Chinese lady was the establishment of a large hospital, 
under a foreign physician, the funds for which were provided by 
voluntary contribution from the native literati and gentry. The 
institution has just been opened by the Viceroy himself. When 
the news of Miss Howard’s success reached America a wealthy 
gentleman of Baltimore subscribed funds to build a hospital 
for Chinese women at Tientsin, and the two buildings—one 
erected by Chinese, the other by American philanthropy—now 
stand side by side in that town. Li Hung Chang and his lady have 
both presented commemorative tablets to the hospital. One of 
them runs thus : “ The skilful statesman and the skitfol physician 
are alike in this: that they give their thought to care what is ill. 
In the act of administering government and of dispensing cores, 
what hinders China and other lands from being one family?” 

M. Liston having made a series of very interesting observa¬ 
tions on the temperature of water and on the conditions of 
freezing and thawing of a salted lake, Kupalnoye Ozcro, in the 
province of Orenberg, Dr. Woeikoff contributes to the Arehhvs 
des Sciences Physiques et Naturelles a note, with some remarks 
of his own on these observations which appeared in the eighth 
volume of the Memoirs of the Russian Geographical Society. 
This Lake Kupalnoye has a surface of 473 square metres and a 
depth of I ‘42 metres, and its water contains 16 per cent, of salt, 
its bottom being covered with mud very rich in tulphide of 
hydrogen. The temperatures of the air having been, during the 
month of January, 1879, from - 6**3 to - a8°a Celsius, with 
one interruption, when the thermometer reached for one day 
o*-a; the temperature of the water at the surface was from 
- 3**4 to - I 3 0, o, and at the bottom, from - 3 0, 8 to - I2*'8, 
On December 27, with a temperature of air as low at - 21°, the 
lake was covered with a viscous ice, which soon began, however, 
to thaw when the temperature of the air rose to - 6”, and the tem¬ 
perature of water was a* low as - 7®*8. On January 3 all ice 
had disappeared, but the temperature of the water was still 7**2 
below the freezing point. On January 11, the temperature of 
the air being - 22”, and that of water being - 9*’8 at tbe sur¬ 
face and - 5°-6 at the bottom, the lake began again to be 
covered with viscous ice, and soon froze, the ice having a thick¬ 
ness of 38 millimetres, which thickness reached 153 mm. ten 
days later. But the remainder of the water was still unfrozen, 
notwithstanding that its temperature regularly decreased to - rtf’ 
on January 17, and even - I2»*8 on January 30, It was never 
observed before, M. Woeikoff says, in laboratories that salt 
water was cooled below - 4*, without being frozen, and here we 
have salt water which remains unfrozen at 13* below zero. 
However, former experiments, especially those of M. Zttppritz, 
proved that there is no diffusion of salt before congelation ; it. 
seems that in Lake Kupalnoye there ft snch a diflbslon of salt 
towards the lower strata of water, even before the freezing be- 
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gins; otherwise it would be difficult to explain how colder water 
might remain on the surface, were it not for the greater amount 
of salt in the lower strata. It was always difficult to explain, 
M. Woeiltoff observes, how ice is formed on the surface of 
oceans, the temperature of the maximum of density being lower 
than that of the congelation ; but the question is complicated in 
oceans by many causes, and therefore M. Woeiltoft asked M. 
Liston to make observations on a salt lake: but Lake Kupatnoye 
contains too much salt to be compared with oceanic water, and 
thus it would be desirable to make experiments on this subject on 
large tanks filled with salt water, and exposed during the winter 
in tough climates to the [action of low temperatures and of 
radiation. 

In the last number of the Geneva Archives ties Sciences NatutellfS, 
M. W. Meyer gives an account of the applications of the micro¬ 
telephone in the Observatory of Geneva for the transmission of 
the beats of a clock to observers occupied in different rooms of 
the Observatory. The experiment* have been carried on for 
eighteen months, and although at first there acre many difficul¬ 
ties, satisfactory results have been reached. During last year 
all comparisons of clocks were mide by means of the micro- 
teiephone, with the same accuracy as if they had been made 
directly. The average error of each observation does not exceed 
ot>6 of a second, and the constant error, deduced from fifty-nine 
series of observations, is very small (0 001 of a second). An¬ 
other very interestin' experiment was made in connection with 
the determination of longitudes between Vienna and Geneva, 
which was undertaken by MM. Oppolzer and 1 ’lantamour. By 
a new application of the microphone, M. Meyer caused the beats 
of the Observatory clock to be inscribed automatically on a 
chronograph; and afterwards, by putting this clock into com¬ 
munication with the Vienna Observatory, he made it inscribe its 
beats automatically on both chronographs, at Vienna and at 
Geneva, avoiding thus the auxiliary movement which usually 
establishes the contact in electrical clocks, and may be a cause 
of inaccuracy. MM. Plantamour and Oppolzer, being both at 
the time in Vienna, were able to ascertain the accuracy of this 
new combination, and they afterw ards made use of it for the 
comparison of the Geneva clock with the electrical chronometer. 
A few improvements in the microphone add very much to the 
accuracy of the signals and the ease with which they are trans¬ 
mitted to the chronograph. 

On the sensitive surface of the body small spaces (it is known) 
can be distinguished within which two or more stimuli appear 
as one or simple ; these vary in size and form in different parts. 
The retina must here be included. Now, the rods and cones 
forming the mosaic of the retina were recently counted by Herr 
Salzer, and in the central and most semuive part—the yellow 
spot, where are only cones— he fouud a hundredth of a square 
millimetre to contain 13a to 138 of the.-e. Dr. Du Hois Rey- 
mond has lately tested by experiment the supposition that these 
elements correspond to the “circles of sensibility” for the retina. 
If so, the number of light-points which, on the same extent of 
retinal surface (o'ot sq. mm.) give separate visual impressions, 
should correspond to Saber's number of cones. The manner of 
experiment was this: The observer looked through a tube, 
blackened interiorly towards a perforated* screen which could be 
shifted in the line of a beam of reflected sunlight coming towards 
the eye. The screen had, in a frane, a piece of tinfoil 5 ctm. 
square, perforated regularly with a fine sewing-needle in 4160 
places. This, while looked at, was gradually a ithdrawn in the 
line of eight, A point is reached, at which the light-points tend 
to unite in rhort lines j with further removal the linee are con¬ 
tinuous, as in a grating; and with still further, the distinction of 
lines ie lost. The distances corresponding ,to such effects were 
noted, aud again, in bringing the screen back. The results are 


considered to confirm the view under trial, viz. that the number of 
circles of sensibility in the yellow spot is equal to the number of 
cones. When there were seventy-four light-points (or half the 
number of cones) in 001 sq. mm., they could just be distinguished, 
and beyond 149 the lines disappeared. 

In a recent number of Naturen, Prof, Axel Blytt concludes 
the highly interesting series of papers in which he has at some 
length expounded his theory of the immigrations iuto Norway of 
different floras during early dry and wet periods. On carefully 
examining the oldest Norwegian turf bogs, he finds, as Prof. 
Steer,strup has shown in Denmark, that four distinct turf layers 
may be traced between which there are frequently two, or even 
three, equally distinct deposits, composed of the roots and othtr 
remains of trees. The latter are found in situ, and by the un¬ 
disturbed condition of the turf-beds above and below them they 
afford a condu-ive proof that such severed trunks cannot have 
been cut down by human agency. These separate tree beds the 
author regards as mementoes of long periods of dryness, which 
may have endured for thousands of years, and during which the 
formation of turf was arrested, to Ire resumed again when a wet 
period supervened. Such inteirupted periods of dryness and 
wet he considers to be closely related to the several long inter¬ 
rupted glacial periods, which, according to Geikie, have suc¬ 
ceeded one another. In accordance with Herr Blytt’s view the 
do.se of the first glacial age was followed by a dry period in 
which an Arctic flora appeared in Scandinavia, traces of which, 
as leaves of Dryas octopttala and Salix reticulata, have been 
found in the clay underlying the bogs in Denmark and Southern 
Sweden, in the latter of which the same flora is to be seen inter¬ 
posed between two ancient moraines. The boreal flora, the 
author is of opinion, we may refer to a dry period, charac¬ 
terised by great summer heat; and in the deposits belonging to 
this age we find abundant remains of such deciduous trees as, 
e.g. the hazel and the JYunus avium, which are now of rare occm • 
rence iu Norway, while many other vegetable forms represented 
in these beds have been long extinct. The differences observable 
in the bogs of Denmark and Norway Ilerr Blytt refers to the 
fact that while the former has undergone very little if any altera¬ 
tion of elevation, the latter has risen since the glacial age 6co 
feet above the level of the sea. Iu Norway the formation of the 
turf bod* may be gauged by their varying elevations. Thus in 
South-East Norway, where the old sea-level has been raised to 
a height of 600 feet, the turf is from 20 to 26 feet deep, while 
at low levels, as 30 feet above the strand, the bogs are seldom 
more than from 2 to 4 feet deep. The author believes thtit 
we are justified iu expecting that a more careful working out of 
the theory of the alternation in early times of dry and wet periods 
will help to elucidate many hitherto unexplained geological and 
botanical relations, including the distribution of plants; and he 
considers it proluible that the temperature of the ocean, on which 
climate so largely depends, may similarly be subjected to periodic 
changes dependent on cosmical law’s not less firmly fixed than 
those which control the movements of the planetary worlds. 

Wk have received from the editor of the Natural History 
Journal various forms for the entry of observations on meteoro¬ 
logy and natural history, which are i.-sued to their correspon¬ 
dents indifferent parts of the country, the meteorological forms 
befog returned to Mr, J. E. Clark, 20, Booiharo, York, while 
these referring to itaiural history are communicated to Mr, F. A. 
Lees, Wetherby, Yorkshire. The proposed meteorological ob¬ 
servations are fairly satisfactory as regards the natural pheno¬ 
mena fo connection with which they are made. The mean date 
of flowering of each of the thirty selected wild plants for the 
last three years is given, 0 feature in-the forms well calculated 
to awaken and sustain the interest of the observers. By these 
observations carefully made and recorded from year to year, 
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important data wilt be collected of no little practical and scientific 
value. 

Tint Perthshire Natural History Society has had a most sue- 
cessfel bazaar in aid of its Natural History Museum, for which 
it has now secured in all 3300 1 As they already have a building, 
the Society ought soon to be able to show on excellent local 
museum, and make a fair t, tartan the educational enterprise which 
they have in view. Did "John Stewart's Wines and Spirits,” 
41 B. Smith's Sparkling Burgundy," "PeterMcIntyre’s Buns and 
Shortbread,” Donald Lning’s 2s. Tea of Extraordinary 
Quality," and such like articles, form part of the exhibits at 
the bazaar? We would infer as much from the style in which 
the programme is printed. 

Tax fifth associated toirk of the Literary, Scientific, and Art 
Societies of Liverpool took place on the 2lst inst. at St. 
George’s Hall, under the presidency of the Mayor of Liverpool. 
Of the societies represented, no less than nineteen have dis¬ 
tinctly scientific oLjects, and number 2700 members. In the 
objects exhibited in the Great Hall were many of considerable 
biological and geological interest, especially entomological .speci¬ 
mens from tho neighbourhood of Liverpool, collected by tbc 
Rev. H. H. Higgins, and a set of types of the genus Nassa ) 
arranged and named by Mr. F. P. Marrat, of the Free Museum, 
wbo has done much to elucidate this group of Mollusca. Nume¬ 
rous lectures were given during the soirk; those of scientific 
interest were—“On the Storage and Transmission of Electric 
Faroe,” by Mr. Fletcher, H.M. Inspector of Alkali Works ; 
"On the Meney Tunnel, and its Geological Aspects," by Mr. 
De Ranee, H.M. Geological Survey; 11 On Life at Great Depths 
in the Ocean,” by Prof. Herdman ; “ On the Life-History of 
Shell-Fish," by Dr. Hicks. Prof. Herdman described several 
new forma of life obtained by the Challenger, while Mr. De 
Ranee foretold a probably successful termination to the Mersey 
Tunnel, now one-quarter completed. Nearly 4000 people 
attended the tcirk. 

Wx are glad to see that a Natural History Society has been 
established in North London, under the name of the “North 
Middlesex Natural History Association.” A Society of this 
description was much needed in the neighbourhood, and 
there is, therefore, every prospect of its doing useful work. 
The objects of the Association will be the formation of a 
natural history museum, and a library for reference and 
circulation among members: also the diffusion of natural 
b»tory knowledge by means of lectures, paper?, discussions, 
Ac. It is also proposed to organise field excursions daring the 
summer months. The meetings are held every Tuesday evening 
between the hours of eight and eleven o’clock p.m. The 
Secretary is Charles M. Alien, 2$, Ingleby Road, Grove Road, 
Holloway, N. 

The President of the Royal College of Physicians has 
appointed Dr. George Johnson, F.R.S., to deliver the Harveian 
Oration. 

The balloon which was seen in the neighbourhood of San¬ 
tander in Spain, and which was conjectured to be that in which 
Mr. Powell was carried off, was probably, according to M. W, 
de Fonvielle, a Trench meteorological balloon, sent up by the 
Paris aeronauts equipped to register the phenomena of the 
upper atmosphere, and with a polyglot request that it be for¬ 
warded by the finder to the address given. 

Two earthquake shocks were felt 00 the i&th inst. in Switzer- 
land, at Ben, Vev*y, Lausanne. A few days previously oscilla- 
(ions ware observed in Neachalei, the Valais, and other parts of 
S»ir Borland. 

Tk» l ou g-eont in ued eruption of Mount Tesuviui has within 
ftehnt few days assumed large proportions. Copious streams 


of lava have been flowing in an easterly direction. It is note¬ 
worthy that this Increased activity was preceded by sensible 
seismic agitation of the soil in the neighbouring provinces. 

The new number of the Troettdmgs of the Bristol Naturalists’ 
Society (vol. Hi. part ii., Bristol, Fawn and Son) contains same 
useful papers. We may mention the following:—On the 
breathing of aquatic larvae, by W. J. Fuller; On the preparation 
of a local flora, by J. Walter White; The boulders of the 
Brom«grove district, by Oliver Giles; Catalogue of the Lep 1 - 
doptera of the Bristol district, by A. E. Hudd; Fungi of the 
Bristol district, by Cedric Bucknall; A naturalist’s rambles in 
Guernsey, by Adolph Leipner; Recent investigations on the 
cause of storms, by G. F. Burdcr; papers on Binaural Audition 
and the Phenautograph, by Prof. S. P. Thompson; and the 
flora of the Bristol coal-field, by J. Walter White, Part I. 
Tbalamiflorse, 

A report from the German Fisheries Union states that 
during the season 1880-81 no less than'6,151,036 fish ova were 
artificially batched, and with the young brood various German 
rivers were stocked. Amongst them were 1,792,000 salmon, all 
from the Rhine (with the exception of 18,000 from Pomerania), 
295,coo Californian salmon (imported direct from America), 
183,500 sea trout ( Tru'ta trutta), 6000 Trutla lacustris, 46,000 
Trutta fario, 270,000 Salma salvtlinus, 48,536 American trout, 
152,000 Thymallus vulgaris, 657,000 Gymnothorax muretna, 
1,810,000 Coregonus Wartmanni, 335,000 eels, 151,000 Ameri¬ 
can eels, and 720,000 carp. The results or the Society’s efforts 
become more and more apparent every day in the largely 
augmented receipts of German fisheries generally. 

Oh Wednesday, December ax, diplomas of the Royal Agri' 
cultural College, Cirencester, were granted to four candidate, 
and the sessional certificates and prives distributed. 

On April 10, 1882, the second International Congress for 
Ethnographical Sciences will be opened at Geneva. The 
organisation of the Congress is in the hands of M. G. Beaker at 
L&ncy (Geneva), the delegate of the Swiss Ethnographical Insti¬ 
tute. All who wuh to participate in the Congress must rend 
their names to him or to the delegates of the countries they may 
reside in. The Congress will be divided into seven sections 1— 
(l) Origin snd migrations of peoples ; (2) Ethnology; {3) De¬ 
scriptive ethnography; (4) Theoretical ethnography; (5) Manners 
and customs; (6) Political ethnography; (7) International law. 
Delegates have already been announced from the following 
countries t—France, Belgium, England, Luxemburg, Sweden 
and Norway, Russia, Germany, Rot mania, Greece, Italy, Spain, 
Portugal, Switzerland, Turkey, Egypt, British India, Japan, 
Canada, the United States, Peru, Australia, and the Argentine 
Republic. 

The Transactions of the Eppiug Forest Field Club contain 
some unusually interesting papers. In parts 4 and 5, for 
example, vol. ii., we have, among others, the following papers: 
“Is Vanessa folycklom the prototype of VanessaurtieaV* by 
W, White; “ '1 he Evolution of Fruit,” by Prof. Boulger; 
“ The Developmental Character of the Lame of the Nocture, aa 
Determining the Position of that Group,” by Raphael Meldola; 
“ Infusoria, what are They ! ” by W. Seville Kent; “ Report on 
the Excavation of the Earthwork knows as Ambresbuty Banks, 
Epping Forest, by Gen. Pitt-Riven.’’ Evidently this young 
Society is doing good work. 

The additions to the Eootogltafi Society's Gardena during*the 
-pert week Include a MaHrrouck Monkey f fpmtf&htast cyna- 
suns) from Wart Africa, presented by Mr. C. A. Roee; a 
"Cfcithm Teal S ( Qmr f u fMa tneasU fa) from Chill, presented 
by If. J, M. Corndy; aXiteiWSnw 'European, pro* 
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seated by Mr. G. H. Tod-Heat ley; a Rhesus Monkey 9 [Ma- 
eacus erythraeus) from India, a Greater Snlpbur-cre^ted Cockatoo 
(Cacatua galtrita ) from Australia, deposited; a White-browed 
Amazon ( Chryiotis albifions) from Honduras, a White-headed 
Parrot (Piottus senilis) from Mexico, a Javan Parrakect ( Falaornis 
javanicm) from Java, two Chestnut-breasted Ducks {Anas cat • 
tanea, $ 9) from Australia, a Germain’s Peacock Pheasant A 
Foiypitctton gtrmami) from Cochin China, a Black-throated 
Diver ( Colymbm urettcus), two Oyster-catchers (Hacmatopus 

ostralegus) British, a-Deer<J {Ctrvus bp. inc.) from Fata- 

gonia, purchased; four Undulated Grass Panakeets {Melop- 
sittacus una’ulatus ) bred in the Gardens, 


OUR ASTRONOMICAL COLUMN 


The Satellites of Maes.— The following Greenwich times 
of elongations of these satellites are taken from an ephemeris 
contributed toy Prof. Pritchett to Science of November 26. At 
elongation Dtimos is distant about 52" from the planet’s centre 
and Pholm about ax"; the angle of position, 246°. 5b. 13m. 
are added to the Washington mean time, fur difference of longi¬ 
tude and aberration-time 


h. m. 

Dec. 30, ll 57 W. 
Jan. I, 9 2° & 


h. m. 

Jan. 2, 15 36 E. 
3. 644W. 


Jan. 4, 13 o W. 
b, 10 24 E. 


Photos (W. elungntiori*). 
ll. in. h. m. h. m. 

Dec. 30, 8 16 I Jan. 2, 12 46 I Jan. 5, 9 38 

31, 7 13 3. 11 44 I 6, 8 36 

Jan. 1, 6 10 | 4, 10 41 | 7, 7 33 

Comet 1881 5 (Swift, November x6).— From observations 
between November 22 and December 12, llerr J, Palisa has 
calculated the following orbit of the comet: we express the 
elements in the form usual in the Catalogues :— 


Perihelion passage 1881, November 19-9987 Greenwich M.T. 


Longitude of perihelion . £3 17 57 

„ ascending node . 181 21 41 

Inclination . 35 11 54 

Log. perihelion distance . o'2847o8 

Motion— retrograde. 


M. Eq. 
1881-0. 


There is still a certain resemblance to the orbit of the first 
comet of -1792, discovered by Miss Caroline Ilerschel, as last 
calculated by Mechain, but the differences in the elements would 
not be accounted for by perturbation in the interval, so that it 
is probable the cometBare distinct. Maskelync’s observations in 
1791-92 will be found in his third volume in a form that will 
admit of a new reduction. 


The Comets of Short Period.— No one of the known 
comets of short period is due at perihelion in the year 1882. 
The next to return may probably be that discovered by Tempel 
in July 1873, at the end of the year 1883, and about the same 
time D’Arrest’s comet will be round again. Brorsen’s comet 
follows in the autumn of 1S84. 

Variable Stars,— The following are Greenwich times of 
heliocentric minima of Algol, calculated upon similar data to 
those used for Prof. Winnecke's ephemeris for 1881 t— 

h. m. h. m. h, m. 

January 3, 16 18*9 I January 12, 6 45*5 1 January 29, H 38-9 

5, 13 77 *3» >8 r-i February 1, 8 27 8 

9, 9 56*6 [ 36, 14 50-0 | 

Minima of S Cancri occur on January, 19, at 13b. im,, and 

February 7, at xah. i6m> A maximum of die “crimson star” 
R Lcporis may bo expected about January 19 $ the period from 
the lost fifteen years' observations u close upon 4364 days. 

We may once more draw attention to the star with which 
Eucke's comet was compared by Riimker at Paramatta on June 
19, 1822, and which u certainly variable to a considerable 
extent. Riimker estimated it between the fourth aid fifth mag¬ 
nitude ; Gould says 6'o in the Unmmttria Argentina ; the star 
is firem, in the Durehmnsterung, but has been several times 
noted as low as the eighth magnitude : perhaps systematic ob¬ 


servation may show that the period is not a long one. The 
position of this star for 1882-0 is in R.A. 7h. 23m. 21s., 
N.P.D. 91° 39''8. 


GEOGRAPHICAL NOTES 
Information has been received from Tromsoe which augurs 
well for tiie success of Mr. Leigh Smith’s present voyage. 
Capt. Isaaksen, of the Norwegian whaler Proven, saw the Etta 
on June 30 at Matushin Straits at the edge of the ice, a few 
miles from the coast. On July 2 he again saw the Lira steaming 
southward, and he concludes that Mr. Smith failed to force his 
way along the coast of Nova Zembla. It is supposed that he 
again failed to pass Kara Straits, as he was afterwards seen 
hearing north from Goo&elaud. Capt. Isaaksen says that the 
ice was in about its usual position in June and July, but on 
August 8 it had all gone, he did not know where or now. On 
the 16th of that month there was no ice twenty miles north of 
Nova Zetnlila, hut a heavy sea was running from the north. 
This conclusively shows that the bco was open for a very con¬ 
siderable distance, probably as far as Franz Josef’s Land, which 
Capt. Isaaksen feels certain Mr. Smith has reached, and in 
such circumstances he would not be astonished if tidings came of 
his having reached a point very much nearer the North Pole this 
year. As might have been expected, the Russian Government 
and Mr. Gordon Bennett are doing everything possible to succour 
the people of the crushed Jeannette j we hope they will soon be 
all safe in Western Europe. 

Dr. Stecker, the companion of Dr. G. Rohlfs, writes on 

J une '2! to the editor of Pettrmann's Mittheilungen , from 
Jebra Tabor, on the results of his last journey to Lake Tana. 
He has explored all the lake, visited the mountains on its shores, 
and prepared a detailed map of this basin, which covers a sur¬ 
face of 2980 square kilometres, the level of which is 1942 metres 
above the sea, and which is 30 to metres deep, The map 
will be the more welcome as Dr. Stecker says that all former 
maps of the Gorgora Mountains, situated north of the lake, and 
of its southern shores, are quite wrong. Dr. Stecker is satisfied 
with the reception he received during his journey from the 
native rulers, and especially from the Negus, who promises to 
let him go to Kafla. During his stay at Lake Tan* Dr. Stecker 
made interesting collections of plants, insects, fishes, and mol¬ 
luscs, and he discovered in the Gorgora Mountains unmistakable 
proofs of volcanic activity: eruptive cones, a crater, and a 
mighty lava stream, all probably recent, as in the volcanic 
rocks, lie has found inclosed remains of a mollusc which still 
inhabits the waters of Laka Tana. After the end of the rainy 
season he proposes to explore the negro tribes who live west of 
Lake Tana, and then to travel cither to the mouth of the Juba 
River or to Zanzibar vii Lake Samburn, Mounts Kenin and 
Kilimangaro. 

The expedition led by Lieut. Ilolm, and sent out early in the 
summer by the Copenhagen Commission for the geological and 
geographical investigation of Greenland, has just returned. The 
expedition proceeded to the southernmost part of Greenland ; 
they succeeded in circumnavigating the large islands on the 
southern coast, and ip determining the exact position of Cei>e 
Farewell. The land itself was investigated as far as line drawn 
from the Tasermint Fjord on the west coast, to the Linde nows 
Fjord on the east coast. It contains magnificent alpine scenery 
with enormons gliders, particularly on the western side. The 
low-lying eastern part is covered with a layer of ice and snow, 
which foinis hills and valleys, following the soil underneath; 
here and there mountain peaks rise above the immense winter 
landscape. 

The QesttrrtuMscht Monatsschrift fiir den Orient for November 
contains a paper by von Hellwald on the Gilyaks of Eastern 
Siberia. They inhabit the districts of the Lower Amour, the 
coast.of the Straits of Tartary, and the northern part of Saghalin. 
Estimates of their numbers vnry from 8000 to 3000. Col. 
Wenjukow thinks they forma special branch of the yellow race, 
but not a subdivision of the Tungusic stock. Their language, he 
says, has no resemblance to the Tungusic, and their physiological 
structure betoken a more powerful and energetic' race than the 
neighbouring Magones, Samagry, &c. Ravenstein also dis¬ 
tinguishes the Gilyak tongue, which is rich in monosyllables, from 
the Tungusic, and others distinguish it from the Aino, with 
which it has been sometimes connected. They are said to have 
oblique eyes, prominent cheek-bones, and scanty beards; the 
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hair is dark and thick, the nose flat, and the chin pointed, A 
skull which Barnard Davis succeeded in sending to England was 
found to have a capacity of 1638 cubic centimetres, with hori¬ 
zontal and vertical indices of 77*3 and 78*3 respectively. They 
have the reputation of being a bloodthirsty and inhospitable 
people, but they have now succeeded better than any of the 
neighbouring tribes in drawing closer to the Russians. They 
frequently change their paganism for the Russian Orthodox 
Church. The Japanese, with whom they traded in the southern 
part of Saghalin, have hod no great influence over them. Some¬ 
times they live in houses which are built on piles raised some 
distance above the ground, with a platform, or balcony around, 
on u hich they lay their Wedges, nets, &c. From the roof are sus¬ 
pended hundreds of salmon, put there to be smoked and dried. The 
men past most of the time away from their families, Ashing or 
hunting. They are especially fond of the dolphin, but as they have 
but hod weapons of the chase, they rarely succeed in catching 
this Ash. When they do, however, the occa-ion Is kept as a festival. 
As with most of the aborigines of North-Eastern Asia, they 
reverence the bear as a divinity, but it is nevertheless almost 
invariably slaughtered. Their proceedings at the festival of the 
hear resemble those of the Ainos of Yezo, drunkenness being 
the order of the day. The religion of the Gilyaks is Shamanism 
with all its superstitions. They will allow no one to take a 
spark of Are, even in a tobacco-pipe, from their hut-s, believing 
that ill-luck and misfortune will follow. The bodies of the dead 
are burned, and a small bouse erected above the a<.he?, while a 
favourite hound is slaughtered on the grave. The Gilyaks in 
Sagbalin differ in some respects from those on the mainland. 
Their mode of living differs little from that of the Aino?. 
Marriage is not permitted among members of the same family ; 
wives are purchased, but also captured. The Japanese traveller, 
Mamin Rinso, who thoroughly examined the whole of Saghalin 
and the neighbouring coast about the beginning of this century, 
says that polyandry existed amongst them. They are tbe most 
superstitious of all the Tunguxic tribes in the Amour region, as 
well as the most cruel in their customs. 

The United States war-steamer Palos has been engaged for 
some time past, by order of the American Government, in 
carrying out a series of observations in China and Japan with 
the object of ascertaining the correct latitude and longitude of 
certain important points. The position of Wlodivostock was 
determined by Russian engineers some years Ago, and the 
object of the present expedition is to settle those of the chief 
centres between that place and Madras, e.g. Nagasaki, Amoy, 
Shanghai, Hongkong, and Singapore. The positions of the 
first three have been determined, and it is said do not show any 
great discrepancy with those hitherto accepted. 

The December number of the Geographical Society's Pro 
codings opens with Mr. F. A. A. Simons' paper on the Sierra 
Nevada of Santa Marta and its watershed, accompanied by a 
goid map of tbe region from his own survey. Mr. Delmar 
Morgan contributes a paper on steppe-routes from Karshi to the 
Amu-daria, being an annotated rendering of one by M. Maief 
in the Russian Geographical Society's Isvtstia. In the Geo¬ 
graphical Notes the new Russo-Chinese frontier is described, 
and there is an interesting note on the old map of Djungaria by 
the Swede Renat, recently discovered in the library of Linko* 
ping. M. Wiener’s discovery of the Samirid tributary of the 
Upper Mention is also referred to, and it is stated that he has 
constructed a map of this almost unknown region. Perhaps the 
most interesting item in the whole number is tbe short letter 
from Capt. Gray, of Peterhead, on the recent advance of the 
Polar ice in the Greenland and Spitzbergen Sea, with its accom¬ 
panying ice-chart. A long report on the Venice Congress and 
Exhibition is furnished by Capt. A. W. Baird, R.E., and is the 
only one, so far as we know, which has yet been published. 

The last Bulletin of the Commercial Geographical Society of 
Bordeaux contains some notes on M. Ch. Wiener's extensive 
explorations on the tributaries of the Upper Amazon by a Peru¬ 
vian, Sr. M. Albomoz, and observations by M. Raeckelboom 
on the country, Ac., between Susa and Kalrwan. 


DR. LENZ ON THE SAHARA 

F a paper which Dr. Oscar Lens contributes to the ZtitieAtifl 
of the Berlin Geographies! Society, he gives an authentic 
account of tbe results of bis journey across tbe Sahara, from 
Tanger tp Timbuktu, and thenoe to SenegamUa. The real jour¬ 


ney was begun at Marrakesh, at the northern foot of the Atlas 
Mountains, where Dr. Lenz laid in his stores of provisions and 
changed his name and dress, travelling further under tbe disguise 
of a Turkish military surgeon. He crossed the Atlas and tbe 
Anti-Atlas in a south-western direction. The Atlas consists, 
first, of a series of low hills belonging to the Tertiary ard Cre¬ 
taceous formations, then of a wide plateau of red sandstone, 
probably Triassic, and of the chief range which consists of 
clay-slates with extensive iron ores. The pass of Bihauan is 
1250 metres above the sea-level, and it is surrounded with peaks 
about 4000 metres high, whilst tbe Wad bus Valley at its fort 
is but 150 metres above the sea. The Anti-Atlas consists cf 
Palmozotc strata. On May 5, 1880, Dr. Lenz reached Tenduf, 
a small town founded some thirty years ago, and promising to 
acquire great importance as a station for caravans. The northern 

J art of the Sahara is a plateau 400 metres high, consisting of 
orizontal Devonian strata which contain numerous fossils. On 
May 15 Dr. Lenz crossed the moving sand-dunes of Igidi, a wide 
tract where he observed the interesting phenomenon of musical 
sand, a sound like that of a trumpet being produced by the fric¬ 
tion of the small grains of quartz. But amidst these moving dunes 
it is not uncommon to find some grazing-places for camels as well 
as flocks of gazelles and antelopes, At El Eglab Dr. Lenz 
found granite and porphyry, and was fortunate enough to have 
rain. Thence the character of the desert becomes more varied, 
the route crossing sometimes sandy and sometimes stony tracts 
or sand-dunes, wuh several dry river-beds running east and wrsl 
between them. On May 29 he reached the salt works nf Tau- 
deni, and visited tbe ruins of a very ancient town, where 
numerous stone implements have been found. Here he crossed 
a depression of the desert only 145 to 170 metres high, while 
the remainder of the desert usually reaches as much as 250 to 
300 metres above the iea-level; and he remarks that throughout 
his journey he did not meet with depressions below the sea level. 
The schemes for flooding the Sahara are therefore hopeless and 
misleading. The landscape remained the same until the wide 
Alfa fields, which extend north of Arauan. This little town is 
situated amidst sand-dunes devoid of vegetation, owing to the 
hot southern winds. Four days later Dr. Lenz was in Tim¬ 
buktu, whence he proceeded west to St. Louis. During his 
forty-three days’ travel through the Sahara Dr. Lenz observed 
that the temperature was not excessive; it usually was from 34* 
to 36° Celsius, and only in the Igidi region it reached 4J W . Tbe 
wind blew mostly from north-west, and it was only south of 
Taudeni that the traveller experienced the hot south winds 
ifdrash) of the desert. As to the theory of north-eastern trade- 
winds being the cause of the formation of the desert, Dr. Lenz 
remarks that he never observed such a wind, nor did his men; it 
must be stopped by tbe hilly tracts of the north. Another im¬ 
portant remark of Dr. Lenz is what he makes with respect to the 
frequent description of the Sahara as a sea-bed. Of course it 
was under the sea, but during the Devonian, Cretaceous, and 
Tertiary periods; as to the sand which covers it now, it has 
nothing to do with the sea: it is the product of destruction of 
sandstones by atmospheric agencies. Northern Africa was not 
always a desert, and the causes of its being to now must be 
sought for, not in geological, but in meteorological influences. 


SCIENTIFIC SERIALS 
Journal of Anatomy and Physiology, vol. xvi., part t, Octo¬ 
ber, 1881, contains—Dr. D. J. Cunningham, on the relation of 
nerve->upply 10 muscle-homology.—Dr. Gibson, the action of 
duboLsia on the circulation,—J. F. Knott, the cerebral sinuses 
and their variations.—Dr, G. Barling, primary growth from 
bone, resembling in some of its features scirrhus carcinoma of 
the breast.—Doctors George and F. Elizabeth Hoggan, the 
comparative anatomy of the uterine lymphatics (plates 1 and a), 
—Dr. H. Ashby, transposition of the aorta and pulmonary artery 
in a child of seven months.—Dr. W. Stirling, some points in 
the histology of the newt, snd on the nerves of the lungs of the 
newt (plates 3 and 4).—Dr. Garson, on pelvimetry (plate 5).— 
Prof. Turner, cranial characters of the Admiralty Islanders.— 
Report on physiology, and anatomical notes. 

The American Naturalist for November, 1881, contain*: W. 
K. Hlgley, on the general and microscopical characters of the 
peach tree affected with tbe "yellows/—W. H. Dali, on the 
so-called Chukchi and Namolld people of Eastern Siberia.—W. 
H. Edwards, the length of Ufa in butterflies.—H. D, Mkm 
notes on the migrations of birds.—V, Havard, on SotoL—E, 
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D. Cope and A. S. Packard, jun., on the fauna of Nickajack 
Cave. Many miles were explored, and no end reached. The 
invertebrate fauna of the caves proved very considerable, and 
several new species are described and figured; one of the mos>t 
interesting is the blind crayfish (Orconectes hamulatus, Cope).— 
Kecent Literature, Scientific News, Ac. 

Rrvista Seienti/ieo-Industriaie, No 18, October 15.—Malfatti’s 
fossil Italian insects.—On the rectification of the cycloid, by 
Prof. Dainelli. 

Verhandlungen der k.k. geologischen Reiehsamtalt, No. 14, 
September 30.—Inclosures of foreign stones in crystalline lime* 
stone, by T. Fuchs.—Plcrite-porphyry of Steierdorf, by E. 
Ilussak,—On tentaculites, by O. Novak.—A note on the dilu* 
vium of Masenderan in Persia, by E. TieUe.—Travellers’ 
reports. 

Journal of the Ariatie Society of Bengal , vol. 1 . part 2, No. 3, 
1881 (October 23 ).—Geoffrey NevLH, on new or little-known 
mollusca of the Indo-Malayan fauna (plates 5 to 7).—Dr. O. 
Febtmantel, a sketch of the history of the fossils of the Indian 
Gnndwdna system.—Prof. V. Ball, additional note on the iden¬ 
tification of the ancient diamond mines visited by Tavernier.—J. 
Wood-Mason and Lionel de Niclville, list of diurnal Lepidopiera 
inhabiting the Nicobar Islands. 

Revue des Sciences Naturdles, tome I, firie 3®, No. 1, Sep¬ 
tember, 1881, contains i—P. Gazalis de Fondouce, on Tertiary 
man in Portugal.—Prof. S. Berggren, on the prothallus and on 
the embryo of Arolla (ulate l).—G. M. Viguier, studies on the 
formation of tufas of tne present epoch.—Dr. P. Amans, ana¬ 
tomical and physiological researchei on the larva of /Eschna 
grand is (plate 2).—Account of the Zoological Station at Cette. 

Revue Internationale des Sciences t>iologiques t October, 1881, 
contains:—M. Bochefontalne, on the effects of the obstruction 
of the coronary arteries on the heart’s actiun.—Jules Soury, on 
the modern doctrine of bylozoism (the doctrine which considers 
matter as living).- Prof. Ilonstein, proto ^ la-m considered as 
the basis of animal and vegetable life.—Dr. W. Roberts, on the 
digestive ferments. 

The last number of the Journal of the Russian Chemical and 
Physical Society contains, besides the minutes of proceedings, 
papers by Prof. Menshutkin, on the etherification of polybasic 
acids; on the bromides of vinyle, and on cholic acid, by M. 
Kutcheroff; on the affinities of sulphur with metals, and on the 
means of discovering cadmium in presence of copper, by M. 
Orlovsky ; and on the potential of hydrostatic pressure?, by M. 
Latchinoff. 


SOCIETIES AND ACADEMIES 
London 

Royal Society, December 8.—“On the Coefficients of Con¬ 
traction and Expansion by Heat of the Iodide of Silver Agl; 
the Iodide of Copper Cu,L; and of five Alloys of these 
Iodides,” by G, F, Rodwell, F.R.A.S., F.C.S., Science Master 
in Marlborough College. 

The experiments herein described are a continuation of those 
relating to the anomalous expansion by heat of certain iodides, 
published at intervals during the last five years in the Proceedings 
of the Royal Society. New determinations of the coefficients 
of iodide of silver ture given. Certain physical and chemical 
properties of cuprous iodide are detailed, and its coefficient of 
expansion is determined. Five compounds or alloys were pre¬ 
pared, and their physical characteristics examined. They pos¬ 
sessed the following composition, and percentage of iodide of 
silver t— 



'*1. The specific gra^ty varies hut slightly, vir. from 5730s 


to 5*6950, and is a little above the mean specific gravity of the 
constituents.” 

“ 2. The melting points are in all cases much lower than that of 
either iodide of silver or iodide of copper, for while the former 
is 527* C., and the latter 6ot° C., the highest melting-point of 
any one of the alloys is 514* C., and the lowest 493° C. 

“ 3. Some of the alloyB possess three points of similar density, 
and some two, at different temperatures. They are resinous in 
fracture, and transparent in thin layers. When pulverised they 
furnish brilliantly yellow powder?, unaffected by light. 

" 4. When heated in a current of carbonic anhydride they 
volatilise very slowly, Heated in dry oxygen iodine is freely 
evolved, and oxide of copper appears on ihe surface of the mass. 
When heated in dry hydrogen hydriodic acid is produced, and 
the metal Is reduced. 

“ j, The coefficients of expansion of the alloys below the point 
at which contiaction on heating commences, was found to 
decrease as the percentage of iodide of silver was augmented. 

“6. While the iodide of silver commences its considerable 
contraction at 142” C., the five chlorobromiodides of silver, the 
percentage of iodide of silver in which varies from 26*1692 to 
73*9285, anti the lead-silver iodide alloy, the percentage of 
iodide of silver in which amounts to 33*794, all commenced 
their contraction at 124* C., that is 18* C. lower, although the 
coefficients of expansion of the associated bodies necessarily 
differ. Thus it would appear that 124“ C. is the temperature at 
which iodide of silver commences its passage from the crystalline 
into the amorphous condition when freed from the attraction of 
its 'own molecule 0 , provided no other attraction or influence 
supervene?; while the attraction exerted when it exists un¬ 
alloyed with any other substance, and when its molecules are 
hence much nearer to each other, raises the point at which the 
change commences to 142'’ C. 

“ 7 - When the same result was looked for in the case of the 
copper-silver iodide alloys, it was not found. In fact the pre¬ 
sence of the iodide of copper, instead of promoting the assimila¬ 
tion of molecular motion and lowering the point at which the 
change from the crystalline into ihe plastic condition commences 
was found to considerably raise it; although the coefficient of 
expansion of the iodide of copper is lower than that of either 
chloride or bromide of silver or of the iodide of lead which enter 
into the composition of the other alloys. Thus : 


Percentage of iodide of silver in me Temperature at which contndioa 
copper-eilver iodide alloys. on heating commence*. 

38 2232 284“ C. 

55 " 3°66 333 0 

64*9886 314 0 

71*2225 199' 

881304 153 


Hence while 66*206 per cent, of iodide of lead lowered the point 
of change 18“ C,, the presence of 61*7767 per cent of iodide of 
copper raised it 142 0 C.” 

A general discussion of the results is given and the special 
properties of the alloys described. 


Linnean Society, December 15.—G, Busk, F.R.S., in the 
chair.—Prof. T. S. Cobbold exhibited a large guinea-worm 
{Dracunculm) taken from a pony, and forwarded by Vet, Surg. 
Frederick Smith from Madras, Only one previous instance of 
the occurrence of this parasite in the hone has been mentioned, 
and its authenticity was doubted by Fedschenko and other 
helminthologists.—Mr. G. S. Boulger brought before the meeting 
a set of large papier-mache models of insectivorous plants made 
at Breslau by Herr Brendel under the superintendence of Prof. 
Cohn. Mr. Boulger explained their adaptation for teaching 
purposes, and made special referenre by a diagram to die varirus 
stages and physiological distinctions of theae plants, viz, from 
simple viscidity of surface to the more complex apparatus in 
Dtotuea and Aldrovanda,—Mr, T. Christy called attention to a 
volume of the Annual Report of the Commissioner of Agri¬ 
culture, Washington, U.S. (1879), wherein was embodied much 
valuable information on the insects and parasites destructive to 
crops, Ac.—Prof. Duncan thereafter gave the gist of a paper 
on the morphology of the test of the Temnoplennda*. 
—A paper by Dr. Maxwell Masters followed, dealing with 
a new specie* of cotton (Gossypium JCirkit) from East Tropical 
Africa.. It has an interest historically from bring probably the 
origin of very numerous cultivated varieties. It was obtained 
by’ Sir John Kirk growing wild at Dar Salem. Dr. Marten 
regards it as most nearly allied to G. harhademe, which is most 
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commonly cultivated in tropical Africa; though along the Nile 
valley G. herbaceum is that usually in cultivation. According 
to authorities, cotton was not cultivated in Egypt in ancient 
times, and the fact that the varieties now grown there are for the 
most part forms of G. kerbaceum, suggests the idea that India is 
the source whence Egypt has derived the cotton—a notion con¬ 
firmed by various other considerations. The wild forut of G. 
kerbaceum, Dr, Masters has previously shown, is probably G. 
Stockist, Masters, a native of Scinde.—A note on Abies Patterns, 
Jeffrey, MS. 1851, by Prof. W. R. McNab, was then read. The 
author mentions that the trees known as A. Hooker iana and A, 
Pattonii have been a source of confusion to botanists and horti¬ 
culturists. Andrew Murray, in 1855, in describing a New North 
American pine, mixed up the leaf of A. Pattonii, Half., from 
Mount Baker, with the cone of A. llookeriana from Scot-; Moun¬ 
tain, Oregon, originally collected by Mr. John Jeffrey, Dr. 
McNab, in unravelling the error, proposes that as Jeffreys, No. 
430, from the Cascade Mountains, named by Balfour A. Pattonii, 
in the Oregon Circular, was unpubli-hed, it should now be re¬ 
ferred to Tonga llookeriana , and the Mount Baker tree he re¬ 
garded as T, Pattoniana. —There followed a paper by Dr. G. 

E. Dobson, on the digastric muscle, its modifications and func¬ 
tions ; and thereafter the eleventh part of the Mol’usca of the 
Challenger Expedition, by the Rev. R. Boog Watson, was read 
in abstract.—Messrs. W. H. Coffin, K. Milner, and S. 11 . 
Parkes were balloted for and elected Fellows of the Society. 

Mlncralogical Society, December 14.—W. H. Ifudieston, 

F. G.S., President, in the chair,—Messrs. H. Baker, F.C.S., 
and R. Fleming, were elected Members.—The following paper 
was readOn some minerals from the sadalite syenite of 
Julianshaal District, South Greenland, by Johann I .orengen ; 
communicated by Prof. Johnslrup.—Mr. Baring Gould and Mr. 
Porter Rhodes, who were present as visitors, gave an account of 
the diamond mine of Kimberley, South Africa, illustrated hy 
photographs of the workings and by numerous specimens, which 
gave rise to an interesting conversation. 

Paris 

Academy of Sciences, December 19.—M. Warts in the 
chair.—The following papers were read Proofs of the recent 
formation of the Mediterranean, by M. Blanchard. In the 
nature and relations of nlant species in places more or less apart 
he seeks evidence regarding changes that have occurred in the 
configuration of the land. Were the banks of the Mediterranean 
brought together one might pais from Europe into Africa or into 
Asia without any trait of nature making one aware of it. Now 
as very moderate obstacles prevent a dissemination of many 
plants and animals, the Mediterranean would be absolutely un- 
crossable by most living species. It is inferred that the sea has 
been formed in the present age of the earth, when the animals 
and plants on the coasts were nnder the same conditions as now. 
The recent study of the marine fauna, proving that there are few 
species in the depth*, and those present are probably from the 
Atlantic, is thought confirmative. M. Milne Edwards con- 
tidered the uniformity of natural productions explained rather 
by the recent existence of two isthmuses between the northern 
and southern banks of an older sea, one between Sicily and 
Tunis, the other between Spain and Morocco. The Mediter¬ 
ranean has probably not been in communication with the Indian 
Ocean since the Miocene epoch. M. Daubree also declined, on 
geological grounds, to accept M. Blanchard’s conclusion.—Ob¬ 
servations on the decomposition of metallic formiates in presence 
‘of water, by M. Berthelot—On the principle of surfaces of 
separation, by the same.—M. de Lcsseps presented maps and plans 
of the project of a railway between the Niger and theSoudan, by 
the Fanta'Djallon. The Fonta-Djallon presents a central plateau 
350 km. from the coast and 1000 m. in altitude; five parallel val¬ 
leys run from it to the coast. The (man of Timbo (in that region) 
is friendly.— Researches on the fundamental laws of electro¬ 
dynamics, by M. Le Cocdier. This mathematical memoir was 
deposited as a sealed packet in September,—On a means of 
preventing the development of phylloxera by turfing the ground 
in the interval* of the vine-stocks, by M. Bidauid. This proposal 
is based on the facts that hatting of the ground is very favour¬ 
able to hatching of the apterous, and stiU more of the winged 
phylloxera, and that according to MM. Becqoerel, bare ground 
requires in summer a much higher temperature than turfed 
ground. — Ephemerides of the planet (a 17) Indore (continued), 
by M. Callandreou.—On the introduction of logarithms in 


criterium*, which 'determi’.e an upper limit of the number of 
roots of an equation which are comprised between, two given 
numbers, by M. Laguerre.—On a differential equation or the 
form f[ti j? °> hy M. Fuchs,—On functions irreducible 

according to a prime modulus, by M. Pellet.—Theorem of 
arithmetic, by M. Weil.—Amplitude of diurnal oscillation of 
the magnetic declination obtained at the Observatory of the 
Charles Albert Royal College, at Moncalicri, in the years 1879 
and 1880, by M. Denxn. In agreement with previous data 
(1871-7S) the minimum occurs in the winter months, and the 
maximum in summer. The values for the summer months are 
very variable. The mean annual values for the two years are 
both superior to that for 1878, which, indeed, is the smallest in 
the period 1870-1881 ; the minimum seems to have been passed 
then, or rather between 1877 and 1878.—On the method of M. 
Lippmann for determination of the ohm, by M. Briilouin.— 
History of the process employed for direct coppering of cast 
iron, by M. Weil. Ife maintains his rights and priority in 
the invention. His patents date from 1863.—On the diffusion of 
solids in solids, by M. Colson. When, e.g. in a reducing 
atmosphere, an iron plate is heated in lampblack, not only 
does carbon pass into the iron, changing it successively into steel 
and cast iron, but notable quantities of iron are diffused in the 
carbon. This will occur at n temperature below red. At a low 
temperature the iron is more easily diffused in the carbon ; at a 
high, the reverse is the case. Nothing of the kind occurs with 
platinum. For two solids to diffuse into each other, there must 
be affinity, or more generally, they must react on each other. 
M. Colson illustrates this, and he describes an experiment esta¬ 
blishing the law of the diffusion.—On the temperature of com¬ 
bustion, and on tile dissociation of carbonic acid and of aqueous 
vapour, by MM. Mallard and Le Chatelier.—On chromocyanide 
of potassium, by M. Moissan.—On the decomposition of metal¬ 
lic formiates in presence of water; production of some crystal¬ 
line mineral species, by M. Riban.—On a new sub-class of 
Infusoria, by Mr. Geddea. This relates to curious, small, 
curved, pear-shaped celts found in the mesoderm of the PJanarian 
Canvoluta ; they have a large central vacuole^ and in the wall of 
this a row of fibriiloe, which, when the ceil is in water, are in 
rapid rhythmic contraction, altering its shape. When In the 
animal's body, the cell shows but slight contraction. The author 
thinks these cells parasitic infusoria, and proposes for them the 
rmat Puhatella eonvoluta; a fourth sub-class, Pulsatorians, being 
here represented.—On a new type of Turhellaria, by M. Silli- 
man. This was got at Roscoff; it is parasitic on a green parasitic 
nematoid It is intermediate between Turbellaria and Tretna- 
to da, and the author proposes to call it Syndesmis. The genital 
organs are the most remarkable character.—On the live fishes, 
crabs, and molluscs ejected by the Artesian wells of the Oued 
Rir (Sahara of the province of Constantine), by M. Rolland. 
These animals are only for a time under ground in passing from 
one " bahr " or pond to another.- -On the age of the carboni¬ 
ferous limestone of the Central Oural, by M. Grand Eury.— 
Two posthumous memoirs of M. Delesae were presented: one 
on the influence of soil on the composition of the ashes of plants, 
the other on the waters of Savoy, 
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ON THE GEOLOGICAL IMPORTANCE OF THE 
TIDES 

I T has naturally been a source of much satisfaction to 
me that a man as able and eloquent as the Astro* 
nomer-Royal for Ireland should have come forward as an 
exponent of the theory which I have advanced concerning 
the part played by tides in the history of the earth and 
the other planets. I cannot but feel therefore that it may 
seem ungracious on my part to appear as a critic, and to 
ask Mr. Ball to reconsider some of the deductions which 
he has made in his Birmingham lecture (see Nature, 
vol. xxv. pp. 79, 103). I refer to the geological aspects of 
the theory. The interest of the subject will, I feel sure, 
prove a sufficient excuse for my being thus critical. 

There is I believe a growing feeling amongst geologists 
that the extreme uniformitarian view as to geological 
action requires modification. We find on the one hand 
the physicist demanding of the geologist that he should 
hurry on the rate of action, and on the other hand the 
geologist telling the physicist to moderate his demands, 
A theory, therefore, which receives much support from 
purely astronomical considerations concerning the ob¬ 
served configurations of planets and satellites, and which 
enables geologists to perceive how the rate of geological 
action may have been more rapid in the past, is valuable 
as a means of reconciliation between two apparently 
opposed branches of science. All this has been admir¬ 
ably insisted on by Mr. Ball, but I think that in the 
revulsion from uniformitarianism he has passed consider¬ 
ably too far into the ranks of the opposite school. 

Accepting the truth of the tidal mode of evolution of the 
earth and moon, the question at issue is as to what 
portion of the series of changes, since the birth of the 
moon, falls within the region of geological history. 

In my own paper in discussing this point, I said : 
“There are other consequences of interest to geologists 
which flow from the present hypothesis. As we look at 
the whole series of changes from the remote past, the 
ellipticity of figure of the earth must have been continually 
diminishing, and thus the Polar regions must have been 
ever rising and the equatorial ones falling; but, as the 
ocean always followed these changes, they might quite well 
have left no geological traces. 

“The tides must have been very much more frequent and 
larger, and accordingly the rate of oceanic denudation 
much accelerated. 

u The more rapid alternation of day and night would 
probably lead to more sudden and violent storms, and the 
Increased rotation of the earth would augment the 
violence of the trade winds, which In their turn would 
affect oceanic currents. Thus thqre would result an 
acceptation of geological action.” 1 

At the time when I wrote this I contemplated the possi¬ 
bility of the tides having been, in the earliest geological 
times, 8 perhaps twice or thrice as high as at present, and 
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I now feel inclined to consider this estimate rather as 
excessive than deficient. But Mr. Ball speaks of tides 
of over 600 feet as having perhaps occurred within geo¬ 
logical times, and I would now ask him to reconsider the 
probability of this view. 

The older geologists attributed the larger part of denu¬ 
dation to the action of the sea, but according to the 
modern, and undoubtedly the more correct opinion, the 
denuding action of air and rain, with the aid of rivers 
and their countless affluents, is of far greater importance. 
Mr. Ball does not allude to the probable increase of rain¬ 
fall, but it would, I conceive, be quite as important as 
the direct tidal action. 

If the ordinarily received theory of the trade and anti¬ 
trade winds be correct, it follows that in similar planets, 
at equal distances from the sun and with the same depth 
of atmosphere, the velocity of the wind should vary as 
the linear velocity of a point at the planet’s equator. The 
planet Jupiter rotates 2*4 times as fast as the earth, and 
has a radius io£ times as great; hence if it were not for 
the greater distance from the sun the trades should blow 
with 25 times the violence which we observe on the earth. 
But solar radiation at Jupiter is about JV that at the 
earth, licncc if Jupiter had an atmosphere of the same 
depth as that of the earth, the trade-winds might blow 
with about the same violence. If however there be a 
much deeper atmosphere on that planet, then the amount 
of solar heat absorbed might be much greater, a nd the 
violence of the winds increased. The bands on Jupiter, 
which are due to the trades and anti-trades, thus afford 
some evidence that the atmosphere of Jupiter is very 
deep. It seems, however, quite possible that the violence 
of the Jovian trades is due partially, or to a great extent, 
to the heat of the Jovian nucleus 

But now let us return to the case of the earth. The 
table of numerical values which I have computed (Op. tit. 
p. 494) shows that, when the lunar distance was ten earth’s 
radii (which gives Mr. Ball’s tide of 648 feet), the earth 
must have been rotating in about seven hours. Ac cord- 
ingly it is probable that the trades and anti-trades blew 
with about 3J their present velocity. This violence of 
the general atmospheric circulation to and from the 
equator, coupled with the rapid alternations of day and 
night, would undoubtedly give rise to vortical storms of 
prodigious violence. 

Now if this state of things existed in geological history 
we should expect to find the earlier sedimentary rocks of 
much coarser grain than the modern ones; but I am not 
aware that this is the case. Again to withstand such 
blasts, the earliest trees should have trunks of enormous 
thickness, and their leaves must have been very tough, 
or they would have been torn to shreds. There see ms to 
be no reason to suppose that the trees of the carboni¬ 
ferous period present marked peculiarities in these 
respects. 

It is on these grounds that I venture to dissent from 
Mr, Ball in the geological interpretation to be placed on 
the tidal theory, and I think we must put these violent 
phenomena in pregeological periods. 

The dispute is, however, only as to the amount of in¬ 
fluence, and I cannot learn that geologists are in a posi¬ 
tion to affirm that in early periods the storms were not 
say twice as frequent, and the tides twice as high. The 

L 
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acceptation of the view, that they were so, would go far 
to reconcile the discrepant opinions of the geologists and 
physicists. 

There is, as I learn, some slight geological reason for 
supposing the tides to have been higher in early times, 
although this interpretation does not seem to have been 
hitherto attributed to the fact to which 1 allude. It 
appears that in the oldest formations there are beds many 
feet in thickness covered with ripple marks. The preserva¬ 
tion of ripples is due to a fortuitous concurrence of causes, 
and it therefore cannot be asserted positively that if 
many ripples are preserved the number of ripples formed 
was great. Such a deduction possesses, however, a con¬ 
siderable degree of probability, and one of the conditions 
for the formation of many ripples is a great ebb and flow 
of the tides. 

Lyell's interesting observations on the sands in the Bay 
of Fundy (“Travels in North America,” vol. ii. p. 166), 
where the tide rises through about seventy feet, seem to 
show that the preservation of superficial marks on sand 
occurs principally at neap tides, when large areas of sand 
are exposed for a long time to the sun, after having been 
covered with water at the spring tide. Now when the 
tides were twice as high as at present, there must have 
been 19 or 20 of our present days in the month instead 
of 27$ as at present, and there would be about 38 neap 
tides in the year instead of about 26. 

Since writing the above I have seen Mr. Hull's paper 
on this subject in Nature (vol. xxv. p. 177). The evi¬ 
dence which he adduces is of much interest, and if geo¬ 
logists should generally come to recognise the necessity of 
a powerful denuding agency in order to explain the earlier 
geological phenomena, such an opinion will stand in direct 
confirmation of the theory which I have advanced. Not¬ 
withstanding what Mr. Hull says, I am still inclined to 
adhere more to the moderate views maintained above, 
rather than to admit the extended application of the tidal 
theory to geology for which Mr. Balt contends. I con¬ 
ceive that a very great acceleration of geological action 
would result from tides of even one-hundredth of the 
height portrayed by Mr. Ball, when such tides are 
accompanied by an intensification of meteorological 
action. 

If Mr. Hull had read my papers, he would have seen 
that a necessary concomitant of these changes has been 
a secular diminution of the ellipticity of the earth’s 
figure. For example, when the tides were 600 feet in 
height, the ellipticity must have been about twelve times 
as great as at present. Now Sir William Thomson will 
not allow that there can have been any great change in 
the ellipticity of the earth's figure since the consoli¬ 
dation of the earth (Thomson and Tait’s “ Nat. Phil” 
§830). 

If this opinion is correct, extended geological action, as 
resulting from the present series of causes, is absolutely 
excluded. For myself I am not at present able to see 
the force of his argument, for various reasons on which 
it is useless to enter here. But it must be admitted that 
in any contest between him and me the chances of 
correctness are enormously on his side. 

In conclusion I wish to add that in my first paper I 
probably attributed too much of the ehaiiges in the con¬ 
figuration of the earth and moon to the effect of bodily 


tidal deformation of the earth's mass. The evidence is 
strong that such tides are now but small, or even scarcely 
sensible in amount, and accordingly in all probability the 
later part of the changes must be attributed almost en¬ 
tirely to the effects of oceanic tidal friction, whilst in the 
earlier part the tides of the solid or semi-solid matter 
constituting the planet were the more important. It is 
remarkable that this view enables us to give a satisfactory 
account of the inclination of the lunar orbit to the ecliptic, 
as is shown in a later paper. 1 

G. H. Darwin 


EXNER ON CEREBRAL LOCALISATION 
Untcrsuchungen fiber die Localisation der Functionen in 
der Grosshimrinde des Memchcn. .Von Prof. Sigmund 
Exner. (Wien, 1881.) 

HIS work is an attempt to determine the functions of 
different parts of the cerebral hemispheres by an 
examination of the facts of disease alone, independently 
of physiological experiment. The difficulties which have 
to be encountered in the solution of the problem by this 
method are great, and the sources of fallacy numerous. 
The facts, collected as they must be from the most 
diverse sources, are not all of the same value, and errors 
of observation on the score of inaoeuracy or incomplete¬ 
ness have to be taken into account and allowed for. The 
experiments of disease are as a rule rude, and the condi¬ 
tions highly complex. Certain parts of the brain are more 
liable to disease than others, and one hemisphere more 
than the other. Besides the lesion actually discovered 
after death, there may be others not discovered or not 
discoverable by our present methods, either coincident 
merely or indirectly connected with the visible lesion; for 
morbid anatomy and morbid physiology are by no means 
coextensive. Exactly symmetrical bilateral lesions are 
extremely rare in disease, and yet such facts are abso¬ 
lutely necessary for the decision of many important 
questions. 

These and many other circumstances render the deter¬ 
mination of the functions of the brain from the data of 
disease alone extremely uncertain, if not impossible. 
Until the discovery of new experimental methods a few 
years ago cerebral pathology, except in one or two par¬ 
ticulars, chiefly speculative or purely empirical, was 
practically in a state of chaos. It is only since the 
introduction of the new doctrines founded on experi¬ 
mental research that the frets of cerebral disease have 
begun to be investigated and recorded with any approach 
to scientific accuracy, and order has begun to show itself 
where formerly all seemed confusion. 

Prof. Exner is of opinion that his predecessors have 
examined the facts of cerebral disease merely with a view 
of confirming preconceived theories, and have not exer- 
cised sufficient discrimination in the selection of the cases. 
they adduce in favour of the propositions they maintain. 
In this respect particularly he claims superiority over aU 
who have treated the subject before him. 

Out of several thousand cases of cerebral disease on 
record, he has been able to find only 168 instances of 

1 “On the Secular Changes in the Element* of the 0 Alt of a Satellite. 

&c.,” {Phil, Trans,, pan il, xWe, p> 73A 
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lesion of the cortex capable of being mode the basis of 
reliable inductions. 

He has represented together on a series of figures of 
different aspects of the cerebral hemispheres the position 
and extent of the lesion recorded in each case; and he has 
carefully tabulated the symptoms observed, whether posi¬ 
tive or negative. In determining the functions of the 
parts he follows three methods mutually complementary. 
First, the method of negative instances ;—all the lesions 
being taken together in which a certain function was not 
affected. Secondly, the percentage method;—the pro¬ 
portion of cases being indicated in which a certain region 
was diseased, and the relative frequency of the symptom 
in question. Thirdly, the method of positive instances, 
i.e. all the cases of disease in which a particular affection 
was observeda method used mainly as an adjunct to 
the other methods, and not of itself of great force. By 
these methods he arrives at the determination of certain 
areas or centres which he terms absolute, lesion of which 
always causes the same symptom. He defines more or 
less vaguely absolute centres for the upper and lower 
limbs more especially. In addition to the absolute areas 
he defines a number of relative areas, or centres, for 
other movements, and different forms of sensibility ; the 
relative areas being those in which lesion does not always, 
but only frequently , cause affection of the function with 
which they are supposed to be in relation. 

The elaborate and carefully prepared figures which 
accompany the work indicate clearly the areas of latent 
lesions, as well as the position and extent of the absolute 
and relative areas which the author describes. 

Apart altogether from Prof. Exner’s deductions, one 
thing clearly brought out by the facts is the comparative 
impotence of the fortuitous experiments of disease as 
regards the determination with any degree of accuracy 
of the exact position and limits of any centre whatever. 
Prof. Exner has a deservedly high reputation as a physi¬ 
ologist, but the manner in which he has handled the 
facts of disease as set forth in this work is not one on 
which he can be congratulated. 

In his selection of instances he has excluded, without 
assigning valid reasons, many cases of the utmost im¬ 
portance ; and he has included, as instances of localised 
cortical disease, a large number of cerebral tumours, which 
by the general consent of pathologists, are excluded, 
owing to the indirect effect which tumours exert on other 
parts—effects which can never be estimated with any 
degree of certainty. In his meagre “ sammlung” of 168 
instances he has included over thirty cases of tumour, 
thereby introducing such a large percentage error as to 
vitiate the whole of his deductions however accurately 
they may be drawn from his premises. Causal relation¬ 
ship is too readily assumed when none is proved. Mere 
frequency of occurrence, on which alone he founds his 
peculiar notion of relative centres, by no means justifies 
the assumption of causal connection! * These so-called 
relative areas are seen to be capable of destruction with¬ 
out discoverable symptoms, and the same region seems to 
play many parts, being indifferently a centre for the leg, 
or tire arm, or the face, speech, sight, and so forth. Our 
author's arguments in favour of his relative centres are in 
reality not more cogent than would be the Inference that 
because injuries of the foot are frequently associated with 


disturbance of the circulation, therefore the foot is a 
relative centre of the circulation, whatever that may 
mean. If Prof. Exner’s localisation of relative centres 
had any foundation in fact, it would be nothing short of 
a reductio ad absurdum of the whole doctrine of localisa¬ 
tion. It is a marvel how a believer in localisation, as 
Prof. Exner declares himself, can see no incongruity or 
inconsistency in admitting that the absolute centre for 
the leg may also be a relative centre of vision. A con¬ 
sistent advocate of localisation might as well admit that 
the leg may frequently, relatively, or in some way or 
other be used as an organ of vision. 

Among other strange things in this book is the kind of 
evidence on which our author seeks to establish differ¬ 
ences between the hemispheres as to the extent and 
relation of the sensory and motor centres. In one of his 
figures of the left hemisphere there is an area in the 
occipital lobe so coloured as to indicate the position of 
an absolute centre for the arm, meaning that lesion of 
this area causes paralysis of the arm in 100 per cent of the 
cases. On referring to the evidence we find that the 100 
per cent, means only one case, a case, moreover, in which 
there was profound impairment of all the cerebral func¬ 
tions, and extensive lesion elsewhere of the left hemi¬ 
sphere, invading also what is generally recognised as the 
motor area proper. It is true that in his remarks on this 
case our author doubts its conclusiveness as regards the 
arm centre; but inasmuch as his instances give him a 
case of lesion of the same region in the right hemisphere 
without any symptoms whatever, he considers it beyond 
all doubt that this area has a more intimate relation with 
the upper extremity in the left hemisphere than in the 
right. It would be difficult to believe that this was 
written seriously, were it not that a similar style of 
reasoning is so prevalent throughout the book. Though 
Prof. Exner advocates the localisation of function in the 
cerebral hemispheres, the support he gives it is of the 
most equivocal description. David Ferrikr 


THE ROD IN INDIA 

The Rod in India. Being Hints how to obtain Sport, 
with Remarks on the Natural History of Fish, their 
Culture and Value, and Illustrations of Fish and Tackle. 
By H. S. Thomas, F.L.S., of the Madras Civil Service. 
Second Edition. (London: Hamilton, Adams, and 
Co., 1881.) 

HIS is a very much enlarged edition of a very excel¬ 
lent and pleasant book, the first edition of which 
appeared not quite eight years ago. The author asserts 
that there is as good fishing, in the angler's sense, of course, 
of this word, to be had in India as in England; and to 
prove it we have this goodly royal octavo volume, of over 
400 pages and 25 plates. Now, though the fishing is 
good, it soon becomes apparent that it is something quite 
peculiar j for though our author himself knew thoroughly 
well how to “circumvent" a trout in England, and had 
often done successful battle with the lordly salmon In 
more northern climes, yet at first he could make nothing 
of the Mahsetr in India, and lost a frightful lot of time in 
learning the manners and the customs of this Oriental 
gentleman. The reader of this vdhane should not cer- 
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tainly be in such a plight, for he will find in it the minutest 
instructions for his guidance, and there seems not a trait 
in the character of this and the other freshwater fishes 
to be ordinarily met with in India that has not been 
scanned and studied by its author with the intent of 
beguiling these fishes to their own destruction. 

Of the fish to be caught in Indian waters the best is 
the Mahseer {Barbus tor). It is the best from the sports¬ 
man's point of view, as it gives him most to do; for who 
that is a sportsman cares to haul up a dead pike on a 
night-line 1 and who that is a sportsman but must care 
for a fish that can attack as follows ?— 

“ The Mahseer has a greater means than our salmon of 
putting on steam, and has the habit of always putting it 
on at once, energetically and unsparingly. His first rush 
is a mighty one, no doubt; that once made, his strength 
is, in comparison with the northern fish, comparatively 
soon exhausted. Other rushes he will make, but his first 
is the dangerous one; then it is that the final issue of the 
campaign is practically decided. Be one loo many for 
him then, and you may be grimly satisfied that all else he 
can do will not avail him; you may count on making him 
your own. Then it is that you must wait upon him dili¬ 
gently. If you have not got all free, the connection between 
you and your new friend will be severed within a moment 
of your making each other’s acquaintance. If you should 
have carelessly allowed the line to have got a turn around 
the tip of your rod, or have let any slack near the hand 
become kinked ever so little, or twisted over the butt or 
hitched in the reel or a button, then it is that not one 
moment's law is given you for the readjustment of such 
little matters. There is one violent tug, and an immediate 
smash: 

" 4 The waters wild go o'er your child. 

And you are left lamenting.’ 

Reader, it takes an eye and a hand, and tact and readiness 
of mind, as well as a rod and a line and a fly, to catch a 
salmon; but it takes all these, and something more, to 
catch a Mahseer.” 

Although it is well known that a fisherman does not 
catch his fish for the pleasure of eating them—this being 
quite a secondary matter—still it is fair towards the 
Mahseer to mention that when in good condition they are 
excellent, so rich that one needs no condiment with them, 
so well flavoured as in this respect to occupy a rank 
between a salmon and a trout. The best size for flavour 
is between six and seven pounds; but they are good eating 
when from two to ten pounds in weight; under the former 
size they are too bony, over the latter too oily. 

The chapter on the natural history of this fish is one of 
the most interesting in the volume, and it is scarcely 
necessary to add that there are minute details of how to 
u circumvent ” him, of how to spin for him, and of how 
to tempt him with a fly, and of how, when, and where to 
fish for him. When we add that over one quarter of the 
-volume is taken up with this fish, it will be evident at once 
that he ranks as a lord among the freshwater fishes of 
India; but we have full details also of the Carnatic Carp 
<Barbus cama/icus), a nearly allied species to the Mahseer, 
running to twenty-five pounds in weight, taking a fly, 
having a fancy for a No. 5 or 6 Limerick, and giving 
good sport. 

There are alsoexceUent chapters on many much smaller 
fishes than thes^fishes for light rods, and giving very 
enjoyable sport; several, like the Black Spot, being 
dwellers in ponds. 


Some information is also given as to the attempts made 
to stock ponds in India, and there is a very full list given 
of fishing localities. The lithographs which accompany 
the volume are very good, and several of them are 
coloured. To the sportsmen of India this work will be 
quite indispensable and quite a boon, and further, to all 
interested in the resources of Jan Empire presided over 
by our Queen, the volume will afford an insight into the 
importance of its freshwater fishes that they will find, we 
believe, nowhere else. 


OUR BOOK SHELF 

Book of the Black Bass: compiling its Complete Scien¬ 
tific and Life History; together with a Practical 
Treatise on Angling and Fly-Fishing , and a Full 
Description of Tools, Tackle , and Implements. By 
James A. Henshall, M.D. Illustrated. (Cincinnati: 
Robert Clarke and Co., 1881.) 

The author in this volume endeavours, and we think 
succeeds, in giving to the Black Bass its proper place 
among the freshwater game fishes of North America; and 
undoubtedly the reader will find himself taking an interest 
in this fish as he reads this enthusiastic account about it. 
No doubt the first and second chapters will be most 
tedious reading, and yet they are full of interest as show¬ 
ing how tangled may become the scientific nomenclature 
even of a well-known fish. As the sum and substance 
of these chapters we find the two species of the genus 
Micropterus, standing, the one as M. dolomieu, and the 
other as M. salmoides , and it is of these two respectively 
—the small-mouthed Black Bass and the large-mouthed 
Black Bass—that the author writes. Both species are 
very active, muscular, and voracious, with bard and 
tough mouths, are very bold in biting, and when hooked 
exhibit gameness and endurance second to no other fish. 
Both give off the characteristic musky odour when 
caught. They generally inhabit the same waters. These 
Black Bass arc wholly unknown in the Old World, except 
where quite recently introduced. Their original habitat 
is remarkable for its extent, for with the exception of the 
New England States and the Atlantic seaboard of the 
Middle States, it comprises the whole of the United 
States cast of the Rocky Mountains, Ontario, and, last, 
Mexico. Of late years this distribution has been greatly 
extended. These fish are very prolific, and rapid growers 
where food is plentiful. In northern waters six to eight 
pounds is about the limit of their weight, but in Florida 
they are sometimes met with up to twelve and fourteen 
pounds. They have been several times imported into 
England, and we believe that those brought over in 1879 
at the expense of the Marquis of Exeter have succeeded 
well The fisheiman who reads the latter portion of this 
volume will find many pleasant anecdotes and stories in 
connection with the gentle art, and should he happen to 
frequent those waters where the Black Bass are to be 
found, he will get many a precious wrinkle which he 
might have otherwise not known. The author's parting 
injunction is, "Always kill your fish as soon as taken 
from the water, and ever be satisfied with a moderate 
creel. By so doing your angling days will be happy and 
your Bleep undisturbed, and you and I and the nsh we 
may eaten can say— 

“ 'The lines are fallen to us in pleasant place*.' M 

An Introduction to Determinants , with numerous -Ex¬ 
amples, By William Thomson, M.A.,B.Sc. (Edin¬ 
burgh: Jas. Thin, 188a.) 

This text-book Is very accurately described hy its title. 
It belongs to a class of which many examples have 
appeared on the continent for use in the secondary 
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schools, and of which the object is to give the more 
common properties of determinants, illustrate the said 
properties copiously with examples of the second, third, 
ana fourth orders, and give additional examples of the 
same kind for practice The object is here on the whole 
w cll attained, there being more examples for the pupil 
than is usual lor a “beginner’s text book,” however, 
it is unquestionably long drawn out and expensive A 
book {eg D&lp's, Birtrs, &c) with very much more 
matter and, to say the least, as good in quality would be 
got m Germany for two shillings, and this costs five 
The object of the author “to render an interesting and 
beautiful branch of mathematical analysis more accessible 
to junior students ” is thus somewhat frustrated at the 
outset 


LETTERS TO THE EDITOR 
[Tht Editor dots net hold himself responsible for opinions expressed 
by kts correspondents Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts 
No notice is taken of anonymous communications 
{The Editor urgently requests correspondents to keep their letters 
as short as possible The pressure on his space is so great 
that it is impossible otheru tse to ensure the appiarancc even 
of communications containing interesting and nivel facts ] 


A Glimpse through the Corridors of Tune 
Th* eloquent and exceedingly interesting lecture by Prof 
Ball, F R S , under the above title, reported in your journal, has 
brought to my mind a shi rt, far too much forgotten paper by 
Immanuel Kant With your permi ion I will give a few 
extracts from this paper, which cannot but be interesting to many 
of your readers Kant Occame subsequently very celebrated in 
a sphere 1 f human knowledge usually considered far removed 
from natural science, m can equencc of which his papers relating 
to this science are now almost univer ally ovuiool ed Never 
thclesx some of them contain extra* rdmary glimpses of truth a 
century or more in advance of this tune, glimpses j ossible only 


to genius 
Ihe pap 


The paper to which I wish more particularly to draw attention 
waa published in 1754, when Kant was thirty years of age It 
will be found m the collected works edited by F U Schubert 
and K Rosenkranz (I eipng, I eopold Voss, 1839, vol vi p 4) 
The paper relates to the question whether the length of day has 
altered, and through what cause In this paper Kant states 
"If the earth were a perfectly solid mass, without any liquid, 
the attractions of the sun and moon would not alter the rate of 
rotation round the axis , If, however, the mass of a planet 
includes a considerable amount of liquid, the united attractions 
of the sun and moon, by moving this liquid, impress upon the 
earth a part of the vibrations thus produced The earth is in 
this condition He then goes on to state that the moon pro 
duces the greatest effect, and, the tide running round the earth 
in a direction opposed to that of rotation, "we have here a 
cause, on which we can count with certainty, incessantly reducing 
this rotation by as much as it may be capable of A little 
further on he says " When the earth steadily draws nearer and 
nearer to the end of its rotation, this period of change will be 
completed when its surface is, relatively to the moon, at rest, 
» e. when it rotates round its axis in the same time in which the 
moon revolves round it, and will, consequently, always show the 
■am* face to the moon If the earth were entirely fluid the 
attraction of tbo moon would very soon reduce its rotation to 
this minimum. Hama we at once see a cause why the moon 
always shows the same face to the earth From this we 
may conclude with certainty that when the moon was originally 
formed, and still fluid, the attraction of the earth must, in the 
manner above described have reduced d of 

which then in all probability was greater, to the present measured 
ntnit.' r I have given only a few short abstracts, and I have no 
doubt that mathematicians may find many faults in the paper, 
bat h is nevertheless clear that Kant had recognised the influence 
tidal action, both on the earth and on the moon, and has 
given a glimpse through the oomdort of time a century earlier 
than any of fire authorities mentioned by Prof Ball 
After Kant it was, I behave, R T Mayer, of Heilbroa, who, 
long before Prof, Helmholtr drew attention to the influence 
raatad by the tidal wave on the rotation of five earth. 
Westminster Hospital, December 5 , t88r A Dura* 


Dante and the Southern Cross 

I HAD supposed the query—in reply to which 1 ventured to 
offer the veiy brief note which was printed in Natuxk (vol 
xxv p 173) —to have proceeded from some English reader, un 
acquainted with the various solutions of the difficulty involved 
in the question, which have been suggested, and who might have 
been «ati tied with a reference to such a discussion of the matter 
as that m the ’Cosmos, by a cntic in whom were united all 
the needful qualifications to a degree which can hardly be 1 joked 
for elsewhere 

Dr Wilks appears to have written with a similar impression in 
referring the queri t to the commentary of the late distmgui bed 
Dantoi hili t Dr II C Barlow, whose fervid belief in tl e extent 
of Dantes knowledge ("ottino Astronomo, summo 1 cologo ’) 
c uld not I c exceeded by the most ardent patriotism, and was 
never qualified by the judicious reservation which Signor N 

I crim admits W hat I venture to add, refers to the notes 
which have appeared, rather than the original query as I under 
stood it 

Ft r a solution of the apparent paradox In Humboldt s retaw* 
ing the old view of the sen c of " pnma gente ’ while accepting 
—not Galle’s "opinion, but—the result of his computations as 
to the iisibil ty 11 the stais >f ihe Southern Cross to the earlier 

II habitants or I ur pe, I would refei Signor N I erini to the 

earlier an 1 much fuller development of liumboldt s news, con 
tame 1 in the last twenty pages or so of v 1 iv of the Lxamtn 
Critique ie CThstou t at la Gc graphit Modems, where, at the 
‘time time, will be found a great deal of valuable and suggestive 
informaton rclitivc to the Arabian celestial globe theory and 
also to the 1 robability (the wor Is ‘‘non viste mat not 

withstanding) of Drnte having derived some knowledge of the 
constellations of the southern hemisphere fr im the ducrij tion of 
"les voyageurs ptsans on v^uiticns qut visitaient 1 Fgjjtc, 

1 Arabic ct la Peise But I would at the same time uige that 
the whole of what is said in the "Kosiaos on the *>ulject of 
the Southern Cross is not intended to be applie 1 to the Dante 
que ti jn, V ut to the larger c lit f the progre s of oceanic discovery, 
and that it was in connection with this laigcr topic that Hum 
boldt availed himself f I)r Gallcs computation Di Barlow 
appears to have 1 een mi led by failing to notice this dist notion 
m hts enthusiastic letter to the Athenaum (Septcmbei i860) of 
which the article quoted by Dr Wilks from the volum of 
"Contributions to the Study of the Divina Commedia”is a 
condensation 

Count St Roberts » essay, to which Signor N Perini refer*, 
19 probably little known, and not easily obtained, m England , 
but we may conjecture that its object was to argue against the 
supposition of the element of ecclesiastical mysticism—hateful 
to modern Italian liberalism—as entering into the Divina Corn- 
media and affecting its imagery and modelling If the e**ay 
had thrown any new light on the sul jeet of the query, we may 
conclude Signor N Penm wiull have imparted it to us How 
ever I believe that everything that can be found to throw light 
on this interesting question has been adduced and weighed with 
the dispassionate calmness ol a master mind, as it is set forth 
with candour and per picuity in the exhaustive discussions to 
which I have referred la conclusion may I remark on the 
importance, m such correspondence as we have been engaged m, 
of quoting the original words of an author—with or without 
translation, or may be thought proper In the quotation, as 
from "Cosmos” by Dr Barlow, given by Dr Wilks and the 
passage is re quoted by Signor Pennt—nonsenre is made of a 
sentence by "da” being rendered "since,” instead of " where* 
as. In the same translation " mit vieler Orientallsclien Ret* 
senden atts Pisa ' is Improved Into "with many leamol Oriental 
travellers of Pwa ” Such changes might sensibly affect any 
argument founded on the passages For the same reason I 
would have preferred heading this correspondence “ Dante and 
the qUattro stelle ” j J Walker 

U aw wH ty HiU, .Dccttafcgrii 


A Pet Baboon 

I know not if the inclosed account, written by a friend of 
mine now resident at Zanzibar, for whose accuracy and fruitful- 
ness I can answer. Is worthy of a place in your columns 

Jh&ia Wrdowood* 

" Yon ask after my quaint little pet baboon, and I really must 
give you the history of her end She grow and she grewtm 
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she got to be half as tall as I am, and then, sad to relate, with 
advancing age her temper did not improve; I am afraid if I 
spoke the truth I should have to describe it as savage. She 
became a perfect terror to many people, and she even attacked 
me once or twice. She was playful to the last when I had her 
alone, and often resinned many of her old quaint caressing 
ways that were indescribably fascinating from their childlikeaes«. 
Bnt the funny thing was, that if the BUhop was near she would 
immediately turn upon me and scratch and bite me, and he had 
only to go out of sight for her good temper to return. At last, 
however, I felt she was becoming a nuisance to other people, by 
her habit of grabbing at everybody that passed, and her savage ges¬ 
ticulations ; so, seeing also how she longed to exercise those active 
wiry little limbs of hers—-inventing all sorts of ludicrous games 
ana gymnastics—-I made up my mind to let her loose. There ia 
a charming little island not far from the shore, which we 

thought would be just the place Judy would revel in. Mr.- 

and Miss-, and a number of our little boys, escorted her 

there. She came down to the shore to wntch them off, and gave 
one cry of dismay at being deserted ; but we hope that the 
sweets of liberty have more than consoled her for the loss of 
society. I missed the creature dreadfully at first. She was a 
constant amusement and interest with her quaint ways, and even 
her naughty tempers were ludicrous. Really if Mr. Buckland 
had been alive I think I should have sent her to him. I think 
he would have appreciated her intelligence and love of a romp, 
and she would never have been savage with him. She never 
once attempted to bite our Bishop; she always preferred him to 
any one else, and was always affectionate with him. I want 
very much to know whether other people have noticed that these 
baboons really laugh; I have heard somewhere, I am sure, that 
the power of laughter is the distinction between man and animals. 
But Judy certainly used to laugh—not at a joke I confess; and 
nothing made her so savage as being laughed at. But when she 
romped with me she used to open her mouth and show all her 
white teeth, and regularly laugh like a child, especially when 
she was tickled. I shouldn't have parted with her if I had been 
living alone, bat living with others, as one does here, it did not 
seem fair to keep a creature that really did frighten some of the 
household." 


'•Tanganyika. Shells" 

Under the above heading a paragraph appeared in Nature, 
vol. xxv. p. ioi, in which Mr. C. A. White, of Washington, 
states that certain species described by me in the Ptocttdinip of 
the Zoological Society, 1881, pp. 558-560, from the great 
African Lake Tanganyika, “are without doubt, generically 
identical with the Pyrgtdifera kumeroia of Meek," a fossil form 
from the Bear River Tertiary of North America. Mr. W. H. 
Dali, of the Smithsonian Institution, had previously, in a letter 
to me, dated October 24, expressed a similar opinion. I have 
been unable to procure for examination and comparison a speci¬ 
men of the North American shell, and am consequently com - 
pelted to arrive at a conclusion from a study of Mr. Meek's 
figure and description in the report npon the “ United States 
Geological Exploration of the Fortieth Parallel," vol. iv„ pp. 
176-178, woodcut 6, and plate 17, figs. 19-1911. As a result I 
find it decidedly unadviaable at present to locate the two forms 
In Question in the same genus. I admit that in regard to general 
outline and character of “sculpture ” there iB no distinction of any 
importance. However, when the aperture (which in univalve shells 
most frequently exhibits the main generic characters) is closely scru¬ 
tinised, features present themselves which incline me, until actual 
comparison Is'posstble, to hold these two types genetically distinct. 
The outer Up of Pyr&uliftra Is said to he “ subsinuous at the 
termination of the shoulder of the body volution above," and 
the basal margin of the aperture is described as “faintly 
sinuous." On the contrary, In Paramefonia no trace of the 
latter character is present, and the upper extremity of the labrum 
where it joins the volution, instead of being u s uisiau m" is 
actually jrgmiaezit Buttmotbef equally important distinction 
is the prolongation of the body-whorl below the aperture, to¬ 
gether forming a more or less basal effusion. Independent of 
these actual differences, we must take into consideration certain 
probabilities and improbabilities. In the first place the differ¬ 
ence in geographical position militates to some extent against the 
identity of these two forms, Then the vast lapse of. ages surely 
must have evolved some differences in the animals as indicated 
by the dissimilar apertures, and again the operculum of Parame- 
lama is very peculiar, and who shall say that this appendage was 


of a like nature in the Bear River shelL In conclusion, I should 
observe that the African form was considered of sub-generic rank 
by me, and not as a distinct genus, as stated by Mr. White. 

Edgar A. Smith 

The Growth of Treea 

Just fifty years ago I was at school in Salisbury. I have only 
visited it once since until last week, when I had the unique 
pleasure of rambling over the old but familiar haunts, of course 
including Old Sarum. On mounting the outer ring of the weU- 
known mound from the Stratford side, a beech tree in the bottom 
of the ditch reminded me that it was just there our usher carved 
with his knife on such a tree “Tempus Fugit." On going down 
to look for the motto, I only found unreadable abrasions on the 
bark, but on the north side of the same tree “ 1817 ” was dis¬ 
tinctly engraved. On examining a tree near, I found on the 
bark “Carpe Diem, 1831.” This recalled to my memory the 
fact that our usher’s “ Tempus Fugit" was suggested by some 
such motto carved by the usher of another school. Is it worth 
recording that this enrving on the bark of a beech tree is quite 
legible after an interval of fifty years, while the date “1817" 
on another is also probably genuine ? If so, perhaps it is worth 
noticing that both legible carvings are on a north aspect not 
reached by the sun, while the lost motto “Tempos Fugit" 
would be exposed to the sun with an easterly aspect. 

Barnstaple, January a W. Symons 


Indian Fossils.— Mr. Richard Lydckber, of the Geological 
Survey of India, asks if any of our readers can give h|m 
information as to the whereabouts in England of collections of 
fossil bones from the Siwaliks of India. lie is aware (beside 
the British Museum collection) of collections at Ludlow, Cam¬ 
bridge, and Edinburgh, but he believes there are others in the 
country. A large collection was sent home some years ago by a 
Major Hay, the destination of which is unknown to him. Mr. 
Lydekker Is now engaged in working at Siwalik fossils, and as 
he intends spending some months in England next summer, he 
wishes to look up all the collections then. 


OUR ASTRONOMICAL COLUMN 


Comet 1881 3 .— Notwithstanding some statements to the 
contrary, the orbit of this comet when the later observations are 
brought to bear upon it, is sensibly different from a parabola, 
and from two independent investigations, the first by MM. Dun^r 
and Engstrora, the second by M, Bossert {from eight normal 
places, based upon 423 observations), the period re-ults about 
2955 years. An observation at Marseilles on October 24 gave 
at 9h. 39m. 4s. mran time, R.A. l8h. 44m. $8'I2S., N.P.D, 
ao® 24' 2$"‘2, corrected for parallax. 

The following position* are given by Dr. Dun& 1— 

At I2h. Berlin M.T. 


A, m. train isarttL 

January 10 ... 22 58 11 57 2^3 ... 3*118 

12 ... 23 3 4 ... 57 15-5 

14 ... - 7 S 3 - 57 3’3 ... 3*95 

16 ... — 12 39 ... 56 51*5 

18 ... - 17 22 ... 56 40*3 .. 3* a 74 

20 ... — 22 1 ... 56 29*5 

22 ... 2j 26 38 ... 56 19 2 ... 3-354 

The student of this branch of astronomy will be aware that 
comets have been followed to greater distances; the extraordinary 
comet of 1729, which never approached the earth, Indeed could 
not approach her, within three times the earth's meen distance 
from the sun, and yet was visible with small telescopes, still. 
affords a uniaue case, it must have been a body of an altogether 
exceptional character. 


The Minor Plansts in 1882.—The supplement to the 
Berliner Astronomisches JahrbucK for 1883, containing epheme- 
rides of the small planets for 188a has beta circulated in advance' 
of the publication of the volume as usual for some years past. 
Of the two hundred and twenty members of the group detected 
up to the present time, we' find approximate places for every 
twentieth day of 217, and accurate opposition ephemeridei of 
41. The approximate ephemeridei include No. 220. Three 
only of the planets approach the earth at opposition, within the 
earth's mean distance from the sun, vis. No. 12, VfctoHa, in 
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August, distance 0*891; No. 80, Sappho, in September, distance 
0*847; and No. 27, Euterpe, in December, distance 0 980. 
No. 157, Dtjanira , comes into opposition and aphelion about 
the same time, and the magnitude descends to 1 5 * 7 * The last 
of the minors discovered is in opposition in December, mag. 
14 6, but No. 216, also a recent discovery, is as bright as 8'4 at 
opposition on October 7. There is perhaps not much hope of 
recovering Medusa (which from the best orbit obtainable from 
the short course of observation in 1879 would appear to have 
the least mean distance amongst the small planets) in the present 
year, the magnitude being only 13*5, and the computed places 
necessarily liable to considerable error. Nos. 205, 207, 208, 
210, 212, 216, 218, 219, and 220 are still without names, 

Mr. W. R. Birt.—M r. Birt, so well known in conned ion 
with lunar work, died at Leytonstone on December 14 in his 
seventy-eighth year. He had occupied himself some fifty years 
since with the variable stars, and announced in 1831 the varia¬ 
bility of a Cassiopeia, a difficult case, for the fluctuation in its 
light would appear not to exceed a half-magnitude, and indeed 
has been doubted by no less an authority titan Prof. Julius 
Schmidt Sir John Herschel, however, supported Mr. Bin's 
conclusion, and we were once shown by the late Prof. 
Heis a series of curves exhibiting the results of several years’ 
observations, which indicated sensible though very irregular 
variability. Much of Mr. Bin’s lunar work wag undertaken 
under the auspices of a Committee of the Briti-h Association, 
and his maps of various parts of the moon’s surface, extending 
to great detail, are well known. 

M. Alfred Gautier.—I n the death of M. Alfred Gautier, 
at Geneva, on November 30, at the age of eighty-eight years, 
as already announced, the Royal Astronomical Society have 
lost the oldest Associate upon their list; he died in lull posses¬ 
sion of his faculties after a very short illness. M. Gautier was 
elected into the above Society in January, l8z2, or two years 
after its formation. M. Plantnmour of Geneva now heads the 
list of Associates. 


THE SMOKE ABATEMENT EXHIBITION 
'’PHIS Exhibition originated, as explained in the intro- 
dttetion to the Catalogue, in the action of the 
Committee of the National Health Society, with whom 
the Kyrle Society afterwards joined in appointing a Joint 
Committee to consider how action could be taken which 
should tend to the abatement of the smoke produced in 
the metropolis. In the words of this introduction, “ The 
first proceeding of the Committee was to communicate 
with colliery owners and manufacturers of heating appa¬ 
ratus as to the means available for the reduction of smoke, 
and next with the metropolitan parochial authorities and 
public bodies, directing their attention to the serious and 
increasing evil, and asking their co-operation in abating 
it." Public meetings were held at the Mansion House 
and other places in different parts of London ; and the 
public interest in the subject appearing to be sufficient to 
justify such an experiment, tne Committee determined 
to hold an exhibition of appliances for the reduction of 
smoke both in manufacturing and domestic fires. 

_ The idea entertained by tne promoters of the Exhibi¬ 
tion has been that, in order to effect a reduction in the 
quantity of smoke poured out of chimneys of different 
kinds in large towns, it was first necessary to convince 
people that appliances exist which will tend to this result, 
and it was therefore determined to invite an exhibition of 
smokeless fuels, and apparatus for burring them, as well 
*s of appliances for lessening the amount of smoke 
given on by bituminous coal. The call has been very 
readily responded to, and the catalogue shows a list of 
over 330 exhibitors. 

Tests are being made by experts of the performances 
of the different apparatus, which, in the case of the 
domestic grates, &c., are carried out in specially con¬ 
structed rooms ; the fumes passing up the chimneys being 
cuofolly examined to determine the quantities of carbon 
(other than carbonic add) and other unconsumed matter 
PMsmg away from the fire; the consumption of fuel and 


the temperatures maintained being also carefully noted* 
A jury has been appointed to award prizes, medals, &c. 
to those appliances which they consider best adapted to 
fulfil the purposes in view. 

The Exhibition is naturally divided into two great divi¬ 
sions : appliances for trade purposes, and those for 
domestic purposes. In the first division the economic 
use of gas instead of solid fuel is illustrated in a small 
kiln for burning pottery and glass, and its use, instead of 
steam, is shown in several different kinds of gas-engines. 
The means of producing steam, however, occupies the prin¬ 
cipal place in this division. Several mechanical stokers 
and other appliances for firing boilers, $0 as to produce 
no visible smoke, are shown, and those which are at 
work demonstrate that—at least after steam has once 
been got up—it is easy to raise any quantity of iSteam 
without the production of smoke at the top of the chimney. 
Moreover, as these appliances are stated, on apparently 
good authority, to effect an economy in the expense of 
raising steam, it is to be hoped that their adoption is 
rapidly becoming general. 

It is with the second division, however, that most indi¬ 
viduals are more particularly interested, and it is from 
fires of this kind that the bulk of the smoke is produced, 
at all events in the west end of London. 

Domestic fires, again, may be divided into two classes, 
those for cooking and those for warming rooms. It is 
with the latter that we propose to deal in this article. 
And first we will consider what it is that we want in our 
living rooms. We are strongly of the same opinion as 
Sir F. Bramwell, that we must have an “ open, pokeable, 
companionable fire." 

We believe that the value of an open fire for warming 
living rooms cannot be too strongly insisted on; Dr. C. 
W. Siemens has lately pointed out why a room in which 
the air is comparatively cool, and the walls, furniture, &c., 
are warmed by rays from the fire, as is the case when an 
open fire is used, is so much more pleasant and healthy 
than one in which the air is warmed by contact with hot 
surfaces of the stove or heating apparatus, and the walls, 
furniture, &c., are at a lower temperature, and we believe 
it is to the use of open fireplaces that the general fresh¬ 
ness of complexion of the inhabitants of these islands, 
and the absence of the use of spectacles among the 
young, are in a very large measure to be attributed. 

One disadvantage in open fires, which has been much 
dwelt upon—the waste of fuel—is we believe consider¬ 
ably exaggerated. Doubtless a small proportion of the 
coal used in an open fire-place would be sufficient to 
maintain the temperature of a room if a close stove were 
used. But is the rest so entirely wasted as some would 
have us believe ? The greater part of the heat, as they 
say, “goes up the chimney.” Is it therefore wasted? 
We think not. It performs work in ventilating the room, 
and it is at least doubtful whether in an ordinary dwelling 
room the same quantity of vitiated air could be removed 
(and therefore the same quantity of fresh air be intro¬ 
duced) as cheaply and conveniently by any other means; 
at all events, the so-called “waste heat” could not be 
made use of to any large extent as radiant heat, and open 

r ites are shown in the exhibition in which a part 
utilised in warming air for admission to the room, or 
heating water-pipes, Sc. 

The problem of how. to have an open fire without 
smoke, or with considerably less smoke than we have at 
presetit, is one towards the solution of which we hope this 
exhibition will give valuable assistance. Fires are shown 
in which gas, coke, these two together, anthracite, or 
WelA coal, and bituminous coal, respectively are the 
fuel. Several different kinds, both of gas stoves and 
open gas fires are shown. There sqemS to be no novelty 
in any of them, and we believe that they are generally so 
well blown as to need no description here; they have the 
merit of being extremely handy and cleanly; they are not 
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^pokeablc" nor very u companionable,” and we are 
afraid that the very unpleasant fumes of burnt gas- 
caused, we suppose, by so many of the gas fires shown 
not being provided with flues—which pervade this portion 
-of the exhibition when the gas apparatus is shown, must 
prejudice visitors very much against the use of these very 
valuable appliances. 

Dr. Siemens’ coke and gas fire, which has been bo 
recently described in these columns, is shown by several 
exhibitors. It is necessarily free from visible smoke, and 
almost so from dirt and dust, and it is very manageable; 
that is to say, by altering the supply of gas the heat may 
be easily and quickly regulated. How far it is free from 
the noxious fumes which usually seem to accompany the 
combustion of coke or smokeless coal in a room cannot 
be judged in the exhibition. 

The same remark applies to the many grates shown for 
burning anthracite and smokeless coal. Many of these 
look very nice; a bright, hot fire is obtained which almost 
comes up to Sir F. Bratnwell's standard. It seems to us, 
however, that anthracite fires are not very manageable ; 
the fire must burn at one rate, and the fuel must be sup- 
lied accordingly; you cannot quickly get up a hotter fire 
y the use of a poker, as is so easy with bituminous coal, 
nor can you so easily reduce the fierceness of the fire as 
can be done with so many grates in which bituminous 
coal is burnt. The absence of smoke is, however, a very 
great advantage, and unless this can be attained, or nearly 
so, with bituminous coal, we ought to be prepared to give 
up the luxury of its use. 

There are two methods by which it appears possible to 
reduce very considerably, if not to prevent entirely, the 
production of smoke in domestic grates. One is to supply 
the coal to the fire in such a way that the smoke and 
gases escaping from the portion last supplied may pass 
through the live coals and so be consumed ; the other is 
to introduce a draught of hot air at the top of the fire, 
there to meet and consume the smoke and gases given off 
by the newly-supplied coal. 

Dr. Arnott’s stove is a type of the first method. In it 
the coal for the day’s use is put into a box underneath 
the grate, which latter has no bottom; by means of a 
lever the bottom of the box is raised, and fresh coal 
pushed into the fire as required. There is thus no escape 
for the gases given off by the fresh coal but through tne 
hot part of the fire. These stoves, however, have never 
come into very common use. We believe that they are 
not found to be pleasant in a room, and that the reason 
of this is that although little or no smoke is given off, 
there is not sufficient air admitted to the fire to hum the 
carbonic oxide produced, the grate being closed at the 
, bottom, sides, and back, and the front being narrow. No 
stove of exactly this description is shown in the exhibition, 
though there are several in which the principle for getting 
rid of the smoke is adopted. Messrs. Brown and Green, 
of Luton, Bedfordshire, show a register stove for bitu¬ 
minous coal (and a kitchen range on the same principle), 
in which the coal is Supplied to the fire by a kind of 
trough or shallow hopper placed in front of the bottom 
bars, from which tbe cbal can be pushed into the fire, to 
facilitate which operation the bottom of the grate is made 
to slope upwards towards the back. Mr. Engert places a 
box for the fuel at the back of the grate. This box has a 
•tiding back worked by a screw underneath, by which 
means the fuel is pushed forward into the fire as required, 
He thus secures a wide front for his fire, and less depth 
of live coal than in Dr. Arnott’s stove. By means of a 
kind of baffle plate hung at the back of the grate tbe 
gases issuing from the coal-box are deflected into tbe fire 
instead of going up the chimney. The coal-box can be 
recharged if necessary without actually putting out the 
fare. It appears possible to adopt this arrangement to an 
.existing grate of ordinary form at comparatively small 
expense. 


Messrs. Martin and Co. seek to attain the same object 
by having movable cheeks to the grate, which work 
horizontally inwards by levers. The coal being put on at 
the sides is gradually pushed in by this means towards 
the more active part of the fire. The back plate of the 
grate has a space behind, and is perforated in the centre 
so that heated air is thus admitted at the centre of the 
back of the fire to assist in the combustion. 

Thompson’s patent consists in having the front of the 
grate made so as to slide upwards a few inches. The 
bottom of the grate consists of a plate of iron and is fixed. 
For the purpose of putting on fresh coals a tool is used 
consisting of a sheet of iron of the same shape and size 
as the bottom of the grate, hinged to a rod somewhat like 
an ordinary poker at a distance from its end equal to the 
height from the hearthstone to which the front of the 
grate rises. The iron plate being pushed in between the 
coals and the bottom of the grate with the rod in an in¬ 
clined position, the handle of the latter is pushed for¬ 
wards. the whole body of the fire and the front bars are 
thus lifted 'a few inches, and the fresh coal is nut in 
between the two plates; the implement being withdrawn, 
the front of the grate falls again to its proper place, and 
the live coals come in immediate contact with the fresh 
coal underneath it. The back of the grate is perforated, 
so as to admit heated air to the fire. This arrangement 
could probably be adapted to many existing grates, with¬ 
out very great expense. 

Saxon Snell’s patent consists of a cylindrical grate 
mounted on a very strong horizontal pivot at the back, 
and in the line of its axis. At opposite sides of the 
perpihery are two grated doors which are hinged to the 
back edge of the grate; the uppermost one is opened, 
and lies back against the chimney-back. When fresh 
coal has been put on, the upper door is shut and fastened, 
and tbe grate turned half round, so as to bring the other 
door to the top, and the live coal above the fresh coal. 
We believe that the combustion in this grate would be 
improved by some holes in the back through which heated 
air might be admitted near the top of the fire, and these 
could easily be made. 

The grate shown by E. R. Hollands, of Newington 
Green, is rather more complicated than some of those 
which we have described; but its performance appears to 
be good. A movable set of bars fit in between the fixed 
bottom bars of the grate ; and the lower part of the front 
is made to open forwards and downwards. A neatly- 
devised motion worked by a lever at the side of the fire- 
lace raises the movable bottom bars, and with them the 
re, and opens the lower part of the front, the fresh coal 
being then placed between the two sets of bars, the return 
of the lever to its place causes the front of the grate to 
shut and the movable bottom bars first to recede through 
the back, and then, having fallen below the level of the 
fixed bars, to come forward and up again into their 
original place. The back of this grate is hollow and is 
pierced with small holes at about the level of the top of 
the fire. The combustion effected by the hot air passing 
through these holes is clearly visible. 

In the slow combustion grate of Frcdk. Edwards and 
Son, which is shown in action, the “ Amott * principle Is 
made use of, but instead of the bottom being movable, a 
counterbalanced shutter works vertically in front of the 
grate, which is very deep. The latter being filled and the 
fire lighted from the top, the shutter is adjusted from time 
to time, so as to obtain the requisite amount of fire, by 
exposing more or less of the front of the grate. , 

Messrs. Musgrave and Co., of Belfast, besides severalo* 
their well-known u slow-combustion ” stoves, show a fire' 
place which they call the ** Ulster.” In this the coal ft 
fed into the back of the fire from a hopper placed fafiMxd 
the chimney-back, in which is a close-fittiteg door for 
closing tbe opening through which the hopper t« filled. 
The coal is pushed forward into the fire by an arrange- 
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went worked by a lever at the side of the grate. The 
coal is thus coked before it comes into the fire, the only 
escape for the gases being through the glowing coals. 
Somewhat similar in some respects to this is the “ Won¬ 
derful " grate of Archibald Smith and Stevens. In this the 
fireplace is closed by an iron plate, in which are three 
rectangular openings one above the other. To the lowest, 
which is about the floor-level, the grate is fitted; this, 
made of a basket shape, can be mounted on a pivot in 
the plane of the plate, so that more or less of the grate 
may project into the room. Between the top hole in the 
plate and the upper half of the bottom hole is a flat¬ 
sided tube, which curves backwards into the fireplace. 
This is the hopper for the fuel; it is shut at the top by a 
close-fitting door, and the curved shape causes the fuel 
to descend easily into the fire. The centre opening of 
the plate is provided with a register door, and in some 
instances is covered with a hood. The arrangement of 
the hopper causes the gases evolved by the fresh coal to 
pass through more or less of the live coal before they 
can escape, and by closing the centre opening the whole 
draught is made to go down through the lower half of the 
bottom opening, causing a rapid combustion. Four of 
these grates are shewn in action, with different sorts 
of fuel They seem to require little or no attention for 
hours together, as the feeding arrangement appears to 
act well. 

A grate of the pattern which has been in use in barracks 
for the last two or three and twenty years is exhibited. 
This grate was devised by Capt. Douglas Gallon. It 
consists of a cast-iron stove, entirely open in front, which 
is fitted to the chimney opening, leaving a considerable 
space between the stove and the brickwork at the back. 
Into this space air is admitted from the outside of the 
building. From the top of the fireplace recess proceed 
two flues; one, the ordinary chimney-flue, receives the 
covered smoke pipe from the stove, the other delivers into 
the room through a lowered opening a little below the 
ceiling level, the air which has been warmed in the 
chamber behind the stove, the back of which has iron 
plates projecting from it, so as to increase the heating 
surface. The cast-iron stove is entirely lined with fire¬ 
brick, in the manner to be described, so that the air does 
not get unduly heated. 

A little above the level of the fire the stove is gathered 
in towards the room so as to form a kind of baffle. The 
actual grate is formed as follows:—two fire lumps are 
placed on the hearthstone with a space between them of 
six inches or so, over which is a cast iron grid; the cheeks 
and back, all of fire-brick, rest on these first lumps; 
another lump of fire-brick of curved section underneath 
fits on the top of the back and cheeks, and underneath 
the gathered in part of the stove. Between the back fire- 
lump and the iron back is a space, and there is also a 
•mail opening between the back piece and the top piece, 
through which air heated at the back plays on the top of 
the fire and helps to consume the smoke. This stove is, 
we understand, found to be very economical in action, 
and is very highly spoken of in the work of the late 
General Morin on Heating and Ventilating. It will not, 
however, be tested in this Exhibition, as it is not shown 
in competition, 

Messrs. Barnard and Bishop, of Norwich, have pushed 
the " baffle ’* principle still farther in thdfir 11 glow ’’stove. 
Instead of coming only about half over the fire as in the 
-Gallon grate, the baffle consists of a fire-brick which 
prefects nearly to the plane of the front bars of the grate, 
and slopes dowaslightly towards the front The bottom 
of the grate, which slopes upwards, and the back which 
dopes backwards, are made of fire-brick in <toe piece, 
4 m front ban being the only ironwork about the gnate. 
mim which gees up behind tbe back opens to the fine 
just under the back edge of the baffle, the epaee under 
*hkh sad-over the fine u thus converted into a combus¬ 


tion chamber in which the gases from the coals are burnt, 
and as these have to pass over the front of the baffle 
before going up the chimney the radiant heat from them 
comes Into the room. 

Several grates are shown by different makers, in which 
the combustion of the gases is accomplished with a down 
draught. But in these cases the radiant heat evolved in 
the process cannot come into the room directly, as it does 
in the case of the “glow,” it is therefore lost in the case 
of a grate set in a fireplace unless it be utilised to heat 
air which is admitted to the room. A small open-fronted 
stove on this principle is shown by Mr. T. E. Parker, in 
which the combustion appears to be very perfect. The 
internal arrangement is too complicated to describe with¬ 
out a drawing, but the essential point is that the draught 
from the fire is led away at the back of the bottom of the 

S ate into a flue lined with fire-brick, where it meets a 
aught of fresh air which has been warmed by contact 
with the underside of a ribbed plate which forms the 
bottom of the grate. 

Several examples of grates with down draught and 
chambers for heating air to be admitted to the room are 
to be found in the exhibition, as well as some in which 
the heating chamber or flues are applied to grates with 
ordinary up-draught. The warm air inlets are usually 
placed close to the fire, which is. in our opinion, a mis¬ 
take, as the general circulation or air in the room is not 
so much promoted by this arrangement as when the in¬ 
lets arc at some distance from the fire ; there are, how¬ 
ever, difficulties in so placing them in an orainary 
living-room. 

A stove of a peculiar, and we believe quite novel, con¬ 
struction is shown by Mr. James B. Pettcr. The recess 
of the fireplace is lined with white marble ; in each jamb 
is a circular hole from which a pipe leads round to the 
chimney. The fire-box is mounted on legs with castors, 
so that it can easily be rolled in or out of the fireplace, 
and is provided with horizontal exit flue pipes at the sides 
which are connected with the openings m the iambs by 
sliding pieces. A vertical section of the fire-box from 
front to back is of open spiral or Nautilus form. The box 
is made of iron anti lined with fire-brick from the lip to 
the top of. the back, there being no bars either in the 
front or bottom. The coal is put on thinly at the lip, and 
gradually pushed back, as in stoking a steam-boiler. A 
rather sharp draught is produced over the red hot fuel 
towards the back, and the convolution of the box appears 
to form a kind of combustion chamber. It would seem 
that the difficulty of lighting the fire would be consider¬ 
able, but it appears to work well 
We have endeavoured in this notice to give a slight 
sketch of such grates, &c., as present any salient features. 
We may have overlooked some which were deserving of 
notice, but we would earnestly recommend our readers to 
pay a visit to this very, interesting exhibition, and to form 
their own opinion of the merits of the various apparatus 
shown. 

We may mention that representatives have been accre¬ 
dited to the Exhibition by the Governments of Austria- 
Hungary, France, Prussia, Saxony, and the United 
Stales; and that the interest taken in it has encouraged 
the Committee to entertain the idea of holding an Inter¬ 
national Exhibition in about three years’ time of such 
further developments of smoke-abating appliances at 
may be produced either in this or other countries during 
• the interval. 


THE CHEMISTRY OF THE PLANTS AND 
< FAC/RE ACCUMULATORS 
Part h—Local Action 

AMONG die important discoveries of late years, few 
have claimed 10 much attention, or have been to 
full of promise for practical use, m the accumulator of 
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Plants and its modifications. Our attention was very 
naturally directed to the chemical changes that take place 
in these batteries, especially as it appeared to us that 
there must be certain analogies between them and some 
actions which we had previously investigated. In the 
present communication we propose to treat merely of one 
point—that of local action, leaving the fuller discussion 
of the subject to some future occasion. 

It is well known that metallic zinc will not decompose 
water even at loo* C., but we found that zinc, on which 
copper had been deposited in a spongy condition, was 
capable of splitting up the molecule even at the ordinary 
temperature, oxide of zinc being formed and hydrogen 
liberated. If placed in dilute sulphuric acid, it started a 
very violent chemical action, sulphate of zinc and hydro* 
gen gas being the result. We termed the two metals thus 
conjoined, the copper-sinc couple , and this agent was 
fruitful in our hands in bringing about other chemical 
changes which neither metal singly would effect. Elec¬ 
tricians will readily understand the nature of this agent, 
and will recognise in its effects only a magnified form of 
what we are all familiar with under the name of local 
action. Now the negative plate of a Plantd secondary 
battery is a sheet of lead, upon which finely-divided 
peroxide of lead is distributed. It is well known that 
the electromotive force of lead and lead peroxide in dilute 
sulphuric acid is nearly three times that of zinc and 
copper in the same liquid. We were therefore induced 
to think that the plate must act in the same way as our 
copper-zinc couple. We found such to be the case. If 
a plate so prepared be immersed in pure water, the de¬ 
composition of the liquid manifests itself by the reduc¬ 
tion of the puce-coloured peroxide to the yellow monoxide. 
There could be little doubt therefore that the lead perox¬ 
ide couple, if we may call it so, would decompose sul¬ 
phuric acid, with the production of sulphate of lead. 
This also was found to be the case. 

As the destruction of peroxide of lead means so much 
diminution of the amount of electric energy, it became 
interesting to obtain some definite knowledge as to the 
rapidity or extent of this action. 

When the peroxide of lead on the metal is very small 
in quantity, its transformation into the white sulphate 
goes on perceptibly to the eye, but when the coating is 
thicker, the time required is, as might be expected, too 
long for this kind of observation. In one experiment, fol¬ 
lowing the procedure of Plantd, we formed the peroxide 
on the plate by a series of seventeen charges and dis¬ 
charges, or reversals, each operation lasting twenty 
minutes, and the time was further broken up by seven 
periods of repose, averaging about twenty-four hours in 
length. After the last charge we watched the local action 
taking place, and found that the whole of the peroxide 
passed into white sulphate within seventeen hours. In 
another experiment the two plates formed according to 
Plantd's method were immediately joined up with the 
galvanometer, and the deflection noted. They were then 
at once disconnected. After the repose of one hour they 
were joined up again, and another observation taken 
with the galvanometer. This was repeated several times, 
with the following results 

Initial strength of current. loo 

After I hours repose. 97 


It results from this that daring each of the long periods 
of repose recommended by Plantd the peroxide on the 
lead plate is wholly, or almost wholly, destroyed by local 
action, with the formation of a proportionate amount of 
sulphate. But this is not, as it would seem at first sight. 


history of the reaction, the amount of finely divided lead 
capable of being peroxidtsed is increased. That this is 
actually the case is shown by the following experiment. 
The peroxide formed on a lead plate by first charging 
was determined and called unity: it was allowed to 
remain in a state of repose for eighteen hours, charged a 
second time, the peroxide again determined, and so 


e hope to explain 


Separate periods of repose. 


In other trials, following the procedure of Faure, we 
employed plates in which the peroxide was formed by the 
reduction of a layer of red lead (containing 51 grains to 
one square inch of metallic surface) and subsequently 
completely peroxidising the spongy metal so produced. 
In one series of experiments we left the peroxidised plates 
to themselves for various periods and determined the 
amount of sulphate formed. This gave us the amount of 
peroxide consumed. 

Experiment I. after 2 hours 7*2 per cent. 

„ II. .. 3 >• * 5 * .. 

„ III. M 4 „ 198 .. 

„ IV. „ 5 „ 30*0 „ 

„ V. „ 24 „ 3$’3 „ 

„ VI. „ 7 days 58 3 „ 

„ VII. „ 11 „ 67 3 „ 

„ VIII. „ 12 „ 74*3 .. 

The last experiment was tested with the galvanometer 
during its continuance, as in the case of the plate formed 
by Plantes method, with the following results 

Initial strength of current . 100 

After 1 days’ repose . 9 * 

„ 3 . 79 

„ 4 . 34 

it S m ii • • "■ . a 4 

„ 7 » .. . ** 

>t .. 8 

„ 12 „ .. I 

It is evident from these observations that a lead- 
peroxide plate gradually loses its energy by local action, 
and that the rate varies according to the circumstances 
of its preparation. 

Two difficulties will probably present themselves to 
any one on first grasping the idea of this local action 
1. Why should a lead plate covered with the peroxide 
and immersed in dilute sulphuric acid, run down so 
slowly that it requires many hours or even days before 
its energy is so seriously reduced as to impair its value 
for practical purposes ? In the case of the copper-zinc 
couple immersed in the same acid, though the difference 
of potential is not so great, a similar amount of chemical 
change would take place in a few .minutes. 2.; In a 
Plantd or Faure battery the mass of peroxide which’ is in 
contact with the metallic lead plate expends its energy 
slowly. How comes it to pass that if the same mass of 
peroxide be brought into connection through the first 
lead plate with another lead plate at a distance, it ex¬ 
pends its energy through the greater length of sulphuric 
acid in a tenth or a hundredth part of the time? 

The answer to these two questions is doubtless to be 
found in the formation of the insoluble sulphate of lead, 
which clogs up the interstices of the peroxide and after a 
while forms an almost impermeable coating of high 
resistance^ between it and the first metallic plate. 

The following conclusions seem warranted by the 
above observations:— 

In the Plantd or Faure battery local action necessarily 
takes place on the negative plat* with the production Qf 
sulphate of lead. 

The formation of this sulphate of lead is .absolutely 
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requisite in order that the charge should be retained for 
a sufficient time to be practically available. 

The rapidity of loss during repose will depend upon 
the closeness of the sulphate of lead and perhaps upon 
other mechanical conditions. These are doubtless sus¬ 
ceptible of great modifications. We do not know how 
far they are modified in practice, but it is conceivable 
that still greater improvements may yet be made in this 
direction. J. H. Gladstone 

Alfred Tribe 


STEVDEL'S NOMENCLATOR 
ALL working systematic botanists use Steudel's 
“Nomenclator botanicus seu Synonymia plan- 
tarum universalis'* as an indispensable book of refer¬ 
ence. It is an alphabetical list arranged under genera of 
published names of plants, giving their native countries 
and the authors who published their descriptions. Sy¬ 
nonyms are as far as possible given under the species to 
which they belong. The second volume of Steudel's 
work was published in 1841, and it is probably not far 
wrong to assume that the existing mass of described 
plants has since doubled. 

Mr. Darwin has with equal kindness and generosity 
expressed the wish to aid in some way the scientific work 
carried on at the Royal Gardens, Kew. The attempt has 
been made for many years to keep up in the herbarium 
there a copy of Steudei with manuscript additions, for the 
use of persons engaged in the study of any particular 
group of flowering plants. By reference to the Kew 
Steudei it is possible to ascertain to a large extent what 
has been done, and so avoid the risk of describing and 
naming the same material twice over. But the Kew 
Steudei has only hitherto been posted up by the aid of 
funds privately supplied on intermittent occasions, and is 
not absolutely complete. 

Mr. Darwin having had occasion to appreciate the use¬ 
fulness of such a work in the bot&aical investigations 
which have of late years engaged his attention, has deter¬ 
mined to supply the funds for preparing a new edition of 
Steudel’s “ Nomenclator,” brought up to date. The 
work, which il is estimated will extend over about six 
years, will be carried on at Kew, and will be based on the 
limitations of genera laid down in Bentham and Hooker’s 
“ Genera Plantarum,” to which it will in fact form a kind 
of complement. The editorial work has been entrusted 
to Mr. Daydon Jackson, Secretary of the Linnean 
Society. Mr. Darwin’s munificent aid does not extend 
beyond supplying the means for preparing the work. 
The form and manner of publication will be reserved for 
consideration on its completion. 

The Royal Gardens, Kew, have been very fortunate 
in from time to time receiving sympathetic aid from 
the outside world on behalf of the various branches of 
scientific work carried on in connection with them. .> The 
gifts of Mr. Bentham's library and herbarium, of the 
Jodrell Laboratory, of the North Gallery, and now of the 
means of preparing a new Steudei, are conspicuous 


wires. Prof. Morton divides the dangers into two kinds 
—•those arising from the conductors, and those arising 
from the lamps. When naked wires are used as con¬ 
ductors, 'and when both are, as is sometimes the case, 
merely nailed or stapled to wall or floor Bide by side, 
there is a great chance that some stray scrap of wire, a 
falling nail or pin, may short-circuit the line and become 
red-hot in an instant. Loose wires are again a source of 
danger, as they may be momentarily short-circuited, and 
arcs set up of a dangerous nature at the point of contact. 
These remarks are specially cogent in such cases as those 
where many arc lights are being worked on a single 
circuit, and where there is of necessity a very high electro¬ 
motive force employed. On such circuits, moreover, 
should some of the arcs go out, there is a risk of the 
others becoming excessive in power, risking the metal¬ 
work of the lamps, and thereby endangering a conflagra¬ 
tion. Moreover, the lamps themselves are not free from 
danger, if so constructed that fragments of red-hot carbon 
can fall from them, as was the case not many months 
ago with one of the Siemens* lamps in the reading-room 
of the British Museum. 

As a remedy to diminish such risks, Prof. Morton 
makes the following recommendations, every one of 
which we can heartily indorse. Firstly, that both the 
conductors—the outgoing main and the return wire as 
well—should be completely insulated; and that the 
machines and fixtures of the lamps should also be insu¬ 
lated, so far as regards all ground connections. Secondly, 
that the outgoing and return wires, instead of being laia 
side by side, should be separated as widely as possible. 
And he also recommends that, in the case of arc lamps 
in series, there should be automatic adjustments, to short- 
circuit a part of the current in case the arc in the lamp 
becomes too powerful, and to diminish the electromotive 
force of the generators in proportion to the actual resist¬ 
ances in circuit. Even on those systems of electric 
lighting which apply the principle of incandescence, 
where the electromotive forces employed are, as a rule, 
smaller than with arc lighting; there is need of caution. 
And one cannot too highly admire the ingenious device 
with which Mr. Edison has met most of the possible ob- 
tions beforehand, by interposing automatic “cut-off’* 
joints of lead wire at every branch of the ramified circuit 
of his system of supply; the thickness of the wire being 
adjusted according to the circumstances of each case. It 
would be well for Fire Insurance Companies to lose no 
time in laying down a code of reasonable conditions to 
be complied with in case of buildings lit by electric lights. 
Without such precautionary conditions electric lighting is 
at least as unsafe as lighting by gas, and that is saying a 
good deal. But where propier precautions are taken, we 
think it should be a far safer mode of lighting; and 
should be recognised ns such by the imposition of a lower 
insurance premium than is fixed in the case of lighting 
by gas. 


THE MARKINGS ON JUPITER 


FIRE RISKS OF ELECTRIC LIGHTING 

F an article published originally in the United States, 
and reprinted in our contemporary, the Chtmical 
Nms, Prof. Henry Morton has called attention to the 
risks to which property is exposed from the increasing 
employment of powerful currents of electricity for electric 
lighting. The caution and the remedies suggested are 
eliurealy timely when preparations ate being made on so 
many bands for a vast extension of electric lighting, No 
fowerthan five times did fire break out in the late Paris 
Exhibition, and in each of these cases the cause was the 
same, namely, defective insulation of the conducting 


TtURING the present winter months Jupiter will 
1J doubtless attract a large amount of attention from 
the possessors of telescopes. Displaying a large and 
varied extent of detail clearly indicating that atmospheric 
phenomena of stupendous character are in progress on 
his surface, this planet at once claims notice on account 
of the ease with which his chief features may be di¬ 
scerned, and their singular anomalies of motion and 
appearance made manifest. 

Ike large red spot situated immediately south of the 
great southern belt, and lying parallel with it, continues 
to present a well-defined boundary, indeed we must 
attribute to this remarkable formation a good deal of 
the interest which has been accorded to this planet since 
the first apparition of the spot in the summer of 1878. 
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It has now been visible for a period exceeding (three 
years, and its conspicuous and decided aspect as it 
nightly crosses the central meridian of Jupiter, suffi¬ 
ciently predicates that its existence is likely to be pro¬ 
longed a considerable time yet. The spot is elliptical in 
form with tapering ends; it occupies about fifty-five 
minutes in its entire transit over the centre of the illumi¬ 
nated disc. No distinct alteration in its appearance has 
been recorded during the last two years. Minor changes 
have probably occurred, though too minute to be appre¬ 
ciable, for when we consider the perpetual state of com¬ 
motion under which the other markings exist, we cannot 
regard this particuiar object as absolutely free from 
similar influences, though they may have hitherto eluded 
detection. One of the most recent measures of the spot 
give it a length of 29,000 miles, and a breadth of 8,300, 
so that the length is to the breadth as 7 to 2. 

The telescopic history of this planet contains many 
instances of fairly persistent spots having been observed 
and utilised as a ready means of determining the period 


of the planet’s rotation. But the records of former years 
can furnish no parallel to the extent and accuracy of the 
modem observations. The old observers were in a 
measure isolated, and their work often lacked corrobora¬ 
tion. Circumstances are now changed entirely. Observers- 
have become far more numerous, astronomical appliances 
have been greatly improved, and the science has become 
more popular with increased facilities, so that where one 
powerful telescope was found half a century ago, there 
are at least ten at the present day. The result is that all 
attractive phenomena, such' as planetary markings, are 
eagerly watched and recorded, so that interesting com¬ 
parisons and confirmations, impossible in former times, 
are often the natural outcome. In regard to the large 
spot on Jupiter it is certain that no previous observations 
can vie with it either in completeness or precision, and it 
must obviously supply the data for determining the rota¬ 
tion period of Jupiter with a degree of reliance beyond all 
parallel. 

Proper motion in the spot itself originates a slight diffi- 



PKJ. i.—T he greet red spot in Transit, December 1881, toh. 40m. There woe a luxe white patch near the equator under the following tide of the reef 

•pot Immediately south of the red (pot U a narrow belt-wUh light and dark orals «ptm U. „ 


culty in adopting a period to satisfy the observations, and 
there is no aoubt that similar independent movements in 
the objects observed were the cause of the differences in 


_1 of deriving the value with conclusive satisfaction. 

We cm of coarse compute with nicety the periods of 
individual markings, but different ones have different 
periods* It is doubtful whether we can select the mark¬ 
ings which are representative of the real period, for the 
•pots ere evidently influenced by a series of atmospheric 
currents which; mspkeo their relative positions on the 
disc in a very short interval of time. In the case of the 
great red spot, it has been surmised from its permanence 
and regularity of apparition that it very nearly represent* 
t to* truerotating period of the planet's sphere, and It is 


gratifying t 
by several 


Prof. G. W. Hough 
A. Marth ... ... 
T. F. J. Schmidt ... 
H. Plitt.'.. 


. w to note that this element hat been determined 
>y several observers with excellent corroboration m 
follows 

9 55 35 ' 2 . Sept. 70 to Jan. 27, 1881 
9 55 34 47 . 

9 55 34 * 4 *. 1879-80 
9 55 33 * 9 *. > 879 . July to December 

These values axe all within one second of the neon 
« 9 h 55 m. 34:5s. Several observer*'have remarked that 
the motion of the spot has slackened somewhat risen 
> 879 . 

Turning now to the equatorial region <rf Jupiter* w* 
shall find here not only r largo extent of dutoil, baft 
marked evidences of great ana rapid changes.* tanas 
diately north and. south of the equator there -m * vert 
wed-defined dark belt, and between there are a serin of 









5# 1882] 


NATURE 


225 


curious irregular shadings interspersed with brilliant white 
spots and light patches, which seem to be influenced by 
some abnormal phenomena. Watched from night to 
night, and their relative positions carefully determined, 
they are seen to vary considerably, and to travel much 
swifter than the red spot. The bright spots, which gene¬ 
rally lie very slightly south of the equator and on the 
north border of the great south belt, are influenced by a 
rapid proper motion on the surface of the planet. In a 
single rotation of Jupiter they are displaced relatively to 
the red spot, to the extent of 3J 0 , their period being 5$ 
minutes less. In 1880 these white and generally oval 
spots were observed with a good deal of attention, and 
in a few marked cases the times of rotation were derived 
as follows:— 


J. F. J. Schmidt... 

A. Marth . 

Prof. O. W. Hough 

W.’f. Denning 


h. m. ». 

9 50 0 
9 50 6 6 
9 S° 

9 SO 9'8 
9 SO S 


One bright spot in particular arrested attention as the 
most conspicuous of its class, and this object continues 
visible at the present time. Its independent motion en¬ 
ables it to make a complete circuit of Jupiter, relatively 
to the red spot, in 44$ days. One of the most interesting 
points of observation is to note the changes in the relative 
positions of the spots on successive nights, and to watch 
the bright equatorial markings as they overtake and pass 
the red spot In four days the white spots traverse an 
equivalent extent of longitude to that covered by the red 
spot, so that during this interval they travel from the/, 
end to the p. end of the latter object. The independent 
motion of the equatorial markings is the same in direc¬ 
tion as that of the satellites and of the planet on its 
axis, namely, from west to east. 

In the southern hemisphere of Jupiter there are several 
narrow dusky bands outlying the red spot, and a few 
dusky streaks or short belts of distinct form are manifest 
In the north hemisphere there is a conspicuous double 
belt in about lat. 25°; the south side of this belt was 



formed by the outbreak and subsequent rapid develop¬ 
ment and dhjpetsioa of a series of dark spots (fairing the 
months of October, November, and December, 1880. 
At first appearing as well-defined and almost as plain as 
the shadows of satellites in transit, they increased, in 
numbers, or became greatly extended longitudinally, 
^gradually lost their decided character until they were 
gventuaUy dispersed around the planet, and formed a 
girdle considerably north of the equator. In feet 
the1 formation of a new belt on Jupiter had been going on 
under th*eres of observers. 

Ae totfce bright equatorial spot, it came to conjunction 
th* red spot on November io, 1881, and. tb# sa»— 
°tyect»<were noted in conjunction on November 


.to the? meantime''the behaviour of the two 
WtNcnvwy remarkable, for the nd spit during 


the interval of 3*6 days has performed 861 rotations, 
whDa the light spot hss completed 86% and has in fact 
travelled round the sphero or Jupiter right times rela¬ 
tively to the position of the red spot I The two objects 
were again observed in the same longitude an December 
34, *88 r, at ah. 43., having completed 967 and 976 rota¬ 
tions respectively. The next two conjunctions will occur 
on February 6, 1882, and March 23,188^ after which 
they will not be well. seen until the ensuing summer, 
when Jupiter again becomes visible in the morning sky. 
and the two spots, should they continue to be presented 
on the dise of the planet, will occupy n early the same Ion- 
August 3* September 17, October 31; and 
14,1889. 
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of the dark masses on the great northern belt The spot 
is also liable to become very faint I have carefully 
noted these variations,and though the observations are not 
sufficiently foil to determine the period, if any, they show 
that the spot becomes faint almost to invisibility at inter- 
vats of about 56 days, and that increased brightness of 
the spot is accompanied with accelerated motion. I 
believe this particular object is a permanent feature on 
the planet, and that it lies far below the level of the dusky 
belts. Mr. Marth has determined from a discussion of 
the observations of 1880 and 1881 (to November) that the 
mean motion of the spot has been uniform, and this is 
important as a proof of its stability. My own numerous 
observations have led me to conclude that: — 

1. It is self-luminous and light-emitting. 

' 2. That it is a part of, or projection from, the actual 
surface of the planet 

3. That therefore it indicates the real rotation period of 
Jupiter, which is 9h. 50m. 6-6s, (- daily rate 878 0, 48), as 
deduced by Mr. Marth. The motion of the red spot 
shows a decided slackening, so that we cannot accept it 
a9 a reliable and invariable indication of the motion 6f the 
Jovian sphere with which probably it has no material 
connection. 

These conclusions are supported by the fact that we 
cannot admit the idea of an object as permanent and 
conspicuous as the white spot, rushing on in advance of 
the already swift axial movement of the planet (as 
computed from the positions of the red spot) whereas 
we can more readily understand that atmospheric ob¬ 
jects. such as the belts and red spot (which are forms 
of identical phenomena}, would show a tendency to lag 
behind the rapid motion of the sphere. We must allow 
that there will be a failure of objects on the extreme outer 
envelopes of Jupiter, to keep pace with the tremendous 
velocity of objects on his real surface. The dusky belts, 
the red spot, and similar markings, are probably openings 
in the Jovian atmosphere, and the slackening motion of 
these objects is simply the indication that they are be¬ 
coming more shallow than formerly, whence we may infer 
that the motion will continue to decrease until they are 
finally dissipated. 

A comparison of my recent observations with those 
made by Gledhill and Welb in the years 1869-72, show 
that many of the features which they described and de¬ 
lineated (in the Astronomical Register and Popular 
Science Review \ are still visible or have reappeared after 
an Interval of obscuration. The great red spot may be 
the same object as GledhiU’s ellipse of 1869-71. In many 
of the details visible then and now there is a remarkable 
similarity both in aspect and position, and the observers 
of Jupiter should further carefully investigate the physical 
appearance of the planet with a view to obtain more dis¬ 
tinct evidence on the question of periodic variation*. In 
this connection I may quote a remark by the late Mr. 
Lassell (Monthly Notices, vol. xxxiv. p. 310), where, in 
referring to round light spots he saw on Jupiter in March, 
1850, and March, 1874, he says : “ I believe the appear¬ 
ance of these spots is very rare, as I have not seen them 
for many years, and the general similarity of the aspect 
of the planet now [1874] and then [1850] suggests the 
Idea that the various phases return in cycles, which I 
think more probable than that absolute secular changes 
occur in the heavenly bodies within the limit of time of 
any human records.” W. F. Denning 

LITTLE ELECTROMOTORS 
'THE probability that within a few months almost every 
a large town and city will be supplied with electricity 
on a large scale for the purpose of lighting, has brought 
into prominence the question of utilismg the same supply 
for the purpose of producing power on a small scale for 
sundry domestic purposes. There are a number of objects 


for which machinery is employed, though on so small a 
scale that it would not be worth while to set up a steam- 
engine or gas-engine to drive it, to say nothing of the 
inconvenience of a steam- or gas-engine in a private 
house. To drive a sewing-machine, for example, or to 
work a light turning-lathe, requires a comparatively small 
power, and usually only for a limited time. It is natural 
then to think that when the power of electricity is avail¬ 
able in the wires which supply electric light, such a power, 
especially as it is so simply and readily controlled, might 
be economically employed for such purposes. 

But to drive machinery by electric currents necessitates 
the employment of the appropriate electric engine or 
“ electromotor,” which, as its name implies, is an engine 
which, by the expenditure of electrical energy, does 
mechanical work. Such engines have been known since 
1831, when Prof. Henry first constructed a rotating engine 
driven by electromagnets. Ritchie, in 1833, indepen¬ 
dently constructed an electromagnetic apparatus for pro¬ 
ducing continuous rotation. Fig. t, which we borrow from 
Prof. S. Thompson's “Lessons in Electricity and Mag¬ 
netism,” shows a modification of Ritchie’s electromotor 
frequently found in collections of electrical apparatus. It 
consists simply of an electromagnet, c d, poised upon a 
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pivot between the poles, n s, of a steel horseshoe magnet, 
and fitted with an arrangement of mercury cups, A B, as 
a commutator, by means of which the current arriving 
through the wires is so directed through the coil as to 
produce motions, in one sense, only round the axis. The 
pole c of the electromagent is attracted round toward s 
until, just as it nears s the wire beneath C passes from 
one mercury-cup to the other, so reversing the current 
and causing c to be repelled from 8 and attracted to N. 

To speak of the further developments of these machines 
in the hands of Jacobi, Sturgeon, Froment, and others, 
would be to traverse ground too wide for the scope of an 
article like this. Pacdnottf s discovery of the ring-arma¬ 
ture, which in 1869 he applied to the construction of an 
electromagnetic motor which was also capable of being 
used as a generator of currents, dropped strangely out or 
sight. And the subsequent discovery of mT Gramme 
that his generator would work as a motor was only tbe 
beginning of a new epoch in the history of electromotors. 
We know that all the magneto-electric and dynamo- 
electric machines used to generate continuous currents of 
electricity, whether of Gramme, Siemens, Brush, or 
Edison are reversible. If we drive than by mechanical 
power they yield electric currents, and if on th« other 
hand we supply them with currents of electricity f they 
can run backwards and do >ork for us. Sawing and 
ploughing are now done every day by this means, we 
have Siemens' electric railway and tramway, and many 
other useful applications of the same prtnriole, of whies 
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one of the newest and most interesting is Dr. Hopkin* produce the field of magnetic force within which the 
son's electric elevator or “lift” armature is placed. The armature is also longitudinal 

But to come back to the application of power on the and of the Siemens' type, with a slight modification, 
very small scale adapted for domestic purposesj several suggested by M. Trouvd, with the purpose of getting a 
small motors exist, each of which can do excellent work, more continuous action. 

The earliest of these small modern motors is that of M. Fig. 3 shows how such a little motor may be attached 
Marcel Deprez, invented about three years ago, and 
which consists (see Fig. 2) of a single Siemens arma¬ 
ture, AD, of the old well-known type, placed longitudi¬ 
nally between the poles of a horse-shoe, or rather a U- 


shaped steel magnet. The advantage of this arrange- S 

ment is that the position of the armature utilises the \Y 

whole field of force which lies between the limbs of the 
magnet. A large number of these little motors were set 

up by M. Marcel Deprez at different points of the pic. 3 . 

galleries of the late Paris Exhibition in illustration of the 

possibility of distributing power from a central source, to a sewing machine. The axis of the armature is here 
Two other forms of motor have more recently claimed vertical and carries a small disk or wheel of india-rubber 
attention. The first of these is the invention of M. Trouvd, which, when the motor is clamped in position, presses 
and differs from that of M. Marcel Deprez in having an against the driving wheel of the sewing machine with a 
electromagnet instead of a permanent steel magnet to contact sufficient to enable it to drive the machine; a 



work which in spite of the small dimensions of the motor it Trouvfln his little electric canoe, and are suggested by 
accomplishes readily, on account of the high speed with M. Tissandier for balloon steering, 
which it runs. No steam-engine so small could possibly The favourite motor, however, at the present time 
thewotx without great loss, since steam will not give appears to be that of Griscom, an American electrician, 
heat at an indefinitely great rate. It is said that whose English agent is Mr. Paterson of Little Britain, 
wee of Faure’s accumulators weighing 50 lbs. each may, and which we depict in Fig. 4% This elegant little 
when luUy charged, drive a sewing machine by a Trouvd machine 1 b only 4} inches long, and Weighs a little over 
!■* A whole week, working five or six hosts every two ^pounds only. But it is remarkably powerful and 
4 &y* Motors similar to thisnave been fixed by M. steady in its action. It can, when fed with a current of 
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requisite strength, rotate at a speed of 500 revolutions a 
minute and in that time will do from 22 to 29 foot pounds 
of work The construction is extremely simple There 
is a Siemens' armature on a horizontal axis, within, and 
entirely surrounded by the fixed electromagnet which 
not only serves to produce a powerful magnetic held, but 
also acts as a rigid framework for the rotating parts, 
which is thus protected from injary The contact of the 
wires of the circuit with the commutator is made by two 
springs with little metallic friction rollers at the end The 
ironwork is made of m all e a b l e cast iron, md so combines 
the advantage of high magnetic power and of cheap pro 
ductioo Mr Gnscam, the inventor, styles his little 
machine the douhle induction motor on account of the 
reaction between the currents in the armature and those 
which supply the outer field magnets The inventor 
originally intended his motor to be used with a 6-cell 
bichromate battery, and he claims that one single charge 
of acid liquid will last long enough to enable a sewing 
machine fixed to a motor to accomplish from 500 to 1000 
yards of stitching But there is no doubt that the motors 
work equally well with currents supplied from any other 
source m adequate strength A gold medal was awarded 

at the late Pans Exh bition to Mr Griscom foi the 
excellence of his capital little machine 
It will be remarked that m each of the little modem 
motors described a simple Siemens armature is employed 
in preference to one in the form of the Gramme ring or 
other complicated pattern Thu, is simply a consequence of 
the difficulty of constructing these more complex kinds of 
armature cheaply on a small scale If they could be as 
cheaply constructed they would doubtless be preferable 
as having no dead point;,, and therefore not being liable 
to stick at starting, though this rarely happens with these 
little electric engines Ic will \ho be noted that the last 
two forms are dynamo electric instead of magneto 
electric, that is to say their fixed magnets are electro 
magnets of iron, not permanent magnets of steel This 
is in order to gam space, for an electromagnet may be 
made far more powerful than a steel magnet of equal 
size, and therefore for an equal power the electromagnet 
will be of less bulk than the magnet of hard steel 


A CHAPTER IN THE HISTOR V OF CONIFER/E 
The Podocarpeje 

'T'HE tribe is limited to three genera Nothing is 
1 known as to the ancestry of two of thes t-Mtcro- 
cackrys and baxegothea, represented now by a single 
species each, but the third, Podocarpus, comprises fifty 
nine species according to Gordon 1 The fruits are 
drupaceous or nut like, and the seed generally possesses 
a hard shell and contains a dicotyledonous embryo The 
leaves are either distichous, like the yew, or imbricated, 
and vary from very small to several inches in length, ana 
although generally parallel nerved, two species tn the 
Kew Herbarium have distinctly dicotyledonous venation 
Like the rest of the Com ferae, some species form colossal 
trees, exceeding 200 feet m height They are classified in 
the w Genera Plantarum” into four groups— Nageta, which 
contains the only Conifer indigenous to the Last Indies, 
Eupodocarpus, comprising the vast majority of the species, 
Stachycarpus, and Dcutycarpus The two latter sections 
are represented in the Eocene, and are at present limited 
to the Malay Archipelago, Australia, New Zealand, and 
South America. Notwithstanding their immense distnbu 
tion and the evidence of vast antiquity which the genus 
presents, scarcely anything is known of their past history 
in most oases the Mage when detached has little to dis¬ 
tinguish it from better-known Comfesae,4rvd the fruits, tn 
the fossil xanditkm, seldom present anything by which 
frrefar gymnospetreoosongm can he referred. Except a 
jreyttaaotar tre o re A*?**? w m » Uy hM >SmS rei>w*ra 
•ftj, ereerewnUN T«yt w> i rf wriyJu>gWD 


doubtful and undescribed species from Aix la-Ghapolk, 
no podocarp is known of earlier age than Eocene, ana 
they disappear from temperate Europe with the Oligocene 
Like the Araucaria and other genera innumerably they 
seem to oppose the theory that all plants have originated 
in northern regions, and passed south by way of existing 
continents and unless it is supposed that their present 
distribution was accomplished prior to the Cretaceous, we 
are forced to admit, tn order to explain their presence in 
Chili and other parts of South America, a land connection 
far to the south of that admitted by Wallace and those 
who share his opinions No trace of podocarp has in 
fact been made known either from the Arctic or the 
American Cretaceous and Tertiary floras 
*Ihe fosi.il Podocarps that are known may be con 
venicntly classified under two heads—those that have 
shed their leaves separately, and those that have shed 
them adhering to branehlets 
Of the former, various species have been described by 
Saporta, Heer Unger, Ettingshauscn, and others, ranging 
in time from the Suessonian to the lowest stage of the 
Aquitaman I hey therefore form a group in Central Europe 
essentially characteristic of the Eocene, and are quite un 
known in the Miocene, except in Italy They occur at Aix, 
Lat 43 0 , and extend up to about I at 48 s , which represents 
their Eocene distribution as at present published It may 
therefore emphasise the importance attaching to a proper 
examination of our British Eocene floras, when I state that 
they have now been found not only at Bournemouth, but 
in Antrim and in Mull or as far north as about 564° The 
British species differs from all those previously figured, 
for it has a broadly sessile and articulated base, whilst 
the others are represented as tapering to a fine point 
The leaves, though scarcely 2 mm broad, sometimes 
reach 5 inches m length Ihose from Mull, and, as 
far as can be seen the half leaf from Antrim, are specifi 
cally identical with the Bournemouth form, and this is 
the more remarkable since the latter is confined to the 
uppermost bed under the Coastguard Station, and has 
never been found in any of the other numerous beds 
from which I have so largely collected Of the Conti 
rrental species, the nearest to it are mostly from Aix, 
whose flora in several other respects presents the greatest 
affinities with ours Besides the identity in appearance 
of some of the leaves with many existing lodocarps, 
as P attdtna, the microscopic structure of the leaves mid 
wood peculiar to them was recognised and explained by 
Unger I have not seen any records of the fruits being 
found, and although some from Bournemouth might 
belong to the species, no essential character is preserved 
Of the Podocarps whose leaves are shed attached to 
branchlets, only the most insignificant traces have been 
hitherto known I have now to add at least two species 
whose foliage, fruit, and flowers are preserved 
The first and most ancient is from Alum Bay, and has 
hitherto been supposed a Sequoia, a Taxus, a Cypress, 
fee., by distinguished Continental professors who have 
examined it Possessing polymorphic foliage, it falls into 
the M Dacrycarpui" division of Hooker By far the 
larger proportion of the foliage collected is distichous, 
being much smaller than that of the yew. with the bases 
of the leaves prolonged down and adhering to the 
stem, and with three out of the five rows, though still 
recognisable, reduced to small dimensions This abor¬ 
tion of some of the leaves, in order to permit the remain¬ 
der to expand into two lateral rows, is exceedingly charac¬ 
teristic of ancient Comfene, and still survives in Sequoia, 
being probably the precursor of the truly da tt chou s 
arrangement seen in Taxus, Taxoduun, Toveya, and 
other existing Conifers The feint » small, petiriated, 
and remarkable as occurring on the distichous b ranches 
The fossils of Alum bay were, unfortunately, col le c te d 
puncinallv for sale, ana the unaiftgaatf im unbrleated 
| WEettendthemaigmficant-looking frmtwtredoSSt- 
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Mm passed over. The fruit I possess is attached to a 
branch, and was found during the last visit to Alum Bay 
on which I was able to collect any fossils, for within a 
few months of that time the leaf-bed disappeared with 
the recession of the cliff. It is the only Conifer known 
from Alum Bay, or even from the Lower Bagshot forma¬ 
tion, and all others should be erased from the list 
The second species is from Bournemouth, and is known 
from even more ample material. The foliage is also 
dimorphic, the distichous type being however very sub¬ 
ordinate and confined, as in A. eupressina and other living 

E , to short, simple branchlcts. A complete seedling 
with its roots possesses an irregular distichous 
something like that of the Alum Bay species, but 
becomes imbricated towards the root. The young plant 
seems to have retained this character for some time, as 
shown by several branchlets. It then appears to have 
assumed a scmi-imbricated foliage, which is exceedingly 

E aceful. The full-grown tree principally possessed im- 
icated foliage, and the position the distichous branchlets 
occupied can only be inferred from existing allies. The 
largest branch is about fifteen inches long, and is com¬ 
posed of about thirty branchlets: but this is surpassed 
in elegance by another seventeen inches long, whose stem 
is still imperfect. The simple branchlets are very slender, 
about six inches long, and were often shed singly, but 
both branches and branchlets, as I here term them, were, 

I think, articulated and shed naturally, and not broken 
off by wind. The fruit is a berry of about half an inch 
diameter, clustered in three, shortly stalked, and borne on 
an imbricated branch, and the male catkins arc in pairs 
and terminal. The tree was probably of large growth, 
and pendulous. A third form, which I cannot assign with 
equal reason to any genus but Podocarpus, has larger 
foliage. Both of these types seem extinct, with their 
nearest allies in the Australian region and the Oriental 
Island region of Wallace. 

In addition to these there are fruits from Sheppey which 
I believe to be podocarpous, one at least seeming identical 
with P. data of Queensland. The whole of the forms will 
be published and fully illustrated by the Palseontographical 
Society in their usual exhaustive manner. 

The study of the Tertiary Conifer®, together with that 
of the ferns, has already led to some not unimportant 
rectifications. The Bovey Tracey beds have been exactly 
correlated with those of Bournemouth, and now the Mull, 
and I believe also the North of Ireland beds, can be 
dearly shown to be Eocene. I also hope in my next 
journey to Iceland to complete the correlation of the 
Tertiary beds there, and of Scotland and Ireland, with 
those of Greenland, which I cannot but regard, from 
whatever aspect they are viewed, as of considerably earlier 
age than Miocene. J. Starkie Gardner 


NOTES , 

We are glad to see in the recently published number of the 
Journal of the Lmnean Society Mr. Bentham's important paper 
on the Graminut, giving the critical results of his examination 
of the leading groups and genera of that important family, 
Having been read so recently as November 3, tg&i, it has been 
printed and tamed to the Fellows with ooutqgndable rapidity. 
We understand that our distinguished English botanist is, not¬ 
withstanding his recent revere domestic affliction and his advanced 
*ge, in excellent health, and that he is daily engaged In the 
Herbarium of the Royal Gardena, Kew, in the continued pro. 
paradon of the Genera Ptauiarum—tht monumental work on 
the generaof aU known flowering plants* of which the Ant in* 
'Vdmmrnm pntttahod in iflfo. Sir Joseph Hooker and Mr. 
fflantham h— turn occupied with Its elaboration *r the last 
WMKtcr'itfaottitty, and it will be with feating* of Ho tmail 
te H risiri on .that all students of systematic botany will laam tbat 


the printing of the third and concluding volume will shortly be 
commenced. 

Messrs. Macmillan and Co. will shortly publish an 
account of the late Prof. James Clerk Maxwell, by Trof. Lewis 
Campbell, of St. Andrews, and Mr. William Garnett, late 
Fellow of St. John’s College, Cambridge. We understand that 
Prof. Campbell was Maxwell’s intimate associate in early life, 
and Mr. Garnett was associated with him as demonstrator at the 
Cavendish Laboratory from its opening in 1873 Prof. Max¬ 
well’s death in 1879. The work will consist of (1) a biographical 
outline by Prof. Campbell, with selections from correspondence; 
(2) by Mr. Garnett, a popular account of Maxwell’s chief con¬ 
tributions to science; and (3) a collection of his poems, a few of 
which are already known to the public, while the greater 
number of them will now be published for the first time. 
The book will be illustrated with one or more steel plates 
of portraits, and a series of outline sketches of early scenes, 
done by Prof. Maxwell’s cousin, Mrs. Hugh Blackburn (J.B.), 
from drawings mode by herself at the time ; also with coloured 
and other diagrams explanatory of his scientific work, some of 
which ore taken from original water-colour sketches of his own. 
Not to dwell here on Prof. Maxwell’s eminence as a man of 
science—the originality and depth of his character, his religious 
earnestness, his amiability, and his quaint ironical humour, may 
be expected to render this presentation of him by intimate 
friends more than ordinarily attractive to many readers outside 
the scientific world. The whole will be comprised in an octavo 
volume of about jeo pages. 

Under the direction of the Trustees of the Gilchrist Educa¬ 
tional Trust a course of scientific lectures by Mr. Lant Carpenter 
has just been given in five Lancashire towns. The total audiences 
were from 3500 to 4000 per week, chiefly artisans, who maintained 
their interest to the very end—the some people coming night 
after night—and in some instances going to anothcr-town in the 
same week to hear the lecture over agam. The lectures were 
well illustrated by experiments and by the photographic diagrams, 
&c., in the oxhydrogen lantern. The latest developments of 
science were treated of, including the storage of energy and the 
electrical transmission of power. At the close of the course, 
hearty votes of thanks (with requests for other courses) were 
passed to the Gilchrist trustees and to the lecturer. 

The staff of the Russian observing station on the Lena left St. 
Petersburg on December 27. MM. Yurgens and Eigner are 
intrusted with the astronomical, magnctical, and meteorological 
observations, and Dr. Bunge will make researches in zoology, 
botany, and geology. They expect to reach Irkutsk with their 
instruments, in two months, and to begin next spring their 
journey to Yakutsk, so as to be able to open the polar station at 
the mouth of the Lena, on August 1, 1882. 

The rate of the cricket’s chirp varies with the temperature, 
becoming faster as the latter rises. Recently a writer in the 
Salem Gazede (Mass.) gave the Mowing rule for estimating the 
temperature of the air by the number of diirps made by crickets 
per minute:—" Take seventy-two as the number of strokes per 
minute at 6o # temperature, and for every four strokes more add 
I* ; for every four strokes less deduct the same.” In a letter to 
the Popular Science Monthly, Margarette W. Brook gives an ac¬ 
count of observations she made with a view to testing this rule, on 
twelve evaningf, mm September 30 to October 17. Her column 
of te m per a tures as computed by the rate of vibration show* a 
ebae agreement with that of temperatures reoorded by the 
thermometer. 

tat industrial manufacture of ox^fan has'engaged much 
thought, while the uses, on* large seal*, of ri w te gwrtAavc not 
been very exactly determined. At Rasey there ate now works 
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for producing the gas • according to an improved method 
of MM. Brin fr&res, who attach the highest value to oxygen 
at an industrial agent, and indicate various applications of 
it. The process is the well-known one in which caustic baryta 
absorbs oxygon from the air, and gives it up under beat. By a 
special way of preparing the baryta, however (described in 
Annalts IndustritUes), they render it highly retentive of its 
absorbent power, obviating the necessity of frequent renewal* 
After 400 operations there was (on microscopical examination) 
no appreciable change. The baryta is placed, at Passy, in 
metallic retorts connected, in groups of fifteen, in two furnaces 
heated with gaseous fuel. A locomotive engine drives Root 
blowers, which force air into the retorts; after peroxidation the 
oxygen is liberated by heat, and pumped into the gasometer 
through an apparatus which removes traces of carbonic acid. 
As it is found that the peroxidation takes place better with moist 
than with dry air, the air is passed through a saturator on its 
way to the retorts. For production of 5000 cubic metres of 
oxygen a day in Paris, it is estimated (from the data at Passy) 
that the cost per cubic metre would be from o*ia to 0*15 franc, 
according as coal or coke was nsed for fuel. The price of 100 
kilogr. of baryta prepared by the new method is about 250 
francs. 

Military surgeons are familiar with the remarkable attitude 
retained by soldiers who have died on the battle-field. Recent 
experiments by M. Brown-Sdquord (Comfits rendits, December 
a6) throw some light on the phenomenon. It is proved (1) that 
a true muscular contraction may occur a certain time after as 
well as before death, and that this contraction may last long, 
and pass into the state of cadaveric rigidity, or disappear com¬ 
pletely, so that one may then recognise the persistence of runs, 
cular irritability; (2) that of the different parts of the brain, the 
cerebellum has most power of producing contraction after death ; 
(3) that the retention, by soldiers killed on the battle-field, of 
the attitude they had before death, depends not on a sudden 
occurrence of cadaveric rigidity, but on the production of a true 
contraction. 

In a paper lately read before the Royal Society of Tasmania j 
Sir J. H. Lefiroy gives a new determination of the magnetic 
declination—8* 49'*3 E.—-at Hobart for the year 1881, which he 
had made on the site of the old magnetical observatory of 
1840-48. He notes the observation of Tasman in 1642, that 
“near the coast here” (Tasmania) “the needle points due 
north,” and comparing this with the values obtained by some 
modern observers since 1840, he concludes that the declination 
which had been increasing up to the time of the magnetic survey 
made by Dr. Neumayer in 1863, is now decreasing. At Mel¬ 
bourne it has also been observed that the declination has been 
decreasing since 1865. 

The University of St. Petersburg has bad added to it an 
astronomical observatory for the students. Until now the 
students who wished to learn practical astronomy have been 
reduced to make use of the very old observatory of the 
Academy of Sciences, with its old instruments and a complete 
'want of any accommodation for study, or to find some friend 
among the officers of the Military General Staff Academy, who 
•tody at Fttlkovo, Now St. Petersburg has.a fine observatory, 
and will have on assistant •professor especially for this subject. 

St. Fstusbueo'Is to have its Electrical Exhibition, organised 
by the Technical Society. Several manufacturer* of electrical 
apparatus and several Russian inventors have already promised 
their oo-operation. 

A volume of considerable interest has recently been published 
by Friedenchsen and Co. of Hamburg-* 1 Dr. Ludwig Leich¬ 
hardt’s Briefc an seine Angeh&rigen," edited by Dr. G. Neu- 


mayer and Otto Leichhardt, a nephew of the unfortunate 
Australian explorer. These letters are of special interest at' 
present, when rumours come from Australia that the journals 
and other traces of Leichhardt have at last been found. The 
letters extend from 1834 (Gottingen) to April 3,1848 (Macpher- 
son’s Station, Fitzroy Downs). These letters give one a high 
opinion of Leichhardt’s qualifications for the work of explora¬ 
tion. lie had an excellent education not only at home, but 
during lengthened residences in London and Paris. He bad a 
strong love for natural science, was a shrewd and accurate ob* 
server, and a writer of considerable graphic power. His account 
of life in London and Paris is decidedly interesting, and his 
letters from Australia during his exploring work lead one to feel 
that the death of the writer was a real loss to science. These 
letters were quite worth publishing. Appended is a long paper 
by Dr. Neumayer on Leichhardt as a naturalist and explorer, in 
which the writer justly gives a high estimation of his qualifica¬ 
tions and character. 

The Association for the Improvement of Geometrical Teach¬ 
ing will hold its annual meeting at University College, Gower 
Street, W.C., on Wednesday, January II, at 11 a.m., when 
amongst other business the Code of Rules drawn up last April 
will be submitted for confirmation. The following resolution; 
will be proposed : That the proofs of the propositions contained 
in Book I. of the Syllabus will be received by the Association; 
and that the Committee for Elementary Plane Geometry be 
instructed to add a collection of exercises to the proofs of the 
propositions of the Syllabus. All persons interested in the 
objects of the Association are invited to attend. 

The number of visitors to the Royal Gardens, Kew, during 
the year 1881 was 836,676, the largest hitherto recorded. 

AMONG the special articles in the Annuaire of the Brussels 
Observatory for 1882 are the following;— A list of 2000 com¬ 
munes in Belgium with their altitude according to the official 
survey; a paper on the conformation of the terrestrial globe; a 
series of studies of sun-spots in their various relations, by M. 
R. Tamene ; tides on the coast of Belgium, by F. Van Rysset- 
berghe; asteroids and comets discovered in 1881, by M. L. 
Niesten. 

Mr. E. C. Ozannk, of the Indian Civil Service, at present 
a student at the Royal Agricultural College, Cirencester, has 
been appointed Director of Agriculture in the Presidency of 
Bombay. 

A schime » on foot, having been approved by the Municipal 
Council of Paris, for extensively lighting with electricity the 
quarters of the Prefecture of the Seine, in the Tuileries. It is 
the work of M. Cemesson, and comprises lighting the Salle de* 
Stances with eighty Swan lamps (in place of eighty Carcel 
lamps), and six Siemens’ arc-lamps; lighting the library with 
forty-eight Maxim incandescent lamps (on the present lustres); 
another room with twenty-four Lane-Fox incandescent lamps ; 
another with twenty Swan lamps; the Salle des Par Perdu* 
with two Wcrdermtnn lamps; a lobby with two Siemens’ 
lamps, and a staircase with four Brush lamps. The whole will 
require an outlay of 75,000 francs. The horse-power necessary 
is 44, and while the idea of obtaining this from the Seine baa 
been considered, it lias been decided to set up a gas-engine in 
the court of the Tuileries. A portion of the motor force is to be 
employed for electric hoists, for driving ventilators, and other 
uses. 

From the Annual Report of the Government Botanical 
Gardens at Sahanmpur and Mossooree for the year ending March 
last, we gather the following facts 1—On the collection and pre¬ 
paration of drugs, which seems to be an important item in the 
work of the establishment, it Unstated that an indent for aoo lb. 
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of Taraxacum extract from the root of the Dandelion {Taraxacum 
officinale) was received from Calcutta. To fupply this demand, 
which was the first occasion on which Taraxacum extract was 
supplied from the Sahorunpur Garden, the seeds were sown over 
about half an acre of land in August, and the roots were dug up 
during the month of March and thoroughly dried in the sun, 
after which they were reduced to fine powder, this powder was 
then put into water and allow r ed to stand one night. The mixture 
was strained through fine cloth, and the clear liquid was then 
heated in a water bath until it had acquired the proper consist¬ 
ency. During the heating process a certain quantity of rectified 
spirits of wine was added to the extract. The heating pro¬ 
cess being finished, the extract on becoming cool v as put into 
suitable jars and despatched. Of the Chuffa or Earth Almond, 
the tubers of Cyperus esculettia, a native of South Europe and 
North Africa, Mr. Duthic reports that about two dozen tubers 
have been received from Dr. Schcmburgk, of Adelaide, and of 
this number about one-half had started into growth and were 
thriving luxuriantly. The tubers of this plant are used as an 
article of food in Egypt and in some ports of Europe, and they 
are now recommended for feeding sheep, hogs, poultry, &c., for 
which purpose they are largely used in the Southern States of 
America. Of Lucerne {Mtdicago satita) it is stated that the 
demand for seed is every year increasing, "In addition to its 
good qualities as a fodder plant for horses and oxen it has the 
further advantage of being a perennial, which is very little 
affected by the extremes of heat and moisture it has to endure in 
North India. The Argan {Argania sideroxylon), a valuable oil- 
producing tree of Morocco, has been received atSaharunpur, and 
every care will be taken with the plants should the seeds germi¬ 
nate. Mr. Duthie says, "I find from a list published in 1854 
by the late superintendent, that the tree then existed in the 
Sahorunpur Garden. An none of the original trees are now to be 
found it would appear that the climate of this pan of India is 
not altogether suitable." 

Under the title of a "Catalogue of the Phxnogamous and 
Vascular Cryptogamous Plants of Indiana ” we have received a 
small octavo pamphlet, giving as we believe the first complete 
catalogue of the flowering plants and ferns of the well-known 
State of Indiana. The flora numbers 143a species referred to 
577 genera, and no doubt further additions will from time to 
time be made. The authors of the useful flora are the editors 
of the Botanical Cautte of Crawfordsville (J. M. and M. S. 
Coulter) and Prof. C. Barnes. 

The last number of the Zapiska {Memoirs) of the Caucasian 
branch of the Russian Geographical Society contains a valuable 
paper by the late P> K. Ushar, on the " Oldest Traditions on 
Caucasus." 

We have just received the first part of a second series of Dir. C, 
Fr. W. Krukenberg’s " Vergleichend-physiologische Studien,” 
Heidelberg, 1883. This part, of over 180 pages, is taken up 
with a number of very important and interesting memoirs, on 
such subjects as " On the Temperature at w hich the Lymph of 
Invertebrates Coagulates," "On the Colour Substance of 
Feathers," "On the Protective Coverings of the Echino- 
derm*,” &c. 

The Polytechnic has at last been sold, anfarill finally close 
on January at. Until then a varied programme will be pre¬ 
sented daily, including new musical, optica], magical, and 
popular scientific entertainments, os well as a rkkmfit of very 
many of those that have been characteristic of the place during 
the last twenty years. 

A very favourable Report is to hind of the Sheffield Free 
Public Libraries sad Museum. Many additions have been made 
to the latter, and the small observatory attached, and which is 


open to the public, was visited during the year by about 3000 
people. 

On December 39, 1881, two strong shocks of earthquake were 
felt at Kiangari, in the province of Kastamoumi. The move¬ 
ment was from east to west. Considerable damage was done to 
the village, but no details have yet been received at Con¬ 
stantinople. 

We have received from the Society of Telegraph Engineers a 
list of the additions to their library during the past year; this 
library, we may remind our readers, is now open to the public. 

The Waterford Literary and Scientific Association have begun 
to publish their Proceedings. The part for 1880-81 contains 
abstracts of various lectures and papers, and the fifth Annual 
Report records the steady success of the Association. 

The additions to the Zoological Society’s Gardena during the 
past week include a Rhesus Monkey ( Macacut erythema) from 
India, presented by Mr. Win. Trent; a Marsh Ichneumon {Her. 
pcstes galcri) from South Africa, presented by Mr. Ernest 
Wells ; an Indranee Owl {Symium indranee) from Ceylon, pre¬ 
sented by Commander Burkitt 5 a Short-toed lark {Calandrella 
brackydactyla ), British, presented by Mr. II. A. Macpherson; a 
Pike ( Etox Indus), British fre*h waters, presented by Mr. George 
Seaton; a Malbrouck Monkey {Cereopithecus cynosurus) from 
West Africa, a Kinkajou ( Cercoleptes caudivolvulus) from Brazil, 
a Black-footed Penguin (Sphmiscus demersus) from South Africa, 
deposited ; a Kusimanse {Crossarc hut obscurus) from South 
Africa, a White eared Conure {Conurus leucoiis) from Brazil, a 
Blue crowned Parrot (Tanygncttkus luunensis) from the Philip¬ 
pines, purchased; a Molucca Deer (Cervus moluccensis), bom iu 
the Gardens. 

PHYSICAL NOTES 

The vapour-tension of liquid mixtures has been lately investi¬ 
gated by Herr Konowalow \Wied, Ann., No. 9) in the case of 
the first four members of the alcohol and the acid series, each 
mixed, in various proportions, with water. Curves were ob¬ 
tained by taking the percentages as absciss* and the tensions as 
ordinates.' The author finds that each mixture, to which a maxi¬ 
mum or minimum of tension corresponds, has, at the tempera¬ 
ture indicated, the same composition as its vapour. Thus liquid 
mixtures, with reference to distillation, are divisible into three 
groups—( b) Those whose curve of tension has neither a maxi¬ 
mum nor a minimum ; (£) Those whose curve has a maximum 
{t.g. propylic alcohol, butyric acid); (f) Those whose curve bos 
a minimum (e.o. formic acid). Herr Konowalow shows, from 
a table of all the constant boiling mixtures known to him, that 
in all the boiling temperature or the mixture ia either greater or 
less than those of both constituents, i.r. all the tension-curves 
have a maximum or a minimutp, The existence of such a point 
seems, thus far, to be a necessary condition of the existence of 
a constant boiling mixture. These mixtures have not, apparently, 
a simple molecular constitution. 

In his study of sulphur Saint-Claire DeviBe obtained {from 
flowers i)f sulphur) a variety more stable than those known, and 
Insoluble In sulphide of carbon; its form being that of a fine 
powder,-each grain a hollow vesicle. He failed to find the 
specific gravity of this vesicular sulphur, and suggested to M. 
Spring, about a year ago, to subject the material to the powerful 
compressing apparatus used in fats recent noteworthy experiments. 
This has been done (Bull. Belg. Acad , No. 8), with a pressure 
of 8000 atmospheres for a few seconds and temperature of 13*, 
producing hard pale yellow blocks. Treatment with sulphide 
of carbon showed that 4’ 31 P* cent, was transformed into octa¬ 
hedral sulphur, so that the density of the vesicular variety is 
less than that of the other. M. Spring further directly .deter¬ 
mined the specific gravity of those blocks at different tempera¬ 
tures, meftaring the expansion; and by calculation he reaches 
the result that vesicular sulphur has probably die same specific 
gravity u prismatic sulphur (1 *960). It Was also observed that 
vesicular sulphur dilates regularly under Tfcaf up to 43*, beyond 
which It contracts continu -uriy, till at 80 it has the same specific 
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In another paper to the Belgian Academy (Bull. No. 8) M, 
Spring concludes that there is a relation between the dilatation 
and the atomia weight of simple substances; for certain of them, 
at sulphur, selenium, and tellurium, nickel and cobalt, iron and 
aluminium; the former is inversely proportional to the latter. 
Otherwise expressed, the dilatation per atom (in the groups 
specified) is constant. The possibility is thus suggested of deter* 
mining the number of atoms contained in a molecule of a solid 
substance. • M. Spring is investigating this. 

Prof. W. Holtz, inventor of the well-known Holtz electrical 
machine, has recently studied the various possible ways of 
arranging the inductors and armatures of bis machine. Ibis 
research «u undertaken with ft view partly to investigate the 
action of the analogous machine of Toplcr, in which the fixed 
plate is not pierced a$ in the Holtz machine, and partly to ascer¬ 
tain the reasons for the shifting brushes of light to be observed 
in the ordinary Holtz machine. The research, which is too 
lengthy to reproduce here, led to the conclusion that there is an 
advantage in the apertures of the fixed plate. 

To charge the electrodes of a secondary battery to their maxi¬ 
mum potential requires a quantity of electricity roughly propor¬ 
tional to their surface. But if the source from whence the 
charge is derived is of an electromotive force inferior to this 
maximum, then the polarisation-charge is limited, not by the 
surface of the electrodes merely, but by the fact that the oppos¬ 
ing polarisation completely stops the current. M. Blondlot has 
lately determined the quantities of charge required to polarise 
to snch a limit a voltameter of given electrodes, when the elec¬ 
tromotive forces are also of given magnitude. This was done 
by using a voltameter with very small electrodes, and including 
in the circuit with it a battery, a ballistic galvanometer, and an 
apparatus for closing circuit during a determinate fraction of a 
second. By the device of increasing the area of one or other 
of the electrodes, M. Blondlot was able to study independently 
the two cases of polarisation by oxygen and of polarisation by 
hydrogen. The aathor further shows (Journal de Physiaue) 
that the elementary capacity of an electrode for a given 
electromotive force does not depend on the nature of the 
electrode. The latter is also proved by a single qualitative 
experiment. It follows that to charge, by an instantaneous 
polarisation, the electromotive force between an electrode and 
electrolyte of value e x to a value e v the same quantity of elec¬ 
tricity is always required, whatever the chemical nature of the 
electrolyte. Further, the charge of the double electric layer at 
the surface of contact of an electrode and electrolyte does not 
depend on the nature of the electrolyte if the electric difference 
remains the same. M. Blondlot has also given an absolute 
measure of the initial capacity of platinum in water acidulated 
by sulphuric arid, and shows that this capacity may vary under 
different influences. 


GEOGRAPHICAL NOTES 

The Journal of the Geographical Society of Tokio for the 
year 1881 has just been published. It is printed wholly in the 
Japanese character, and its contents are therefore inaccessible to 
all but a very few European readers. Besides reports of the 
meetings, and some other official information, it contains a paper 
on Sagnaliaansl the Kurile Islands, and one on the historical 
geography of Japan. Soma Japanese who have travelled in 
China Dave formed themselves into a society for publishing a 
topographical description of ibat country. This will contain 
little that will be new to English readers, as no Japanese has, 
ml Asia from the side of "' 


webnhmnr, penetrated into Central Asia 
The Japawem b ave gi ven ns much new 
Cona^wUhey have aayat added little else to 
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MR. E. C. ffOmflr paper on Lake Tanganyika forms the 
staple of the January issue of the Geographical Society’s Pro- 
cmdingt. Thotwo mtpe which Mr. Horn furnishes are a valuable 
addition to the car tog r ap hy of the lake, which is now for the 
first time delineated with my pretence to accuracy as a whole, 
The map of the aratburo pert of the take, Livingstone's Lake 
Liembe, la- on tfae rade of fin geographical miles to the iach. 
Mr. Mhrithns’s paper on (beJhmntMr ex p ed i tion tod Comtno- 
* '' Jansen's notes on recent Dutch Arctic voyages, sad Mr. 
k Smith’s probable position we ban already referred to at 


some length, and in connection therewith need only add that a 
map is now given of Wnngel Island from Lieut. Barry's survey. 
The geographical notes bring us some interesting news of African 
exploration, chiefly on the east side of the continent, and hold 
out the hope of a future paper on the little-known interior of 
Mozambique by n new traveller. 

The fir- 1 seven sheets of the large man of Eastern Equatorial 
Africa, with the preparation of which Mr. Ravenstein was 
entrusted in 1878 by the Council of the Geographical Society, 
are at last ready for issue by Mr. Stanford. 

Dr. Harmand, who has for some time been an assistant 
secretary of the French Geographical Society, and has lately 
been appointed Consul for France at Bangkok, Ls shortly to avail 
himself of the opportunity thus offered for making natural history 
and ethnographical collections in the Indo-Chinese peninsula. 

We have received parts 27-29 of the new edition of Sticlcr a 
Hand Atlas, containing the following mapsA railway and 
steamer map of Germany and neighbouring countries; Austria- 
Hungary; India and Inner Asia, northern sheet; a meteoro¬ 
logical chart of the world; Iran and Taran; general map of 
South America; sheet 4 of the six-sheet map of South America; 
North-East Africa and America ; South Africa and Madagarcar. 
Other three parts, containing eight maps, will conclude (lie new 
issue of this Standard Atlas, uliich will have ninety-five maps 
in all. 

The Deutsche Gtographiscfu Pliitler (Heft 4 Band 10) of the 
Bremen Society contains the narrative of the brothers Krause, 
sent by the Society to explore the Behring Straits region, 
mainly for commercial purposes. Capt. Koldeway contri¬ 
butes a paper on the position of the Arctic ice during the past 
summer, w hich was peculiar in some respects ; Capt. Koldeway 
shows that it was dependent on n eteorological conditions with 
which we are imperfectly acquainted, but for a knowledge of 
which the Arctic observing stations ought to do much. There 
is also a useful summary of the Arctic work of the year, in which 
it is claimed for Capt. Dallmann that he was the first to land on 
Wrangel Land in 1S66. In a note on p. 448 of the ** Voyage 
of the Vega," vol. i., Baron Nordcmkjd'd, however, thinks it 
strange that Dallmann should only now have mentioned this 
voyage. 

Since 1873, Herr Dietrich Reimer of Berlin has published at 
intervals important contributions to the literature of African ex¬ 
ploration, under the title of "Beitriigezur Entdeckungsgeschkhte 
Afrika’s.” The first issue was a series of small maps showing 
the progress of a general knowledge of Africa from antiquity 
down to the nineteenth century. Toe second contains a paper 
on the part taken by Germany in African exploration, and » 
map, with text, showing what the various nationalities have done 
for African exploration during the nineteenth century. The 
third issue is a volume containing the journal of Dr. Paul Pogge 
during his exploration of the I.unda States, in the southern basin 
of the Congo in 1875-6. The fourth volume gives a narrative 
of Herr Otto H. Schlitt’s exploration on the Lower Quanza in 
1877-9. These arc all of considerable value, especially the two 
hut issues, which contain the results of much detailtd work by 
competent scientific observers. We trust Herr Kelmer will be 
encouraged to continue his enterprise. 

The Vienna Geographical Society celebrated the twenty*fifth 
anniversary of its foundation on December 22 last. The Sodety 
numbers 74 honorary and 644 ordinary Members; its library 
consists of nearly 11,000 works. 

The geographical weekly Dot Jutland has changed hands. 
Up to December 31 last its editor was the well-known 
geographer, Fr. von Hellwald ; his place is now token by Prof, 
Frfedr, Ratrel of Munich. The paper will in future coniine its 
contents solely to geographical and ethnographical subjects. 


ACTION OF FREE MOLECULES ON RADIANT 
HEAT ,i AND ITS CONVERSION THEREBY 
INTO SOUND * 


'THE lecture opens with a brief reference- to the researches of 
1 Leslie, Rumford, and Melloni. The labours of Tyndall 
and Magnus, as far as they bear upon the present subject, ore 
then succinctly sketched, their points or difference brin g 
* Abstract erf the Baksrian lecture, by J. Tyndall, P.R.S., given at the 
Royal Society, November (4. rtori 
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signalised and briefly discussed. This preliminary sketch is 
wound up by a reference to a recently-published paper by Lecher 
and Pentter, who, while supporting the lecturer In the matter of 
gases, dissent from him in the matter of vapours. These investi¬ 
gators are especially emphatic in affirming the neutrality of 
aqueous vapour to riuliant heat. Following Magnus, they refer 
Tindall’s results to what Magnus calls “ vapour-hesion,’’ that 
is to say, to the condensation of the vapours on the surfaces of 
the plates of rock-salt used to close the experimental tube, and 
on toe interior surface of the tube itself. 

In November, 1880, the lecturer's investigations in this field 
were resumed. Former experiments were repeated and verified 
with divers sources of heat, and with various experimental tubes 
—some polished within, and others coated inside with lampblack. 
The results obtained with the one class of tabes are substantially 
the some os those obtained with the other. 

Hut even a coating of lampblack may be supposed to reflect a 
certain amount of heat, hence the desirability of an arrangement 
whereby internal reflection should be entirely abolished. This 
was accomplished in the following mannerA spiral of 
platinum wire, rendered incandescent by a voltaic current of 
measured strength, was chosen as source of heat. An experi¬ 
mental tube 38 inches long and 6 inches in diameter had two 
circular apertures at its ends, closed by transparent plates of 
rock-salt, 3 inches in diameter. The tube was furnished with 
three cocks—one connected with a large Bi&nclii’s air-pump ; 
another with a purifying apparatus; while through the third 
vapours and gases could be admitted, Prior to entering the tube 
the calorific rays were sent through a very perfect rock-salt lens, 
by means of which an image of the spiral was formed on the 
most distant plate of rock-salt. To obtain the image with 
dearness, the spiral was first rendered highly luminous, and 
afterwards reduced, by the introduction or resistance, to the 
required temperature. In this way a calorific beam was sent 
dong the ads of the experimental tube without at all impinging 
upon its interior surface. No reflection came into play ; no ab¬ 
sorption by hypothetical liquid Aims, coating the internal 
surface, could occur; and yet experiments made with this 
arrangement entirely confirmed the preceding ones, wherein by 
far the greater quantity of heat which reached the pile had 
undergone reflection. 

When the source of heat wot changedJ to a carefully-worked 
cylinder of lime, a portion of which was' rendered incandescent 
by an ignited stream of coal-gas and oxygen, the results were 
confirmatory of those obtained with the spiral. The order of 
absorption m both cases was the some, the only difference being 
that the fractional part of the total radiation absorbed in the 
case of the lime-light was less than that absorbed in the case of 
the spiral. 

To condense the radiation from the lime-light, concave mirrors 
were sometimes employed, and sometimes rock-salt lenses. - The 
remits in both cases were identical. 

An experimental tube of the dimensions here given was em¬ 
ployed by the lecturer to check his resalts more than ten years 
ago. Its interior surface was rough and tarnished, and when 
warmed dynamically by the entrance of a gas its power os a 
radiator enabled It to disturb, to some slight extent, the purity of 
the results. To obviate this, the experimental tube recently em¬ 
ployed was provided with an internal silver surface, deposited 
electrolytlcally and highly polished. By this arrangement the 
radiation of the tube itself, as well as Its absorption, was ren¬ 
dered quite insensible. 

The rock-salt plates used to close the experimental tube, and 
on which liquid films are alleged to be deposited, remain to 
be examined. In this case a&o an txpmmmttm cruris is 
* possible. If the observed absorptions be due to such liquid 
films, then the separation of the salts more widely from each 
other, the space between them being copiously supplied with 
vapour, ought to produce no effect; but if the absorption, as 
uleged by the lecturer, be the act of the vapour molecules, then 
the’deepening of the absorbing stratum ought to produce an 
Mounted effect. For many gases and some vapours this 
problem was solved as fsr back as 1863. By means of an appa- 
rates then described, polished plates of rock-salt could be 
“ought into contact with each other, mud then 'gradually sepa¬ 
rated, until the gaseous stratum between them was some inches 
In depth. With sulphuric ether vapour, the distance'between 
the plates being one-twentieth of najindt, aa absorption if 9 
percent wa« observed. With a thfc&er stratum, or a weaker 
vapour, even this steal! absorption vanished, while In passing 


from one-twentieth of an inch to two inches the absorption rose 
from 2 per cent, to 35 per cent, of the total radiation. Such 
experiments, recently verified, entirely dispose of the hypothesis 
that liquid films were the cause of the observed absorption. 

The “vapour-hesion hypothesis " involves the assumption that 
liquids exert on radiant heat an absorbent power which is denied 
to their vapours. It assumes, in other words, that the leat of 
absorption is the molecule considered as & whole, and not the 
constituent atoms of the molecule. For were the absorption 
intra-molecular, the passage from the liquid to the vaporous 
condition, which leaves the molecules intact, could not abolish 
the absorption. So far back as 1864 the lecturer had proved 
that when vapours, in quantities proportional to the densities of 
their liquids, were examined in the experimental tube, the order 
of their absorptions was precisely that of the liquids from which 
they were derived. This result has been recently tested and 
verified in the most ample manner by means of die apparatus in 
which internal reflection never conies into play. It furnishes, 
therefore, the strongest presumptive evidence that the seat of 
absorption in liquids and in vapours is the same. 

As a problem of molecular physics it was, however, In the 
highest degree desirable to compare together equal quantities, 
instead of proportional quantities, of liquids and vapours. 
Highly volatile liquids alone lend themselves to this experiment, 
for only from such liquids can vapours be obtained sufficient, 
when caused to assume the liquid form, to produce layers of 

K acticable thickness. Two cases, however, have been very 
Ily worked out, the substances employed being the hydride of 
amyl and sulphuric ether. Careful and exact experiments, many 
times repeated, lead to the result that when the number of mole¬ 
cules traversed by the calorific rays in the vapour is the same as 
that traversed in the liquid, the absorptions ore identical. In 
the silvered experimental tube, which, as stated, is 38 inches 
long, hydride of amyl vapour, at a mercury pressure of 6‘6 
inches, is equivalent to a liquid layer 1 millim. in thickness, 
while a vapour column of sulphuric ether, of the same length, 
and 7*2 inches pressure, would also produce a liquid layer 1 
millim. thick. The experiment has been made with the utmost 
care, both with the lime-light and the incandescent platinum, 
with the result that it is impossible to say that there is any dif¬ 
ference between the vapour absorption and the liquid absorption. 
In the face of such facts the “vapour-hesion” hypothesis, as an 
explanation of the results published by the lecturer, cannot be 
sustained. 

On November 29, 1880, he had the pleasure of witnessing, in 
the laboratory of the Royal Institution, the experiments of Mr. 
Graham Bell, wherein a concentrated luminous beam, rendered 
intermittent by a rotating perforated disk, was caused to impinge 
upon various solid substances, and to produce musical sounds. 
Mr. Bell’s previous experiments upon selenium naturally led him 
to conclude that the effect was produced by the luminous rays of 
the spectrum. The contemplation of these experiments pro¬ 
duced in the lecturer the conviction that the results were due to 
the intermittent absorption of radiant heat. He was experi¬ 
menting on vapours at this time. Substituting in idea gosfcous 
for solid matter, he clearly pictured the sudden expansion of an 
absorbent gas or vapour at every stroke of the calorific beam, 
and its contraction when tbofceam was intercepted. Pulses far 
stronger than those obtainable from solid matter would probably 
be thus produced, which, when rapid enough, would generate 
musical sounds. The intensity of the sound would, of course, 
be determined by the absorptive power of the gas or vapour. 

This idea was tested on the spot. Placing sulphuric ether in a 
test-tube, and connecting the tune with the ear, the intermittent 
beam was caused to fall upon the vapour above the liquid, A 
feeble musical sound was distinctly heard. Formic ether was 
tried In the same way, and with the same result Bisulphide of 
asrbon was then tried, but the vapour of this liquid proved in- 
competent to generate a musical sound. These results, which - 
were in perfect accordance with those previously enunciated by 
,the lecturer,were first made nubile during a discussion at urn 
Society of Telegraph’Fogineers on December 8,1880 (Journal 

* Mr.Brfi— 

. a truly beautiful one—was not suited to bring out the maxim um 
affect. 4 fehftd employed a series of lenses to ooncenbrate his 
beam, and these, however pure, would, In‘the case of traas- 
parent gases, absorb a large portion of the toys most Influential 
to producing the sound. The lectori?, therefore, recoded to 
lenses of rock-salt and to concave minott silvered In front He 
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employed various sources of heat, including that of the electric 
lamp. The lime-light he found very convenient. With the 
lime-light and concave mirror, sounds of surprising intensity 
were produced by all the highly absorbent gases and vapours. 
Among gases chloride of methyl was loudest. Conveyed 
directly to the ear by a tube of india-rubber, the sound of this 
gaR seemed as loud as the peal of an organ. Abandoning the 
ear-tube, and choosing a suitable recipient for the gas, the sounds 
were heard at a distance of 20 feet from their origin. As re¬ 
gards intensity, the order of the sounds, in gases, corresponds 
exactly with the order of their absorptions of radiant heit. 

Among vapours sulphuric ether ttands highest, this result being 
in part due to the great volatility of the liquid. But the inten¬ 
sity of the sound is by no means wholly dependent on volatility. 
The specific action of the molecules on radiant heat is as clearly 
shown in these experiments as in those previously conducted with 
the experimental tube and thermopile. Upwards of eighty 
vapours have been tested in regard to their sound-producing 
power. 

With regard to aqueous vapour, whose action upon radiant 
beat even the latest publications on this subject describe as nil, 
it was especially interesting to be able to question the vapour 
itself as to its absorbent power, and to receive from it an answer 
which did not admit of doubt. A number of bulbs about an 
inch in diameter were placed under the receiver of an air pump, 
with a vessel containing sulphuric acid beside them. When 
thoroughly diy they were exposed to an intermittent beam. The 
well-dried air within the bulbs proved silent, while the slightest 
admixture of humid air sufficed to endow it with sounding 
power. Placing a little water in a thin glass bulb, and heating 
it nearly to its boiling point, the sounds produced by the deve¬ 
loped vapour are exceedingly loud. The bulbs employed in 
these experiments are usually about a cubic inch in volume. 
They may, however, be reduced to one-fiftieth or even one one- 
hundredth of a cubic inch. When a minute drop of water is 
vaporised within such little bulbs, on their exposure to the inter¬ 
mittent beam loud musical sounds are produced. 

It is to be borne in mind that the heat employed in these 
experiments, coming as it did from a highly luminous source, 
waa absorbed in a far smaller degree than would be the heat 
from bodies under the temperature of incandescence. 

To render the correlation of sound-producing power and 
adiathermoncy complete, all the gases and vapours which had been 
exposed to the intermittent beam were examined as to the 
augmentation of their elastic force through the absorption of 
radiant heat. A glass cylinder, 4 inches long and 3 inches in 
diameter, had its ends closed with transparent plates of rock- 
salt. Connected with this cylinder was a narrow Lf-tube, con¬ 
taining a coloured liquid which stood at the same level in the 
two arms of the U- The cylinder could be exhausted at 
pleasure or filled with a gas or vapour. When filled, the 
sadden removal of a double-silvered screen permitted the beam 
from the lime-light to pass through it, the augmentation of 
elastic force being immediately declared by the depression oi 
the liquid in one erf the arms of the U-tube and its elevation in 
the other. The difference of level in the two arms gave, in 
terms of water-pressure, a measure of the heat absorbed. With 
the stronger vapours it would he my with this instrument to 
produce an augmentation of elastic force corresponding to a 
water-pressure of a thousand millimetres. As might be expected 
the intensity of the sounds corresponded with the energy of the 
absorption, varying from "exceedingly strong,'’ "very strong,” 
"strong,” "moderate," "weak," to "inaudible." In this 
connection reference was made to the interesting experiments 
o f P rof, Rtintgen, an independent and successful worker in this 

In conclusion, the lecture draws attention to the bearing of its 
results upon the phenomena of meteorology. The views of 
Magnus regarding the part played by mist or hate, ore referred 
to and attention is directed to various observations by Wells 
which are in opposition to these views. The observations of 
Wilson, Six, Leslie, Denham, Hooker, Livingstone, Mitchell, 
Stracbey, and others are referred to and connected with the 
action of aqueoui vapour upon solar and terrestrial radiation. 
Many yean ago the lecturer sought to Imitate the action of 
aqueous vapour on the solar rays by sending a beam from the 
electric light through a layer of water, end afterwards examinin g 
its spectrum. The curverepresentiBg the distribution of beat 
resembled that obtained from the spectrum of the son, the 
invisible calorific radiation being reduced by the water from 


nearly eight times to about twice the visible. Could we get 
above the screen of atmospheric vapour, a large amount of tne 
ultra-red rays would assuredly be restored to the solar spectrum. 
This conclusion has been recently established on the grandest 
scale by Prof. Langley, who on September 10'wrote to the 
lecturer from an elevation of 13,000 feet on Mount Whitney, 
"where the air is perhaps drier than at any other equal altitude 
ever used for scientific investigation." An extract from Prof. 
Langley’s letter will fitly close this summary " You may," he 
says, " be interested in Knowing that the result indicates a great 
difference in the distribution of the solar energy here from that 
to which we are accustomed in regions of ordinary humidity, 
and that while the evidence of the effect of water-vapour on the 
more refrangible rays is feeble, there is, on the other hand, a 
systematic effect due to its absence, which shows, by contrast, 
its power on the red and ultra-red in a striking light. These 
experiments also indicate an enormous extension of the ultra- 
red rays beyond the point to which they have been followed 
below, and being made on a scale different from that of the 
laboratory—on one indeed as grand as nature can furnish—and 
by means wholly independent of those usually applied to the 
research, must, I think, when published, put an end to any 
doubt as to the accuracy of the statements so long since made by 
you, as to the absorbent power of water-vapour over the greater 
part of the spectrum, and as to its predominant importance in 
modifying to us the solar energy." 


SOCIETIES AND ACADEMIES 

London 

Royal Society, December 8.—"On the Electrolytic Diffu¬ 
sion of Liquids,” by G. Gore, LL.D., F.R.S. In this com¬ 
munication the author has described an apparatus, and an 
attempt made with it, to ascertain more definitely than he was 
able in a previous research (on "the Influence of Voltaic 
Currents on the Diffusion of Liquids,” Fro<. Roy. Soc., No. 
213, 1881) whether, when an electric current is passed vertically 
through the boundary surface of mutual contact of two electro¬ 
lytes lying upon each other in a narrow vertical glass tube, the 
mass of either ot the liquids expands or moves as a whole in the 
line of the current, and also to obtain additional data to assist in 
explaining the phenomena observed in the previous research. 

The results obtained with a solution of mercuric nitrate (jip. 
gr. 1’30) below', and a solution of cupric nitrate (sp. gr. i‘22) 
above, showed, first, and most conclusively, that the upper 
liquid diffused downwards continuously through the meniscus in 
the glass tube {the meniscus remaining motionless) during the 
passage of an upward electric current; and second, that either 
no manifest expansion occurred in the liquid next the cathode in 
the upper solution, and that equal volumes of liquid diffused in 
two opposite directions through the meniscus; or that any ex¬ 
pansion of the upper liquid was compensated for by downward 
diffusion of an equal bulk of that liquid. Another possibility 
was that the united volumes of metallic-electro deposited copper, 
and of the acid element from which it bad been separated by 
electrolysis, were greater than before such separation, and that 
this was exactly compensated by the volume of liquid diffused 
downwards through the meniscus. 

Zoological Society, December 13.—Prof. W. H. Flower, 
F.R.S., president, in the chair.—Mr. Sclater exhibited and 
made remarks on two skins of a Rail from Macquarie Island, 
south of New Zealand, which had been sent to him by Sir 
George Grey, K.C.6.—Mr. H. Seebohm exhibited and made 
remarks on specimens of the Rusty Grakle (Seolecofhagwftrru • 
gintus) and Pallas's Great Grey Shrike (Lanins major), which 
had been shot near ‘.Cardiff, and were new to the British avi¬ 
fauna.—A communication was read from Mr. Clements R. Mark- 
barn, F.R.S., containing an coconut of bis researches into the 
former whale-fishery of the Basque Provinces of Spain.—Messrs. 
J. J. Lister and T. J. Fletcher read a paper on the condition of 
the median portion of the vaginal apparatus in the Macropo- 
didae, in which they arrived at the following conclusions :—(i) 
In the Macropodid* the median vaginal canal is closed in early 
life. (2) In the genera Macropm, HaJmatunu, and Pdrogoh 
(and perhaps also Doreopis and Dtndrologus) an opening is 
formed, leading directly from the median vaginal aval into flit 
urogenital sinus, which opening most probably rives passage to. 
the young. This opening may be Armed early in life* as is 
usual in the genus ffatmaturut, or not till young are about to be 
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produced, as iu Macropus rufiu. ( 3 ) The evidence with regard 
to Macropus major is conflicting; in one case the median canal 
has been found open after parturition, and in two others closed. 
(4) In Hypsiprymnus gaimardi (and probably also H. murinus) 
the median canal remains closed, and the young passes down the 
lateral vaginal canals, which present a different structure from 
that found in the other examples of Macropodidec.—A commu¬ 
nication was read from the Rev. Canon Tristram, containing 
the description of a new Fruit-Pigeon of the genus Carpophaga , 
from the Louisiade Archipelago, which he proposed to name 
Carpophaga salvadorii. 

Geological Society, December 7.—Mr. R. Etheridge, 
F.R.S., president, in the chair.—William Amherst Ty.sen 
Amherst, M.P., Robert Edward Cre?swell, W. R. Eaton 
Hodgkingon, Simon D. Macdonald, Rev. Edward Cook Pritch¬ 
ard, Rev. Alexander Simpson, B.Sc., Prof. William Waagen, 
Pb.D., Frederick John Webb, and Charles Henry Wilson, were 
elected Fellows of the Society.—Mr. W. Topiey made a statement 
respecting the International Geological Congress at Bologna.— 
Prof. Judd, at the request of Prof John Mune, of the Imperial 
Engineering College of Tokio, Japan, called the attention of the 
Members or the Society to the important work now being carried 
on by the Seismological Society of Japan. Geologists could 
become Members of the Seismological Society of Japan (which 
stands greatly in need of help) by an annual payment of 1 /., 
which will entitle them to receive the whole of the publications 
of the Society. Prof. Judd was prepared to receive the names 
of Members on behalf of Prof. Milne.—The following commu¬ 
nications were read:—The zones of the Blackdown beds and 
their correlation with those at Haldon, with a list of the fossils, 
by the Rev. W. Downes, B.A., F.G.S.—On some new or little- 
known Jurassic Crinoids, by P. Herbert Carpenter, M.A. Com¬ 
municated by Prof. P. Martin Duncan, M.B. I.ond., F.R.S., 

F. G.S.—Notes on the Polyzoa of the Wenlock shales, Wenlock 
limestone and shales, over the Wenlock limestone. From 
material supplied by G. Maw, F.L.S., F.G.S. By G. R. Vine. 
Comtannicated by Dr. II. C. Sorby, F.R.S., V.P.G.S. 

Anthropological Institute, December 13, 1881—Mr. Hyde 
Clarke, vice-president, in the chair.—The election of Mrs. C. 
Hancock was announced.—The discussion on the Rev. R, H. 
Codrington’s paper on the affinity of the Melanesian, Malay, 
and Polynesian languages was continued by Mr. A. H. Keane 
and Mr. Hyde Clarke.— Mr. M. J. Waihouse read a paper on 
some vestiges of .girl-sacrifices, jar burial, and contracted inter¬ 
ments in India and the East. The great megalithic forms of 
interment, consisting of Kistvaens, or sepulchral underground 
chambers, formed of four huge slabs, covered with an immense 
capstone, and surrounded by a circle of standing stones, abound in 
nearly all the provinces of the Madras Presidency j but beside these 
there is another description of burial peculiar to the region of the 
western coast from Malabar to Cape Comorin. This consists of 
huge mortuary jars or urns, pear shaped, usually about five feet 
hign by four feet in girth round the shoulders, and tapering to a 
point at bottom. They are of coarse, thick, red ware, wide¬ 
mouthed, generally with a rude incised cross-pattern round their 
neck. These great urns are buried upright in the ground, not in 
any cist or chamber, and a large flat stone or Blab is laid over 
them, but no circle of stones ever placed around. They are 
Ailed with earth, and contain at the Worn a quantity of bones 
broken small, some pieces of iron, and occasionally a small urn 
also filled with bits of bone; or sometimes with clean sand, red 
or white, which must have been brought from a distance.—Mr. 

G. Benin read a paper on the origin and primitive home of the 
Semites, which was followed by a discussion. 

Entomological Society, December 7.—Mr. H. T. Stalnton, 
President, F.R.S., in the chair.-Mr. A. J. Scollick was 
««eted a Member.—Exhibitions: A variety of Ennomos Eliot ia, 
Borkh., by Mr. W. E. Boyd.—Bred specimens of Scettopimus 
fcnttlrafu. Lair., Pkora rufipes, Meig., and Osctmis pusiiia, 
V*tr,, by Mr. C. O. Waterhouse.—A larva of an undetermined 
•pedes of ant-lion, from Zante, by Mr. F. P. Pascoe. A Curcu- 
houldeous lam, round feeding In the bulbs of lilies, probably 
from Japan, by Mr. R. McLachlan.—A specimen of ffarpahu 
cuprats, Dej„ from the Isle of Wight, by Mr. A. S. Ollift-A 
jupposeduew species of Telephotos, from West Wickham, by 
H. B. Fim,—Communications t a box of locust egg-cases, 
with specimens of the BombylUd larva found feeding on the 
transmitted by . Sir Robert Biddulph from Cyprus, was 
^wnbUed by the Secretary, who read a cjmmunication received 


therewith from the Colonial Office, and the report of the Com- 
mittec appointed by the Society to investigate the subject.—Sir 
S. S. Saunders read some remarks received from M. E. Andrd, 
relative to a species of Scleroderma. —Mr. C. O. Waterhouse 
read remarks on the types of Cynips psencs and C. sycomori , in the 
Linnean collection.—Mr. W. I. Distant read descriptions of 
new species belonging to the Homopterous family Cicodida ; 
and Mr. A. G. Butler communicated a list of heterocerous 
Ltpidoplera collected in Chili by Mr. T. Edwards; Part i„ 
Sphinges and Bombyces. 

Vienna 

Imperial Academy of Sciences, December 9, 1881.—V 
Burg in the chair.—The following papers were read Ed. 
Neusser, a contribution to the knowledge of the colouring-matters 
of urine.—Bohuslav Brenner (Manchester), contribution to the 
knowledge of cerium metals.—N. v. Lorenz, on the action of 
metallic lead on an aqueous solution of nitrate of lead.—Willi¬ 
bald Vinier, a sealed packet without inscription.—G. Tschermak, 
on a previously unobserved case of nemhedry of fesseral 
system.— E. Weiss and T. Palisa, computation of the elements 
and ephemeria of the comets probably discovered by Mr. 
Wendell of Harvard College at Cambridge (Mass.).—W. Tinter, 
on the error made on putting the cross-wires into the plane of 

December 15, 1881.—L. T. Fitzinger in the chair.—The 
following papers were read.—L. Boltzmann, on the theory of the 
viscosity of gases (part 3).—Some experiments made on the 
impact of cylinders, by the same.—Fr. Brauer, on the Diptera 
of the Imperial Museum at Vienna.—A. v. Heider, on the genus 
Cladocera , Ehrenberg.—T. Gaunendorfer, contributions [to a 
knowledge of the nature of the heart-wood.— O. Tumllrz, on the 
flow of an incompresfaiole liquid through pipes of circular 
section and of any one shape and situation.—On the rotatory 
movement of a homogeneous liquid around an axis by influence 
of friction, by the same.—Bela Haller, on the anatomy of the 
nervous system of the Muricida. —T..V. Rohon, researches 
on Amphioxus lanccolatus, —F. Lorenz, on the skeletons of 
StriHgopt habroptilus and Nestor uotabilis. —L. v. Barth and M. 
Kretschy, on the Pirotoxin question.—Sig. Freud, on the struc¬ 
ture of nerve-cells of the crayfish.—T. Liznar, on the results of 
magnetic measurements made in Moravia and Silesia. 

Paris 

Academy of Sciences, December 12, 1881.—M. Daubrde 
in the chair.—The following papers were readSurveys and 
itineraries executed in Tunis, by M. Verrier.—Experiments on 
the rapidity of absorption of virus at the surface of wounds, by 
M. Davaine. Small portions of the skin of rabbits were cut 
out with scissors, and fresh virulent anthracic blood was spread 
on the wound. After one hour or more, the wound was deeply 
cauterised. Two-thirds of the animals were preserved (a result 
quite different from those of Renault and M. Colin, who inocu¬ 
lated animals after making a small sub-epjdermic incision, and 
found cauterisation unavailing. An explanation is offered).—On 
groups of binary forms having the same Jacobian, by M. Ste¬ 
phanos.—Researches with & view to discover organisms parasitic 
on phylloxera, by M. Gayon. He found microscopic organisms 
In a small percentage of phylloxeras examined, and tried to 
cultivate them. Chicken-broth neutralised with potash, and 
having a phylloxera (first scorched in flame), or some liquid 
from its body, put into it, scon swarmed with agile rods 
(bacteria or vibrions), bnt the author ( i» not sure that the 
alterative germs were. always from the insects (the deve¬ 
lopment being constant), A curious green crystal-yielding 
product of those microbes, is noted. M. Gayon, is pursuing 

his studies,—On equations of the form X J ** t **/(*)<& ■ 0, 

by M.' Laguerre.—On a series of Abet, by M. Ilalpheu.— 
Remarks oi the introduction of continuous functions not having 
a derivative, into the elements of mechanics, by MM. Appeli ana 

6 anted.—On a class of functions analogous to 9 functions, by 
r. Elliott.On international polar expeditions, by M. Maacart, 
The object Is to study, not the formation and course of cyclones, 
but terrestrial magnetism and allied phenomena; and in this 
rospeet the hnoortance of polar station* is indubitable.—On the 
methods of comparison of induction coefficients, by M. Brillouin. 
—On the specific heats of gates at high temperatures, by MM. 
Mallard and Lc Chatellier. They find the ihean specific heat of 
carbonic add, at constant volume, between 1800* and kP (referred 
to the equivalent 44), to be represented by 13*6. It increases 
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contjnuously up to 2000°, but the rate of increase diminishes 
with removal from o'. The formula gives a maximum of 137 at 
2i6cP. The specific heat* of hydrogen, nitrogen, oxygen, and 
carbonic oxide, which are eqnal at o', are still so at temperatures 
exceeding woo*. The mean specific heat of aqueous vapour, 
refcired to the equivalent 18, is about 11*5 at 1600°.—On the 
solubility of sulphate of baryta and‘strontium in concentrated 
sulphuric acid, by MM. Narenne and Pauleau.— Processes of 
direct coppering of cast-iron, iron, and steel, by M. Weil. 
Three are described. The injurious and dear cyanides 
are replaced by organic acids, or by glycerine.—Pocket- 
battery with articulated elements, by M. Pulvermtcher.— 
On the decomposition of water by electric efHuves in presence of 
nitrogen, by MM. Dchcnun and Maquemie. The effluve of 
high tension causes direct combination of the nitrogen with the 
elements of the water, producing nitrite of ammonia, This 
effluve was also proved capable (like that of weak tension) of 
causing fixation of nitrogen in organic matters.—On the decom¬ 
position of metallic formiates in presence of water; production 
of some crystalline mineral species, by M. Riban.—On the in¬ 
fluence of the choroid on acuteness of vision, by M. Fano. He 
describes observations of the vision of persons having choroidian 
atrophy.—On tetroncrythrine in the animal kingdom, and its 
physiological r6le, by M. de Merejkowski.—On the origin of 
spermatozoids in hydrosoa, by M. de Varenne.—Note on some 
points still obscure m the organisation and development of 
Echinorhynchi, by M. Megnin. The presence of a bifurcating 
intestine brings these Helminths towards Trematodes, and 
removes them from Nematoids.—On the characters presented by 
speech in deaf-mutes who have learned to articulate sounds, by 
Prof. Bell.—Observations on the last eruption of MaunaLoa, 
from November, 1880, to August, 1881, by Mr. Green. He 
sends and discusses a series of photographs of the lava current, 
which is the most remarkable that has occurred within fifty 
years. 

December 26, 1881.—M. Wurtz in the chair.—M. Favre pre¬ 
sented a fourth and last batch of M. Chaslet’ scientific MSS. 
(the total numbering 113).—On some applications of the theory 
of elliptic functions, by M. Hermite.—Note on the mode of 
action of soluble ferments, by M. Wurtz. Pepsine and papaine 
being fixed, in the insoluble state, on certain albuminoid matters, 
so modify these that they can be hydrated at 40' by action of pure 
water, forming true peptones.—Classification of fractures of 
different orders (lithociases), presented by the earth’s crust, by 
M. Daubrrfe. Lithociases are divisible into—I. Leptoclases: 
small fraetures in two directions or one, and either synclases 
(interior mechanical action) or piesoclases ( exterior ); II. Dia¬ 
clases : fractures often extending, with nearly plane form, more 
than 100 m. in horizontal or vertical direction. III. Paradoses': 
like diaclases, but often exceeding 1000 m. in horizontal direc¬ 
tion,and presenting great outthrow of indefinite depth. Ex¬ 
amples are given in a synoptical tahle.—Is the ramification in 
plants everywhere and always acropetal ? by M. Tnfcul. He is 
led to a negative.—Reply to M, Daubrde’s observations in the 
stance of December 19, by M. Blanchard. M. Blanchard had 
not questioned the existence of an interior sea in the tertiary 
epoch, about the end of which he had supposed it to disappear, 
through elevation. Mere isthmuses would have been insufficient 
for the dissemination which occurred.—Observation* on the 
state of the Mediterranean at the dose of the tertiary epoch, by 
M. Hubert. He gives evidence of an emersion, more or less, 
at the end of the nnocene, and at the end of the pliocene 
In pliocene time (he thinks) the bottom hod not the great 
inequalities observed now, these being due to dislocations in the 
quaternary epoch. On the successive differences of observations, 
by M. Breger,—M, Malligond indicated the service rendered by 
his ebullioscope (for determination of alcohol in wine*), which 
the French Syndical Chambers adopted in 1878.—Elements and 
ephemerides of the comet g 1881 (Swift), by M. Bigourdan.— 
On the soccesawe differentials of function* of several independent 
variables, by M. Darboux.—On some examples of reduction of 
Abelian integral* to elliptic integrals, by M. Picard.—Note on 
naval tactics calculated ot lieutenants De* Ports and Aubert, 
under direction of Capt Trite, by M. Trcve.—On the works of 
the Swim Sdsmolngcal Co mwl mi o n, and on earthquakes 
recently experienced: in Savoie: bf M. Soret. A peculiar 
feature of some earthquake^ originating south-east of the Lake 
of Geneva, is that they had a strong .effect cm the north side of 
the lake, but here hardly felt on the south side, though this wo* 
nearer the place of origin,—On the function which expresses the 


gaseous state, and on the function A, such that ^ is an exact 

differential, by M. Gouilly,—Contractions and dilatations pro¬ 
duced by electric tensions in hemihedml crystals with incluied 
faces, by MM. Jacques and Pierre Curie. Between two bronze 
plates were .secured two systems,' the lower (to measure varia¬ 
tions of pressure) formed of three large thin quartz plates 
separated by metallic plates, which were connected with an 
electrometer; the higher, of three large hemihedral crystal*} 
separated by two copper rundles, on one of which were applied 
two bases positive by pressure, on the other two negative bases 
The two exterior bases communicated with enrth; the two cop¬ 
per rundles with a Holtz machine. The dilatation of the upper 
system compressed the lower, and the electrometer was affected. 
The phenomenon was of the same order of magnitude os theory 
indicated.—On the decomposition of some metallic acetates in 
presence of water ; production of crystalline mineral species, by 
M. Riban.—Influence of heat and proportions of glycerine on 
the decomposition of oxalic acid, by Mr. Lorin. The etherifi¬ 
cation of formic and oxalic acids is, in this class of experiments, 
a secondary accident—On essence of angelica, by M, Naudin. 
—Method of purifying arseniouH coppers, by M. Gamier.—Ex- 

E rimental researches proving that various causes, but especially 
lions of the brain, may produce, after death, a general or local 
contraction, by M. Brown-Sequard.—On the mechanism* of 
motor-troubles produced by excitations or lesions of the circum¬ 
volutions of the brain, by M. Conty. The circumvolutions do 
not seem to have any direct relation to the muscles; it is the 
spinal cord that plays the predominant rile of centre of reaction 
and transformation.—On the excretion of uric acid in birds, T)y 
M. Cazcneuvc. Experimenting with sparrow-hawks, he proved 
that the stimulation or diminution of combustion does not alter 
the ratio of the principles excreted. The totality of elements 
increases or diminishes with the quantity of food ingested; 
which depends on the stimulant or depressive conditions of the 
medium.—On the Gaslomis Edwardsii and the Remomix Heberti 
of the Lower Eocene of the environs of Rhcims, by M. Lemoine, 
—Do the inferior Crustaceans distinguish colours? by M. de 
Merejowsky. They distinguish quantity, but not quality, of light. 
—Prolongation of the vegetative activity of chlorophyllian cells 
under the influence of a parasite, by M. Cornu. He mentions 
several cases of analogy to the state of lichens (which have 
vigorous life, though now understood to consist of an alga and 
a parasitic champignon).—On Sphenozamites, by M. Renault- 
On the supposed organisms or meteorites; by M. Vogt. He 
controverts this theory of M. Hahn, and argues that the struc¬ 
tures are inorganic. 
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CLERK MAXWELL'S «ELECTRICITY AND 
MAGNETISM" 


A Treatise on Electricity and Magnetism. By James 
Gerk Maxwell. Second Edition. (Oxford; At the 
Clarendon Press, 1881.) 


An Elementary Treatise on Electricity. By James Clerk 
Maxwell. Edited by William Garnett, M.A. (Oxford; 
At the Clarendon Press, 18S1.) 

T HESE volumes have a melancholy interest for the 
student of electrical science, inasmuch as they are 
the unfinished work of one of its great masters. The 
printing of the second edition of the larger work had 
reached the second half of the first volume when it was 
interrupted by the premature death of the author. Up 
to this point considerable modifications have been intro* 
duced into the work; but the rest is merely a reprint 
under the superintendence of Mr. W. D. Niven, of Trinity 
College, Cambridge. 

We shall allude by and by to these alterations in the 
earlier part of the new edition ; but it may not be without 
interest to the readers of Nature briefly to review the 
progress of electrical science during the eight years that 
have elapsed since the publication of the first edition, 
and to trace the influence of the work therein. 

Gerk Maxwell appeared avowedly as the mathematical 
expositor of Faraday; in this he was the pupil and fol¬ 
lower of Sir William Thomson. The electrical papers 
of the last, reprinted the year before Maxwell’s work 
appeared, reach some of them as far back as 1842 ; and 
in the earliest of them he occupies himself with the trans¬ 
lation of Faraday’s ideas into the ordinary language of 
Mathematical Physics. He shows that his translation 
leads to a theory in no wise contradictory of the received 
theory of action at a distance, so far at least as this theory 
merely exhibits the facts of observation; but to a theory 
in some respects more comprehensive, inasmuch as certain 
experimental facts find a much more natural explanation 
in it than in the older and more prevalent one. It may 
be asserted, without fear of contradiction, that Sir William 
Thomson was the first who thoroughly understood and 
clearly expounded Faraday. Abroad his methods and 
conceptions were decried as vague and, although sugges¬ 
tive and worthy of notice, as the machinery that had been 
used by a man of genius, yet devoid of accurate founda¬ 
tion. 1 At home the loose way in which Faraday’s methods 
and terms had been used, or more [properly speaking, 
abused by many, gave but too specious a confirmation of 
the justice of this criticism. 

Wait Thomson began Maxwell continued, and in a 
sense completed. In his work we have the first syste¬ 
matic exposition of Faraday's theory of a dielectric medium 
applied to all the main phenomena of electricity. 

He shows, for the first time, that all the ordinary 
phenomena of electrical action and reaction can be ex¬ 
plained by the thoroughly legitimate physical hypothesis 
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of stresses in the medium of having a static or a kinetic 
origin, as the case may be. 

Had this innovation been a mere matter of the trans¬ 
formation of surface into volume integrals (as may stilt 
seem perhaps to some who are mathematicians by birth, 
and physicists by application only), it would not be 
necessary to dwell on it in these pages. But it was far 
more. To the old theory of action at a distance, in so 
far as it assigned the mathematical laws of certain of the 
observed facts, there could be no sort of objection. Its 
success in this respect is scarcely rivalled by that of the 
corresponding artifice in celestial dynamics. 

But the theory of action at a distance was not, and 
never could be, a dynamical explanation of electrical 
phenomena. It may be true that we know little of what 
occurs in the medium between electrified conductors; 
but we are not likely to extend our knowledge by adopting 
a theory which begins by directing us to divert our atten¬ 
tion altogether from the very field in which a dynamical 
explanation must be sought. This strong argument 
against it is supported by the still stronger, that, notwith¬ 
standing the admirable accuracy with which the old 
theory explains a large body of facts, there arc still other 
facts, continually increasing in number, of which it gives 
no explanation whatever, if indeed they do not flatly 
contradict it. 

The medium theory was therefore a first and necessary 
step towards a dynamical theory of electricity. It begins 
by divesting the facts of all hypothetical raiment, and 
expressing them in language appropriate to themselves, 
suggesting nothing but what Nature has indicated, indi¬ 
cating nothing that Nature has denied, supposing as 
little as may be where nothing has been revealed. Above 
all banishing from the catalogue of physical conceptions 
the imponderable electrical fluids that have worked such 
mischief in indolent minds, and poisoned electrical litera¬ 
ture so long. 

Moreover the old theory, although it was a weapon of 
wonderful power in the hands of expert mathematicians, 
was difficult of translation into even technical verbal ex¬ 
pression. It was inflexible and unwieldy when applied in 
general explanation, and in the universally occurring cases 
where approximate estimation is all that is necessary or 
desirable. In one sense therefore Maxwell’s treatise was 
a popularisation of the theory of electricity. By this we 
do not mean that Faraday’s method of lines of force 
brings the subject to the level of a mind untrained in the 
i handling of accurate ideas, but simply that it often renders 
I the profound and laboriously acquired skill of the mathe¬ 
matical expert unnecessary. In the highest sense, viz. that 
of an accurate thinker, Faraday himself was, as has been 
often said, a great mathematician; although he was so 
little of a mathematical expert, that he once expresses his 
I obligation to one who had calculated the tangents of some 
galvanometer deflections for him. And yet complaints 
have often been made of the obscurity of Gerk Maxwell’s 
work. Certainly it is not easy reading; but the difficulties 
are always, to be found where Nature has herself set 
them; they arise simply because the author refuses to 
put a bridge over the gap presented by experience. Such 
complaints come alike from the mathematician in search 
of an ideal logical completeness, and ever impatient* of 
facts that do not fit with his preconception; and from 
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those whose powers of generalisation do not carry them 
far enough to put them above regarding the small details 
of experiment as the ultimate end of science. For both 
classes there are lessons in Maxwell’s pages. 

Another most important feature of the work under 
review is that it is in the strictest sense a Treatise on 
Electrical Measurement It looks at electrical actions 
almost exclusively as measurable; it does not profess to 
be a complete experimental treatise of all electrical 
phenomena qualitatively or quantitatively observed. In 
this respect it is a continuation of the labours of its 
author in conjunction with the rest of the distinguished 
band of electricians who formed the Committee of the 
British Association on Electrical Measurements. Max¬ 
well’s work is in many parts, particularly in the second 
volume, a development of the methods employed by this 
Committee. Many of the electrical measurements there 
described had, when the volumes were first published, 
been actually carried out only by the author himself or by 
very few beside; but now the great majority of them have 
become the commonplaces of a physical laboratory. 

The effect on practice of the work thus consummated 
in Maxwell’s Treatise has been, both directly and indi¬ 
rectly, enormous. The extension of technical applications 
has been immensely facilitated by the introduction of 
definite units. Instead of the old vague, unscientific, and 
still more, unbusinesslike statements of quantity and in¬ 
tensity, we have the precise ideas of electromotive force, 
resistance, current, and so on, measured in their respective 
units, the volt, the ohm, the ampfcre, &c.; and now elec¬ 
trical commodities can be bought and sold by rule and 
measure, as heretofore cloth, coals, or horse-power. And 
yet we have noticed a tendency now and then in technical 
journals, on the part of men of practice, evidently ignorant 
of the history of the science they apply, to depreciate 
unduly the services of their theoretical brethren. One 
would have thought that in electrical science, beyond all 
others, where the mutual obligation is so great and so 
equally balanced, the folly of either the man of theory or 
the man of practice attempting to minimise the services 
of his fellow worker would have been evident. 

The seal has been set to the work of the B.A. Com. 
mittee by the Congress of Electricians which met last 
autumn in Paris, by the adoption of the B.A. units as 
the basis of an international system. To this result 
Maxwell's treatise has powerfully contributed, but it 
would be little in the spirit of its author to boast of this 
as a national, much less as his personal triumph; it is 
more fitting to remind the readers of Nature that in the 
work thus consummated the English electricians were 
the followers of Gauss and Weber, and, more remotely, 
the disciples of Coulomb, Poisson and Ampfcre, so that 
they have simply acted up to the motto of all true scien¬ 
tific men, XofimiSta iyorns {Ua&wrovcn# dXXijXotr; they have 
but passed the torch from hand to hand. 

The electromagnetic theory of light formed a fitting 
crown to the first edition of Maxwell's Electricity. It 
was left by its author in the form of a general sketch, 
carried just so far as was necessary for comparison with 
experiment. Concerning the progress of this theory 
during the last eight years much might be said, and it is 
greatly to be regretted that we have not before us what 
Maxwell himself would undoubtedly have said, had he 


lived to superintend the publication of the second volume 
of his work. It has formed the basis, as every good 
physical theory should, for a large number of further re¬ 
searches, both theoretical and experimental We need 
only mention the work of Helmholtz, Boltzmann, Rayleigh, 
Silow, Hopkinson, Fitzgerald, Glazebrook, J. J. Thomson, 
and many others. The theory has not proved, and its 
author certainly never expected it to prove, a framework 
ready made with appropriated pigeon-holes, into which 
would naturally fall every electrical fact to be discovered 
in all time coming ; but it has proved itself, so far, the 
best theory with anything like a physical basis that has 
been proposed to explain the facts with which it deals. 
The more it has been worked out, the more it has been 
found to explain in a natural way the known phenomena 
of electricity and light; and it does not appear to have 
been shown as yet that there is any observed fact that 
may not ultimately be reconciled with it, either by farther 
development of the theory, or by deeper probing of the 
experimental results. This is really all that could be 
expected when we reflect that, much as we know about 
electricity, there is an infinity yet unknown. 

We have now to allude briefly to the changes that have 
been made in the second edition. 

In the introductory chapter we are glad to see that few 
changes have been made; we need, therefore, only 
recommend our readers to peruse it again, as perhaps the 
most admirable thing of the kind that has been written in 
any language; we direct their attention more particularly 
to the distinctions drawn between electricity, force, and 
energy, of which some of our scientific men seem strangely 
oblivious, and to the admirable remarks on the two fluid 
theory. We must at the same time warn the student as 
to a radical change that has been introduced into the 
terminology of the subject. He is aware that at every 
point nf the electric field there is conceived a directed 
quantity, which in the former edition of this work •was 
called resultant electric force, or the electromotive force 
at the point , according as it was regarded from the pon- 
deromotive or electromotive point of view, and he is also, 
aware that the electromotive force at a point was a very 
different thing from the electromotive force between two 
points, the latter being in point of fact of different dimen¬ 
sions. It was always difficult, even for those who clearly 
understood the distinction, to avoid occasionally using 
the one term where the other was appropriate. Most 
probably from a feeling of this difficulty, our author 
has substituted for the two first of these terms 
resultant electric intensity and electromotive intensity 
respectively, wisely leaving the old established terms 
electromotive force between two points with its ori¬ 
ginal meaning, although in point of fact it involves 
an abuse of the word Force. We could have wished the 
danger of confusion still more effectively barred by drop¬ 
ping the word “ electromotive ” in the first case altogether) 
but a more serious objection to this change is, that the 
author evidently intended, from his foot-note on p. 72— 

“The electric and magnetic intensity correspond in 
electricity and magnetism to the intensity of gravity, com¬ 
monly called g in the theory of heavy bodies," 

to have made a corresponding change of terminology in 
the case of magnetism; whereas on turning to the second 
volume we find intensity of magnetisation used in its old 
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sense, and (resultant) magnetic force used in the sense 
in which magnetic intensity occurs in the above note, 
and, what is worse, in place of electric intensity or 
electromotive intensity we And on, p. 239, “ electromotive 
force,” and on p, 244, "electromotive force at a point*’ 
used in its place. This result of the interruption of the 
issue of the new edition is unfortunate, for it renders the 
confusion of terms greater than ever, and affords a kind 
of cover to those who excuse or justify the inaccuracy of 
their own ideas by appealing to the terminological incon¬ 
sistencies of standard works. Yet we can scarcely blame 
the editor, for it is a very delicate matter to interfere with 
another’s work, even in points like this. 

The want of definiteness in electrical terminology 
makes itself felt in the definition of the electric strength 
of a dielectric; thus we find, on p. 51— 

“The value of the electromotive force which can exist 
in a dielectric without a discharge taking place, is called 
the electric strength of the dielectric.” 

And again on p. 54:— 

"The intensity of the electromotive force when this 
takes place is a measure of what we may call [the electric 
strength of the dielectric.” 

Assuming for a moment that any accurate definition of 
electric strength can be given, which at present, experi¬ 
mentally speaking, is open to doubt; or, which comes to 
the same thing, taking, as Maxwell probably means us 
to do, an ideal case, the second of these definitions is 
right, if we understand by intensity of the electromotive 
force resultant electric intensity, or electromotive inten¬ 
sity, as previously defined; while the first, strictly read, 
i.e. taking electromotive force to mean the electromotive 
force between two points, is clearly wrong ; for, if it were 
right, a spark would always pass between two conductors 
in the same medium when the difference of potential 
between them is the same, no matter what their form or 
surroundings, which is well known to be untrue. 

In this connection we may mention that the account 
formerly given of Thomson’s classical experiments on the 
electric strength of air no longer finds a place in Art. 57. 
No doubt the author had intended to describe them later 
on along with what has been done of late in the same 
direction; but no mention of them occurs, except a cursory 
one in Art. 59; yet we are still referred in Art. 369 to Art. 
57 for the account which is no longer there. It is a pity 
that a footnote was not inserted referring the reader to 
the reprint of Thomson's papers. 

In Chapter II. we may note, as new, an interesting 
account of Cavendish’s experiment, on which, mainly, we 
may now rest the evidence for the elementary law of 
electrostatic action; a simplification of the treatment of 
the variation of the potential at charged surfaces ; farther 
direct application of the theory of lines of force in proving 
electrical theorems of considerable interest and gene¬ 
rality; and a clearer explanation than was formerly given 
of the distinction between the real electrification accord¬ 
ing to the medium theory and the apparent electrification 
▼hich may be used to represent it, if we abstract the 
specific inductive capacity of the dielectric. 

Chapter III. has been in great part rewritten, and seve¬ 
ral very interesting and practically useful calculations of 
the approximate values of coefficients of induction and 
potential have been added, In Chapter IV., which con¬ 


tains the general theory of electrical equilibrium, the 
changes have been greater still; the result has been, on 
the whole, we think, considerable simplification; it would 
appear, however, from the way in which the chapter ends, 
that the author had contemplated some farther additions. 
Chapter IX. has also been greatly modified; in particular 
the problem of two spheres has been worked out in great 
detail, and series given to a high degree of approximation 
for the coefficients of induction and potential. 

The rest of the work is practically a reprint from the 
former edition, and calls for little remark. Wc may, 
however, call the attention of our readers to Art. 261, the 
ideas and notation of which will, we believe, be found 
discordant with the best modern chemical views. 1 The 
editor has very properly appended a note to Art, 357, call¬ 
ing attention to Mr. Lodge’s exposure of the fundamental 
defect of Mance’s method (in the Philosophical Magazine 
for 1877, not 1857, as the reference is printed), Mr. 
Lodge's remarks are, so far as we know, the first published 
allusion to the matter, but the defect in question was well 
known to Prof. Clerk Maxwell, for it was discussed with 
him by the present writer some time before the above 
date. It used to be not uncommon to set over-confident 
students in the Cavendish Laboratory the problem of 
measuring the internal resistance of a battery, and then 
to explain to them the reason of the hopelessly indefinite 
character of the results obtained under certain circum¬ 
stances by Mance’s method. Notwithstanding Mr. Lodge’s 
remarks, one sees, even in the most recent text-books, 
this method confidently cited as apparently irreproach¬ 
able.* So tenacious is scientific error ! Another correc¬ 
tion we may mention—the interlacing circuits in Art. 421 

are now so arranged that the integrti/^n dsd* vanishes. 

Before taking leave of the work, we have to express the 
gratitude which the scientific public owes to its editor, Mr. 
Niven. It has been our duty to indicate some points in 
which there might have been improvement, and we have 
said little as to what has been actually done by Mr. 
Niven. It is but justice to him, therefore, to add that we 
went over the new edition, and compared it with our copy 
of the first edition, and we found that in almost every 
case the errors we had noted were corrected, while ex¬ 
planations had been inserted at many of the places where 
we had found them necessary. The labour involved in 
doing all this will be best understood by those who are 
perfectly familiar with the whole of Maxwell’s great work, 
and all sueh will know how to appreciate the conscientious 
labour which Mr. Niven has so unostentatiously bestowed 
on the editing of this edition. 

The regret one feels that Prof. Maxwell did not live to 
complete his work is much increased when we read the 
elementary treatise. In the earlier parts it is charac¬ 
terised by that originality, freshness, and exemplary 
dearness familiar to the readers of his Heat. Chapters 
I. and II * reproduce with more ample experimental detail 
the admirable introduction to the larger work. Chapter 
III. gives the mathematical theory of electrical work and 
energy in a form accessible to students of moderate mathe¬ 
matical acquirements, although such need hot expect to 

* This static* stso t 
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find it easy reading. Chapter IV., on the exploration of 
the electric field is perhaps the most interesting in the 
book: its contents will be familiar to those who heard 
the lectures of its author, but much of it is new to the 
scientific public. Chapter V. contains the theory of 
Faraday's lines of electric induction, and here for the 
first time the reader begins to feel that the matter must 
have been left in a state more or less unfit for publica¬ 
tion. The text reads more like a series of disjointed notes 
than a coherent treatise, and the admirable simplicity 
and symmetry of treatment which characterises the 
earlier part of the work is lost. Still, what we have is of 
great interest, and will be invaluable to a good teacher in 
giving him hints how to arrange an elementary exposition 
of Faraday’s theory. Chapters VI., VII., and VIII. are 
more complete, and will be very useful in giving to begin¬ 
ners in electricity some idea of the applications of the 
mathematical theory ; Chapter VIII., on capacity, is one 
likely t-j be particularly useful, as it deals with one of the 
fundamental ideas in electrical measurement. We re¬ 
commend it all the more, as we have seen the term capa¬ 
city both ill defined and loosely applied in recent treatises. 
Chapters IX. and X., fragmentary as they are, are full of 
interest to those who have studied the larger work; for 
they throw much light upon many points concerning 
which the author had formerly but briefly indicated his 
opinion. We may mention more particularly his remarks 
on the vexed question of contact electromotive force; 
also, as new, and specially interesting, the experiments on 
the insulating'power of air and other gases, .Art. 138, el 
seq. 

The rest of the book is a series of extracts from the 
larger work, concerning the utility of which, in their 
present form and arrangement, there will be difference of 
opinion. 

In the interest of the author's reputation it might 
have been better to have published Bimply what he had 
left in MSS. in a more confessedly fragmentary form. 
If, however, the additions that have been made will 
secure the use of the treatise by elementary teachers, we 
shall rejoice j for some of the manuals which they use 
are not remarkable either for scientific method or for the 
extent and accuracy of their information; in fact the 
study of many of them, far from introducing the learner to 
the science of electricity, is simply a waste of his time. 

G. Chrvstal 

OUR BOOK SHELF 

The Zoological Record for 1880; being voL xvii. of the 

Record of Zoological Literature. Edited by E. C. Rye, 

F.Z.S. (London : John Van Voorst, 1881.) 

We heartily congratulate the editor on his praiseworthy 
success in publishing this important Record of Zoological 
Literature lor 1880 before the termination of 1881. It is 
the first time, as the editor himself reminds us, that this 
event has taken place since 1870, and now we trust it will 
be once more the usual plan. So far as we have been 
able, by looking here and there throughout the volume, 
to ascertain, this expedition has not been at the expense 
of accuracy; and as to incompleteness, anyomissions are 
very easily supplied in the next volume. The Recorders 
are nearly the same as for 1879. Mr. G. A. Boulenger 
taking the place of the late Mr. O’Shoughnessy, and re¬ 
porting on the reptiles, batrachians, and fishes. Mr. W. 
A. Forbes gives us an admirable report on the mammals. 


This and Mr. Howard Saunders' report on the birds leave 
little to be desired in either the arrangement of the 
matter or in the terseness and yet dearness of the notices. 
The latter Recorder adopts P. L. Sclater’s systematic 
arrangement as laid down in the important paper by Dr. 
Sdater “ On the Present State of the Systcma Avium." 
The mollusca and moliuscoida are reported on by Prof. 
Ed. von Martens, who also gives the record of the 
Crustacea. These we venture to regard as the model 
reports of the volume. After a pretty full list of the 
publications relating to the group recorded, we find a list 
of the special journals and manuals relating to the class. 
Then under the heading of Anatomy and Physiology, we 
find most interesting summaries of the additions made to 
a knowledge of the general morphology, muscular system 
and movement, shell formation, digestion, excretion and 
secretion, nervous system, organs of sense, of generation, 
embryology, abnormities, and even on the action of 
poisons. After this some details of the geographical 
distribution, and of the recently-described forms. The 
amount of labour spent over this most useful grouping 
of details on the part of the recorder is great, but the 
reader reaps from it an immense benefit. The literature 
of the arachnida is recorded by Rev. O. P. Cambridge, 
with the assistance of Mr. F. M. Campbell. To Mr. 
Kirby falls the larger share of the Record of the insecta ; 
indeed all the orders save the neuroptera and orthoptera, 
which fall to Mr. McLachlan’s share are reviewed by him. 
The vermes and echinoderms are recorded by Prof. Bell; 
the hydrozoa and ccclenterata by Mr. A. G. Bourne ; the 
anthozoa by Mr. S. J. Hickson; while the literature of 
sponges and protozoa is recorded by Mr. Stuart O. 
Ridley. From a summary appended by the editor we 
find that this volume contains a record of no less than 
1008 new genera and sub-genera, described as follows:— 


Mammalia . 

34 Myriopoda . 

X 

Avcs. 

16 Insecta . 

.. 438 

Keptilia . 

21 Vermes . 

.. 28 

Pisces . 

31 Echinodermata 

.. 24 

Mollusca and Moliuscoida 

79 Coelenterata . 

.. 70 

Crustacea. 

80 Spongiida . 

... 51 

Araclmida . j 

78 1 Protozoa. 

... 5 « 


a goodly number, going even beyond die average of most 
years. 


Land und Leuie in der brasiltanischen Proving Bahia. 

Streifzuge von Julius Naeher. (Leipsig : Gustav Weigel, 

1882.) 

The author essays, in a small volume of not quite 300 
pages, to write a Guide to the Province of Bahia. Starting 
from Hamburg he steamed, vii Lisbon, the Canary and 
Cape de Verd Islands, to Brazil, and be asserts that hefound 
the steamers on this route excellent. The details of all the 
other routes from Europe are, however, also given. As 
the work is the result of the author's own observation, it 
only describes a small part of the Brazils. It affords a 
graphic insight into the tropical vegetation of the country, 
and gives many details as to the sugar plantations. The 
social life he did not find to differ much from that de¬ 
scribed in the older books of travel; only the Indians 
and the wild beasts were less numerous ana troublesome. 
In Bahia about one-fifth of the population belonged to 
the white race, while about one-half were pure negroes, 
and the rest were half-castes. While the author does not 
profess to give a scientific description of the products of 
this province, be still has evidently paid a good deal of 
attention to the fruits and other produce of the colony, 
and m many cases gives statistics as to the present 
value of these. The gradual abolition of slavery is 
beginning to hamper the cultivation of sugar, and the 
great question of tne day "will no doubt soon be. How is 
the agriculture of the country, to which so much of the 
wealth of the country Is at present due, to he kept up 
when slave labour comes to an mid ? 
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LETTERS TO THE EDITOR 

[The Editor does not hold kimstlf responsible for opinions expressed 
by his correspondents. Neither tan he undertake to return, 
or to correspond with the writers of, rejected manuscripts , 
No notice is taken of anonymous communications. 

[The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to ensure the appearance even 
qf communications containing interestinr and novel facts.] 

A Glimpse through the Corridors of Time 

In a letter which appeared in last week’s Nature (p. 217), 
Dr. Dupre refers to a “ too much forgotten paper by Immanuel 
Kant/’ and speaks of Kant’s contributions to natural science as 
being, at present, “almost universally overlooked.” 

'Whatever may be the case elsewhere, I do not think that, in 
England, we are open to this reproach, inasmuch as in the year 
1869, when I had the honour to be President of the Geological 
Society, a very considerable portion of my anniversary address 
" On Geological Reform ” was devoted to an attempt to do 
justice to Kant’s work, and to indicate the high place which it 
occupies in the history of scientific geology. The address is re* 
printed in my “ Lay Sermons,” and therefore I have reason to 
know that a considerable proportion of the reading, or at any 
rate book-buying, public has no excuse for " overlooking Kant’s 
work.” 

I may remark, in passing, that, so far as my knowledge 
extends, the extreme 44 Uniformitarianism” which Prof. Ball 
attacks, has long been as much “a creed outworn ” as “Plu¬ 
tonism” or “Neptunian.” Indeed, I said as much in 1869. 

T. H. Huxley 

Normal School of Science and Royal School of Mines, 

South Kensington, January 8 

Outburst of Sun-Spots, July 25, 1881 

My letter of August 5, 1881, which appeared in Nature, 
vol. xxiv. p. 508, stated that a considerable group of sun-spots 
burst into appearance between 4 and 5 p.m. (about) on July 25, 
1881 ; or more exactly that the new group was absent at 3b. 
58m. (i.e. in negative No, 1175), but was present at4h. 47m. (t.e. 
in negative 1176), local apparent time; farther, that no addi¬ 
tional negatives could be taken here until July 30, when the 
spots haddisappeartd. 

This communication has elicited obliging notices by other 
observers, including Prof. Pinzzi Smyth and Prof. Perry, F.R.S., 
in Nature, besides others posted to me direct. The observers 
were not able to observe the sun when the outburst occurred, 
nor for some twenty-two hours afterwards; none of the observers 
saw the new group. 

One of the observers remarks: " I fancy your sudden group of 
spots is after all a curious Bystem of blemishes in the negative I ” 
Certainly the appearance of the negative (No. 1176) did not (to 
me) admit of conjectures suggesting the unreality of the spots. 
However, in presence of the remark now offered, I made 
inquiries of the photographer, Mr. L. H. Clarke, as to the cir¬ 
cumstances connected with his detection of the outburst. I inclose 
his narrative (see below). 11 establishes the fact that he first saw t he 
new root-group on the ground-glass slide used for focussing, the 
photoneliograpo, and iudeed that it was this view of the unex¬ 
pected event which urged him to persevere (notwithstanding the 
clouded state of the sky) in securing n negative, *>. No. 1176, 
on which the new spot-group he had seen on (he ground glass 
slide stands photographed. His narrative further establishes 
narrower iimks of time in which the outburst occurred, i.e. 
between 3b. 58m. to about 4b. 35a., instead of to 4b. 
47m. p.m 

I co mm en t ga t* the foregoing facts, as they are essential 
circumstances of the event, and should be plaoed on record. 

' ^ J. B. N, HrnnSssey 

Debra Boon, N, W. Provinces, India, December 16, 1881 

Ob July 1881, the sun was quite invisible owing to clouds, 
until tow a rds 4 p,m„ when a temporary break occurred, and I 
took negative No. 1173 at 3b. 58m. p.m. After this the sun 


again became invisible, while the rising clouds were so dense as 
to present little hope of getting another negative; so, as evening 
was approaching I was thinking of closing work for the day, 
when, while I was still watching at the instrument, an un¬ 
expected opening occurred in the rising clouds below the sun, 
and, soon after, the sun’s image appeared on the ground glam 
used for focussing. To my surprise I now’ saw, nt about 4b. 
35m. p.m., a large group of spots about the sun’s centre, which 
were quite absent in the previous negative, No. 1175; little 
expecting anything of the kind, or indeed to see the sun at all 
that evening, I was not ready to expose a plate, but now seeing 
what had happened, I determined to persevere, though the 
clouds were very unpromising of another break, Ho 1 at once 
took points on my blue setting glass, as is usual to set the instru¬ 
ment by (so as to avoid needless hiding of spots behind the 
wires), and having done this, I prepared a plate as quickly as 
possible, and set the exposing slide all ready, though the sun 
now u as invisible ; fortunately another opening occurred at 4h. 
47111. p.m., when I took negative number 1176, in which appears 
the group of new spots alout the sun’s centre, which new group 
I saw without doubt at about 4h, 35m. on the ground gla>-Kfor fo¬ 
cussing. I then continued to watch for another negative until 
5h. 30m. p.m., when the sky having become quite dark, I gave 
up work for the day. L. H. Clarke 

December 2 

Polymorphism of the Flower-heads of Centaurea Jacea 

In Centaurea facta, the flower*heads of the same stem, as far 
as I have seen, are always of the same form, but different stems 
of the same locality often present astonishing difference in their 
flower-heads. 

Ill the most common and apparently original form the flower- 
heads consist of florets which are all of the same tubular shape 
and all contain both fully developed anthers and stigma, the 
divergence of the outer florets giving to the whole head a 
diameter of 20-30 mm. pee H. Muller, “Bie BefruchUmg dcr 
lilumen,” p. 382-384). From this original form variation lias 
gone on in two opposite directions, the final effects of this varia¬ 
tion being on the one side most conspicuous male flower-heads 
of 50-55 111m. diameter, and on the other side less conspicuous 
female flower-beads of 30-35 mm. diameter. In both these 
extreme form-, the outer row of florets possesses greatly enlnrgcri 
radiating corollas which are sexually functionless, but useful in 
making the flower-ma-s more conspicuous. In the male flower- 
heads anthers and pistils of the disk-flowers are well-developed, 
but the style-branches never open so as to expose their =tig- 
matic surfaces, and in their basal portion are grown together. 
In the female flower-heads, on the contrary, only the pistil of 
the disk-flowers is fully developed, the anthers being pollenless> 
shrivelled, and brownish-coloured. 

These tw o extreme Jorms are linked with the original one by a 
continuous series of gradations. When in the original form 
variation begins in the one direction, the outer row of florets 

S radually becomes longer and more radiating, and in the same 
egree their sexual organs diminish in size and become fund un¬ 
less, the anther first allotting, and then the pistil. Finally, the 
barren ray-florets continuing to increase, the pistils of the disk- 
florets, too, become functionless, and the conspicuous male 
flower-head is accomplished. 

In the contrary variation some of the outer florets of the 
original form begin to diminish in >lze, while their anthers 
becopie brownish and pollenless, and this change step by step 
proceeds inwards and seizes a greater and greater number of 
disk-fiorets, until the whole flower-head is female, and reduced 
to a diameter of 15-18 mm. This state being reached, the 
corollas of the marginal flowers recommence to increase and 
become radiating, while in the same time their anthers disappear 
without leaving any trace, and their btyle-branches remain closing 
together. 

These qre, shortly sketched, the main varieties of Centaurea 
Jacea, near Lippstadt, Further details are about to be pub¬ 
lished in one of the next numbers of /Cosmos. 

Lippstadt Hermann MUllir 

The Weather 

Tjhs morning I noticed the first blomoms of the Colt.-foot 
[This stage far/ara), ordinarily considered an indication of the 
near approach of spring. For many years a generous rivalry 
has existed between myself and a friend (both travellers on the 
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North Kent Kail way, on the banks of which the plant is exces¬ 
sively abundant) as to which could record the first blossoms. 
I think I have seen them as early as the first week in February 5 
on the other hand, it is possible that the first week in April 
is on record as the earliest appearance; almost without ex¬ 
ception it truly indicated that any long period of severe weather 
was over for that winter. Will this prove the case with the so- 
called “ winter ” of 18S1-1S82 ? 

Lewisham, January 6 R. McLACHLAN 

Indian Fossils.—D r. Gordon, of the Manse, Birnie, Elgin, 
writes that there is a pretty large collection of Siwalik fossils in 
the Falconer Museum at Forres, N. 13 . 


THE TRANSIT OF VENUS IN 1882 

T HE French Ministry of Public Instruction has issued 
the Proch-verbaux of the International Conference 
on the approaching Transit of Venus, held at Paris from 
the 5th to the 13th of October last. Representatives of 
fourteen nationalities were present at the Conference, but 
regret was expressed that the United States had no dele¬ 
gate present Russia; also was unrepresented, but it has 
been understood that the Government of that country do 
not propose to organise expeditions beyond the limits of 
the Empire, or perhaps to undertake observations else¬ 
where than at the fixed observatories. M. Jules Ferry, 
then Minister of Public Instruction and the Fine Arts, 
was present at the opening meeting of the Conference on 
October 5, and stated its objects; he was named honorary 
president by acclamation, and on his proposition the 
meeting proceeded to the election of the acting-officers, 
which resulted in the choice of M. Dumas, perpetual 
secretary of the Academy of Sciences of Paris, as presi¬ 
dent; Prof. Fcerster, director of the Observatory of Berlin, 
and Prof. Weiss, director of the Observatory of Vienna, 
as vice-presidents; with M. Hirsch, of the Observatory 
of NeuchAtel, delegate from the Swiss Republic, and M. 
Tisscrand, the proposed chief of a French expedition to 
Martinique, as secretaries. M. Dumas pointed out that 
the expeditions in 1874 were organised by the various 
nations without any general previous understanding, each 
acting independently, adding that the necessity of co¬ 
operation in the arrangements of different countries for 
the observation of the approaching phenomenon is now 
generally admitted. He directed special attention to the 
desirability of coming to some definite conclusion as to 
the employment or otherwise of photography on the occa¬ 
sion. In the discussion which followed Prof. Fcerster 
announced that the German Commission had resolved 
not to employ photography in 1882, and Mr. E. J. Stone, 
the Radcliffe Observer, directing astronomer of the British 
Commission, which he represented at the Conference, 
mentioned that it was not seriously intended to introduce 
photography in the expeditions of 1882, remarking that 
the French results from this method were not encouraging, 
and the American results had not been published in time 
to allow of due discussion before the British Commission 
was called upon to advise the Government on the best 
methods of observing the transit. 

M. d’Abbadie, however, reminded the Conference that 
good results had been obtained by Mr. Todd from the 
American photographs. M. Hirsch said the scientific 
public had been surprised to find that after the lapse of 
seven years since the transit of 1874 there was yet but a 
partial publication of results, and these in small number: 
each nation had given its solar parallax, but could not a 
different method of procedure be adopted for the transit 
of 1882 f It might do worth while to form a bureau ties 
calculs , charged to collect, reduce, and discuss the whole 
of the observations in 1882, and the same bureau might 
also discuss the entire series of observations at the late 
transit, and publish the final value of the sun's parallax 
from the two transits. Prof.,Fcerster took a similar view; 
Prof Oudemanns preferred that each commission should 


in the first place draw up and publish its separate report; 
the definitive parallax would follow. At the second sitting 
of the Conference on October 6 M. Dumas notified the 
stations selected by the French Commission and the ob¬ 
servers whom it was proposed to place in charge of the 
respective expeditions. At three of ithe stations, viz., 
Santa-Cruz, Rio Negro, and Port-Desire or Chubut, in 
Patagonia. M. Mansilla from the Argentine Republic, said 
the French expeditions might count upon the co-opera¬ 
tion of his Government, and the same was stated as 
regards Santiago, another of the French stations, by Dr. 
Moesta on the part of the Government of Chile. M. Liais, 
delegate from Brazil, mentioned that M. Cruls would 
observe at Rio Janeiro, where the sun would be nearly in 
the zenith soon after the second contact; he had also 
organised a station in a locality situated at an altitude of 
1800 metres to guard against unfavourable weather at 
Rio, and a third station would be at Pernambuco, where 
the chances of a clear sky are very great; further, M. 
Liais contemplated two additional stations, one of them 
in the Straits of Magellan; the telescopes employed in 
Brazil would be of 9 inches and 6 inches aperture. Prof. 
Fcerster stated that the German Government had not 
finally decided upon the precise localities to which the 
four authorised expeditions would be sent, but it had been 
proposed to place two of them in the southern part of the 
United States, one in the south of the Argentine Republic, 
and the fourth at the Falkland Islands. With regard to 
observations in the Straits of Magellan, M. Bouquet de la 
Grye, of the French Navy, said the Chilian Government 
had for a long time past instituted meteorological ob¬ 
servations which, while they indicated that the proba¬ 
bilities of a fine sky were great at Santiago, were 
not promising for the Straits : “ 11 n'y a peut-fetre 
pas une probability de de voir une partie seule- 
ment du phynomfcne.” Prof. Foerster stated that ac¬ 
cording to his information, there existed near the 
Magellan Straits very limited localities where the con¬ 
ditions would be favourable in December. With regard 
to the Antilles, to which expeditions were intended to be 
sent, the conditions, according to M. Bouquet de la Grye, 
were complicated: at Martinique they would be pretty 
good, as also for Florida; at Cuba moderately so ; on 
the coasts of the Gulf of Mexico the chances of fine 
weather are small, though improving in the interior. M. 
Pechiile of Copenhagen said the Danish Government 
proposed, with the assent of the Chambers, to equip an 
expedition either to St. Croix or St. Thomas. Dr. 
Bakhuysen said, although the Netherlands Government 
had not made a final decision, it was proposed to send an 
expedition to Curasao or St. Martin in tbe Antilles, and 
a neliometer would form part of the equipment. M. 
Viegas, delegate from Portugal, remarking that the 
weather is usually magnificent in December n that 
country, mentioned that the observatories of Lisbon and 
Coimbra possessed large equatorial instruments, and 
suggested, if it were considered of utility, an expedition 
might be placed in the Portuguese colonies, at Benguela, 
for example. Mr. Stone reported upon the selection of 
stations by the English Commission, the principal centres 
being the Cape, Australia, New Zealand, and the Antilles. 
On the part of the Spanish Government, M. Pujazon. 
director of the Naval Observatory at San Fernando, said 
it was intended to organise two stations, one at Porto 
Rico, the other in the southern part of Cuba, where the 
chances of favourable weather will be considerable: 
equatorials of 6-inches (English) aperture to be supplied. 
At the same sitting of the Conference, M. Dumas pro¬ 
posed the nomination of two committees, the one to be 
charged with the distribution of the observing-stadons, 
the other with the methods and instruments of observa¬ 
tion ; it had been previously pointed out by M. d’Abbadie 
that he was named to conduct an expedition to Cuba on 
the part of the French Government, where It was now 
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stated one would also be sent by Spain : the duplication 
of stations is not desirable in such a case. The Presi¬ 
dent’s propositions were adopted, but in addition the 
Committee on Methods was also charged with the con¬ 
sideration of the calculations and publication of the ob¬ 
servations in 1882, and were further deputed to consider 
the formation of a temporary international bureau, to be 
intrusted with the reduction of the whole of the observa¬ 
tions. At the fifth and last sitting of the Conference on 
October 13, the report from the Committee on Methods 
of Observation, *cc., was presented. The proposals 
of the British Commission respecting the phenomena 
to be noted at the contacts of the limbs of the 
sun and Venus, brought forward by Mr. Stone, 
were made the foundation for a series of instruc¬ 
tions to observers, some explanations being appended 
thereto. After much divergence of opinion with regard 
to the advantage of an international bureau des calculs , 
the following proposition introduced by M. Dumas, and 
supported by Mr. Stone on the part of the English com¬ 
mission, was adopted by a large majority. 

“ The Conference expresses the wish that the French 
Government maybe wilting to communicate in diplomatic 
form with the other governments represented in this con¬ 
ference, or those who arc interested m the transits of 
Venus, in order to lay before them the proposition of 
convoking, after the return of the expeditions of 1882, an 
international conference on the transits of Venus, with a 
view to establish an understanding on the means to be 
adopted to arrive at the best and most expeditious use of 
the observations of the transits of 1874 and 1882, and in 
particular to inquire whether towards this end a tem¬ 
porary international bureau should not be formed." 

The report closes with a list of the projected stations 
for the expeditions, so far as at present arranged. The 
British stations selected are: —Bermuda, Jamaica, Bar¬ 
bados, Cape Colony (3), Madagascar, New Zealand, 
Falkland Islands (?), with the Australian observatories. 


ON THE PHYSICAL CAUSE OF THE OCEAN 
BASINS 

/GEOLOGISTS have reason to thank Prof. Ball for 
directing their attention to the remarkable investi¬ 
gations of Mr. G. H. Darwin upon “The Precession of a 
Viscous Spheroid, and the Remote History of the Earth,” 
{Phil. Trans. Roy. Soc., Part ii., 1879). Prof. Hull has 
already been led to point out one result which appeared 
to him to flow from them, in showing how the ancient 
tides may have produced the planes of marine denuda¬ 
tion. though Mr. Darwin has since expressed doubts as to 
the legitimacy of this conclusion. I wish to offer another 
speculation arising from Mr. Darwin's work, which I 
think may account for the hitherto unexplained distribu¬ 
tion of land and water upon the surface of tbe globe. 

Herschel remarked long ago, in his “ Physical Geo¬ 
graphy," that the prevalence of laud and water over two 
opposite hemispheres “ proves that the force by which 
the continents are sustained is one of tumefaction, inas¬ 
much as it indicates a situation of tbe centre of gravity 
of the total mass of the earth somewhat eccentric rela¬ 
tively to that of the general figure of the external surface 
—the eccentricity lying in the direction of dur antipodes: 
and is therefore a proof of the comparative lightness of 
the materials of tne terrestrial hemisphere. In my 
“ Physics of the Earth’s Crust,” just published, I have 
shown reasons for thinking that the distribution of tbe 
materials of the earth, which gives rise to this condition, 
is of the following kind. 1 accept on tbe whole the 
theory that the earth is a hot globe, of which the super¬ 
ficial crust is rendered solid by having become cool, and 
that the central part is solid, either from great pressure, 
or from whatever other cause may be assigned; an inter¬ 
vening layer beneath the cooled crust still remaining 


liquid. The layers of which the whole is composed are 
arranged in order of their density. Now 1 have given 
reasons for believing that Herschel’s “comparative light¬ 
ness of the materials of the terrestrial hemisphere” 
arises from the fact that the cooled crust beneath the 
continents is intrinsically less dense than that beneath the 
great oceans. I think that the crust beneath the conti¬ 
nents consists of the cooled acid, or granitic, and there¬ 
fore lighter magma, which ought naturally to have formed 
originally the entire superficial portion of the globe. But I 
conclude that the bottoms of the great oceans consist never¬ 
theless of a crust formed out of the cooled basic layer. Be¬ 
neath the cooled crust the laws of hydrostatic equilibrium 
would require that, if the substratum is truly liquid, it should 
be of the same density under both these areas, I also con¬ 
clude that the upper surface of the basic crust which 
forms the floor of the oceans is really depressed below 
the mean surface of figure. 

To these conclusions I arrived without being able to 
suggest any satisfactory explanation of the facts. I saw 
that they agreed with, and were supported by, the view of 
those geologists who assert that the great oceanic and 
continental areas have never changed places ; but neither 
could I any better see the reason for this. 

Let us now inquire whether Mr. Darwin’s researches 
throw any light upon the subject. I shall refer chiefly to the 
summary and discussion of results appended to his paper, 
for it is small blame to a sexagenarian, not a professed 
mathematician, to admit that to follow the calculations is 
beyond the scope of his powers. As I understand Mr. 
Darwin, he thinks it probable that the moon and the 
earth were once a single mass, and that at the time when 
this mass was rotating at the rate of about one revolution 
in five hours the whole separated into two portions, the 
smaller of which went to form the moon ; and that the 
moon then began to recede from the earth, until now, 
after the lapse of fifty-four millions of years or more, it is 
at its present distance. The ellipticity of the mass when 
rotating at the above-named speed would be about i-lrth. 
[This would make the mass very much less compressed 
than an ordinary orange.] He does not think it probable 
that this amount of ellipticity would cause the spheroid 
to break up simply from the centrifugal effect of the rota¬ 
tion ; but he suggests, judging from the calculated period 
of a gravitational oscillation of a fluid spheroid, of uni¬ 
form density equal to the mean of the earth, viz. 1 hour 
34 minutes, that the period of the free oscillation of a 
spheroid “ consisting of a denser nucleus and a rarer sur¬ 
face,” but of the same mean density as the earth, might 
coincide with the period of the bodily solar tide at that time. 
“It seems to be quite possible that two complete gravita¬ 
tional oscillations of the earth in its primitive state might 
occupy four or five hours.” “ Accordingly the solar tides 
would be of enormous height.” He then adds: " Does it 
not then seem possible that, if the rotation were fast 
enough to bring the spheroid into anything near the un¬ 
stable condition, then the large solar tides might rupture 
the body into two or more parts? In this case one 
would conjecture that it would not be a ring that would 
detach itself.” 

I now proceed to build my speculation upon his. It is 
obvious that, according to the above theory, the act of 
fissiparturition by which the moon was born must have 
been sudden. One of the two solar tidal protuberances 
broke awny from the earth to inchoate a separate exist¬ 
ence. A great but shallow hole must consequently have 
been formed, whose centre would have been on or near 
the equator Prof. Ball says : “Not for long would that 
fragment retain an irregular form; the mutual attraction 
of the particles would draw the mass together. By the 
same gentle ministrations the wound ’on the earth would 
soon be healed. In the lapse of time the earth would be¬ 
come as whole as ever, and at last it would not retain 
even a scar to testify to the mighty catastrophe.” 
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I fonts a less hopeful prognostication. I think the 
*>cean basins are the scar, which still testify to the place 
of separation. 

The density of the moon is 0*56654 times that of the 
■earth. Putting the mean density of the earth at 5*5, this 
makes the density of the moon 3*1. The density of 
granite is about 2*68, and that of basalt 2*96. Conse¬ 
quently the density of the moon is a little greater than 
that of the basic layer of the earth’s surface, which I 
think we may expect to occur at the sea-board at a depth 
of about 25 miles. The entire mass of the moon is 
0*011364 of the mass of the earth. 

Accordingly, it would require a layer of about 31 
miles thick, of the density of granite, to be taken off the 
surface of the primitive mass to make a body of the mass 
of the moon ; and if the mean density of the matter re¬ 
moved was the same as that of the moon, a somewhat 
thinner layer would suffice. But if we reduce the area of 
the skin removed to the area of the oceans, it would 
require to be ^ 2 ? x 3 ii or about 41 miles deep. Hence a 

uniform layer rather less than 41 miles thick taken off the 
oceanic areas would be sufficient to make the moon. 

Of course the layer removed would not, in fact, have 
been of uniform thickness. But the above estimate 
gives an idea of the size of the cavity which would be 
produced. What then would happen ? This would de¬ 
pend upon whether the surface had already become at all 
solid. I conceive this would be the case at a very early 
stage, judging from the manner in which a solid layer 
forms on the liquid lava of Kilauea. The hole would 
therefore fill up by the rise of the liquid from below, 
rather than by the lateral appr ach of the edges of the 
wound. When the raw surface again solidified we should 
have a crust of greater density over the area in question, 
because formed from a lower and denser layer, which 
would have ri$en not quite to the level of the lighter 
crust. There would, however, have necessarily been a 
certain amount of flow in the upper fluid layers towards 
the cavity, and this would have carried the cooled granitic 
crust which, floating on it, still remained upon the earth 
along with it. What was left of the granitic crust would 
therefore be broken up into fragmentary areas, now re¬ 
presented by the continents. This would make the 
Atlantic a great rent, and explain the rude parallelism 
which exists between the contours of America and the 
Old World. 

The sudden rupture of so considerable a fragment from 
the rotating spheroid, would alter its mass, form, and 
moment of momentum. It appears then that its axis of 
rotation would be altered, which might account for the 
fact, that the approximate pole of the oceanic area is 
not in the equator. 

The volcanic surface of the moon, if volcanic it be, 
would lend considerable support to the view which I 
maintain, that the water substance emitted by volcanoes 
is an integral constituent of the fluid substratum. For 
when the moon broke away from the earth it would 
can y with it the aqueous constituent of the magma. 
Owing to the much smaller force of gravity in the moon, 
the pressure under which this would there be placed 
wonfd be much less than in the earth. Consequently it 
would more easily escape, and the signs of volcanic 
action would be more pronounced. But the difficulties 
surrounding terrestrial vulcanism are so great, that one is 
hardly tempted to add the lunar to them, O. Fisher 


CLASSIFICATION OF THE D1NOSAURIA 1 

I N the May number of the Amman Journal of 
Science (p. 423) I presented an outline of a classifica¬ 
tion of the Jurassic Dinosaurian reptiles of this country 
' By Prof. O. C. Uanh. Read faefw* tha Hadooal kuMmy at Sdenef, 
at tha Philadelphia Novaaibtr u, itti. Cottuuafcatad by the 


which I had personally examined; The series then 
investigated is deposited in the Museum of Yale College, 
and consists of several hundred individuals, many of 
them well preserved, and representing numerous genera 
and species. To ascertain how far the classification pro¬ 
posed would apply to the material gathered from wider 
fields, I- have since examined various Dinosaurian re¬ 
mains from other formations of this country, and likewise 
during the past summer have visited most of the museums 
of Europe that contain important specimens of this 
roup. Although the investigation is not yet completed, 
have thought the results already attained of sufficient 
interest to present to the Academy at this time. 

In previous classifications, which were based upon very 
limited material compared with what is now available, 
the Dinosaurs were very generally regarded as an order. 
Various characters were assigned to the group by von 
Meyer, who applied to it the term Pachypoda; by Owen, 
who subsequently gave the name Dinosauria t now in 
general use; and also by Huxley, who more recently pro¬ 
posed the name Qrnithoscelida> and who first appreciated 
the great importance of the group, and the close relation 
it bears to birds. The researches of Leidy and Cope in 
this country, and Hulkc, Seeley, and others in Europe, 
have likewise added much to our knowledge of the 
subject. 

An examination of any considerable portion of the 
Dinosaurian remains now known will make it evident to 
any one familiar with reptiles, recent or extinct, that this 
group should be regarded not as an order but as a sub¬ 
class, and this rank is given it in the present communica¬ 
tion. The great number of subordinate divisions in the 
group, and the remarkable diversity among those already 
discovered indicate that many new forms will yet be 
found. Even among those now known, there is a much 
greater difference in size and in osseous structure than in 
any other sub-class of vertebrates, with the single excep¬ 
tion of the placental Mammals. Compared with the 
Marsupials, living and extinct, the Dinosauria show an 
equal diversity of structure, and variations in size from by 
far the largest land animals known—fifty or sixty feet 
long, down to some of the smallest, a few inches only in 
length. 

According to present evidence the Dinosaurs were con¬ 
fined entirely to the Mesozoic age. They were abundant 
in the Triassic, culminated in the Jurassic, aad continued 
in diminishing numbers to the end of the Cretaceous 
period, when they became extinct. The great variety of 
forms that flourished in the Triassic render it more than 
probable that some members of the group existed in the 
Permian period, and their remains may be brought to 
light at any time. 

The Triassic Dinosaurs, although so very numerous, 
are known to-day mainly from footprints and fragmen¬ 
tary osseous remains. Not more than half-a-dozen 
skeletons, at all complete, have been secured from de¬ 
posits of this period j hence, many of the remains 
described cannot at present be referred to their appro¬ 
priate divisions in the group. 

From the Jurassic period, however, during which Dino¬ 
saurian reptiles reached their zenith in size and numbers, 
representatives of no less than four well-marked orders 
are now so well known that different families and genera 
can be very accurately determined, and almost the entire 
osseous structure of typical examples, at least, be made 
out with certainty. The main difficulty at present with 
the Jurassic Dinosaurs is in ascertaining the affinities ©f 
the diminutive forms which appear to approach birds so 
closely. These forms were not rare, but their remains 
hitherto found are moetly fragmentary, and can with 
difficulty be distinguished from those of birds, which 
occur in the same beds. Future discoveries will, without 
doubt, throw much light upon this point. 

Comparatively little fa yet known of Cretaceous Dtao- 
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sra*, although many have been described from incom¬ 
plete specimens. All of these appear to have been of 
forge sire,but much inferior m this respect to the gigantic 
forms of the previous period. The remains best pre¬ 
served show that, before extinction, some members of the 
group became quite highly specialised. 

Regarding the Dinosaurs as a sub-class of the 'Rf.p- 
ttlia, the forms best known at present may be classified 
as follows 

Sub-Class Dwosauria 

Premaxillary bones separate; upper and lower tem¬ 
poral arches ; rami of lower jaw united iu front by 
cartilage only; no teeth on palate. Neural arches of 
vertebra united to centra by suture; cervical vertebra; 
numerous; sacral vertebra: co-ossified. Cervical ribs 
united to vertebrae by suture or ankylosis; thoracic ribs 
double-headed. Pelvic bones separate from each other, 
and from sacrum; ilium prolonged in front of acetabu¬ 
lum ; acetabulum formed in part by pubis; ischia meet 
distally on median line. Fore and hind limbs present, 
the latter ambulatory and larger than those in front; 
head of femur at right angles to condyles ; tibia with 
procnemial crest; fibula complete. First row of tarsals 
composed of astragalus ana calcaneum only, which 
together form the upper portion of ankle joint. 

(1.) Order SaukofoJM (Lizard foot).—Herbivorous. 

Feet plantigrade, ungulate; five digits in manus and 
pes; second row of carpals and tarsals unossified. Pubes 
projecting in front, and united distally by cartilage j no 
post-pubis. Precaudal vertebra: hollow. Fore and hind 
limbs nearly equal; limb bones solid. Sternal bones 
parial. Premaxillaries with teeth. 

(1) Family Atlantosauridcc. Anterior vertebra: opLtho- 
cceiian. Ischia directed downward, with extremities 
meeting on median line. 

Genera AtUmlosaums, Apatosaurus , Brontosaurus, 
Diplodocus , f Camarasaurus (Amphicorlias), f Dystro- 
phetus. 

(2) Family Morosaurida. Anterior vertebra opistho- 
ccelian. Ischia directed backward, with sides meeting 
on median line. 

Genus Aforosaunts. 

European forms of this order: Bothriospondylus , 
Cetiosaurus , Chondrostcosanrus , Eucamerotus, Qmithop- 
sis, Petorosaurus. 


(a.) Order Stegosaukia (Plated lizard).—Herbivorous. 

Feet plantigrade, ungulate; five digits in manus and 
pes; second row of carpal* unossified. Pubes projecting 
hue in hoot; post-pubis present. Fore limbs very small; 
locomotion mainly on bind limbs. Vertebrae and limb 
bones solid. Osseous dermal armor. 

(1) Family Stegosaurida. Vertebrae biconcave. Neural 
canal in sacrum expanded into large chamber; ischia 
directed backward, with sides meeting on median line. 
Astragalus co-ossified with tibia ; metapodials very short. 

Genera Stegosaurus (Hypsirhopkus), Diracodon , and in 
Europe Omosaurus Owen. 

(2) Family Scelidosaurida. Astragalus not co-ossified 
with tibia; metatarsals elongated ; four functional digits 
in pes. Known forms all European. 

Genera Salidosaurus, AcanthopkoUs, Crataomus, Hy- 
Iceomurus, Polacanthus. ’* 


(3-) Order ORNITHOPODA (Bird foot).—Herbivorous. 
Feet digitigrade, five functional digits in manus and 

i.... , ... ’ '* ' * ' -pubis 


yj&l }j ^ CampUtH«Uda. Clavicles wanting; post- 

_ Genera Gmpionetus, Jjuuaurus, Nanosaums, and in 
Beeape /fig $ iftpkcdcn 

(2} Farafiy IgUanodontida, Clavicles present; post¬ 


pubis incomplete. Premaxillaries edentulous. Known 
forms all European. 

Genera Iguanodon, Vectisaurvs. 

(3) Family Hadrosauridtt. Teeth in several rows, 
forming with use a tessela ed grinding surface. Anterior 
vertebrse opisthocoelian. 

Genera Hadrosaurus , f Agathaumas, Cionodon. 

(4.) Order Theropoda (Beast foot).—Carnivorous. 

Feet digitigrade : digits with prehensile claws. Pubes 
projecting downward, and co-ossified distally. Vertebrae 
more or less cavernous. Fore limbs very small; limb 
bones hollow. Premaxillaries with teeth. 

(1) Family Msgalosanrida. Vertebrae biconcave. Pubes 
slender, and united distally. Astragalus with ascending 
process. Five digits in manus and four in pes. 

Genera Megalosaurus ( Poikiloplenron), from Europe. 
A/losaurus, Coelosaurus, Creosaurus, Dryptosaurus 
(lariats). 

(2) Family Zanclodontula. Vertebrae biconcave. Pubes 
broad elongate plates, with anterior margins united. 
Astragalus without ascending process ; five digits in 
manus and pes. Known forms European. 

Genera Zanclodon , ? Teratosaurus. 

(3) Family Amphisaurida. Vertebra: biconcave. Pubes 
rod-like; five digits in manus and three in pes. 

Genera Amphisaitrus ( Megadactylus ), ? Bathygnathus, 
? C/psysaurus; and in Europe, Palaosaurus, Thecodon- 
tosaums. 

(4) Family Labrosaurida. Anterior vertebrae strongly 
opisthocmlian, and cavernous. Metatarsals much elon¬ 
gated. Pubes slender, with anterior margins united. 

Genus Labromurus. 

Sub-Order Cott.URlA (hollow tail). 

(5) Family Cecluridct. Bones of skeleton pneumatic or 
hollow. Anterior cervical vertebra opisthoccelian, re¬ 
mainder bi concave. Metatarsals very long and slender. 

Genus Ccelurus. 


Sub-Order Compsognatha. 

(6) Family Compsognathida. Anterior vertebra opistho- 
ccelian. Three functional digits in manus and pes. Ischia 
with long symphysis on median line. Only known speci¬ 
men European. 

Genus Compsognathus. 

Dinosauria ? 

(5 ) Order Hallotoda (leaping foot).—Carnivorous ? 

Feet digitigrade, unguiculate; three digits in pes; 
metatarsals greatly elongated; calcaneum much produced 
backward. Fore limbs very small Vertebrae and limb 
bones hollow. Vertebrae biconcave. 

Family Hallopodida. 

Genus Hallopus. 

The five orders defined Above, which I had previously 
established for the reception of the American Jurassi. 
Dinosaurs, appear to be all natural groups, well marked 
in general from each other. The European Dinosaurs 
from deposits of corresponding age fall readily into the 
same divisions, and, in some cases, admirably supplement 
the series indicated by the American forma The more 
important remains from other formations in this country 
aid in Europe, so far as their characters have been made 
out, may likewise be referred with tolerable certainty to 
the same orders. 

The three orders of Herbivorous Dinosaurs, although 
widely different in their typical forms, show, as might he 
expected, indications of approximation in some or their 
aberrant genera. The Samropeda, for example, with 
Attmtosaurus and Brontosaurus, of gigantic sire, lor 
their most characteristic members, hare la Msrosmtrus a 
branch leading toward the Sttgostmria. The letter order, 
likewise, although its type genus is in many respects the 
most 9trongly marked division of the Dinosaurs, has its 




246 


NATURE 


[?an. 12 , 1882 


Scelidosaurus, a form with some features pointing strongly 
towards the Omithopoda. 

The Carnivorous Dinosauria now best known may all 
be placed at present in a single order, and this is widely 
separated from those that include the herbivorous forms. 
The two sub-orders defined include very aberrant forms, 
which show many points of resemblance to Mesozoic 
birds. Among the more fragmentary remains belonging 
in this order, but not included in the present classifica¬ 
tion, this resemblance appears to be carried much farther. 

The order Hallopoda , which I have here referred to the 
Dinosauria, with doubt, differs from all the known 
members of that group in having the hind feet specially 
adapted for leaping, the metatarsals being half as long as 
the tibia, and the calcaneum produced far backward. 
This difference in the tarsus, however, is not greater than 
may be found in a single order of Mammals, and is no 
more than might be expected in a sub-class of Reptiles. 

Among the families included in the present classifica¬ 
tion, I have retained three named by Huxley {See lido- 
saurida, IguanoiUmtida, , and Megalosaurida ),' although 
their limits as here defined are somewhat different from 
those first given. The sub-order Compsognatha, also, 
was established by that author in the same memoir, 
which contains all the more important facts then known 
in regard to the Dinosauria. With the exception of the 
Hadrosaurida , named by-Cope, the other families above 
described were established by the writer. 

The Atnpkisaurida and the Zanclodontuia , the most 
generalised families of the Dinosauria, are only known 
from the Trias. The genus Dystrophaus , referred provi¬ 
sionally to the Sauroftoda, is likewise from deposits of 
that age. The typical genera, however, of all the orders 
and sub-orders are Jurassic forms, and on these especially 
the present classification is based. The Hadrosaurida 
are the only family confined to the Cretaceous. Above 
this formation, there appears to be at present no satis¬ 
factory evidence of the existence of any Dinosauria. 


THE TAY AND THE FORTH BRIDGES 
'T'HE reconstruction of the Tay Bridge (if it really 
go on) by Mr. W. H. Barlow and the re-de¬ 
signing of the Forth Bridge by Mr. John Fowler 
and Mr. 1 ). Baker will undoubtedly mark a new point 
of departure in the practice of British engineers. With 
the advent of railways there arose a generation of 
engineers who for some inexplicable reason ignored 
the traditions of their predecessors and gave no thought 
to wind pressure. Previous to this the question was 
always considered of vital importance by constructors. 
For example, Tredgold, writing some sixty years ago 
about roofs over building slips, directed special attention 
to the fact that such structures were “ much exposed to 
be racked and strained by high winds,” and recom¬ 
mended certain proportions, based upon the assumption 
of the actual weight of the roof being 16 lbs. per square 
foot, and the pressure of the wind 40 lbs. per foot. He 
thus clearly warned engineers that in some instances the 
pressure of the wind abd not the load governs the strength 
of die structure. Nevertheless so completely have British 
engineers ignored this condition that it may safely be 
said at least three-fourths of the railway bridges in 
Great Britain and Ireland have no lateral bracing or pro¬ 
vision of any kind to enable them to resist wind pressure. 
Even metallic arched bridges, which from their form must, 
in the absence of cross bracing, be necessarily in a state of 
more or less unstable equilibrium, form no exception to 
the rule. At Richmond, for instance, and at Kingston 
also, there are cast-iron arches about too feet in span, the 
lateral stability of which is dependent solely upon the 
8 inches or 10 inches wide flanges of the arched ribs. 
There is no lateral bracing nor are there any iron cross- 
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girders to bind the arched ribs together, and the lateral 
stiffness of a xo-inch flange over a span of 100 feet is 
more easily imagined than calculated. Within a few 
hundred yards of the Richmond Bridge is an anemometer 
which, according to the official returns, has not infre¬ 
quently recorded a pressure of 27 lbs. per square foot, but 
it is hardly necessary to say that no wind pressure even 
approximating to that amount could ever have taken 
effect on the bridge. 

Since the fall of the Tay Bridge the principles and 
practice of Telford's day have been reverted to by British 
engineers, and the question of wind pressure has been 
most influential in determining the design and propor¬ 
tions of the new Tay and the proposed Forth Bridges. 

In the original Tay Bridge the type of pier foundation 
finally developed was, it may be remembered, a single 
cylinder of 31 feet diameter. This was satisfactory 
enough as regards vertical pressure, but in the new 
design it was lateral and not vertical pressure which 
governed the form of the pier’s foundation, and the latter 
will consist not of a single 31 feet cylinder but of two 23 
feet cylinders spread 32 feet apart centre to centre, and 
affording correspondingly increased lateral stability. Simi¬ 
larly, as regards the metallic piers resting on these foun¬ 
dations : originally these consisted of a group of cast 
iron columns, and as regards vertical pressure nothing 
could be better, for, as we have recently ascertained by 
tests, a hollow cast-iron column of ordinary proportions 
will carry more load than either a wrought iron or a steel 
tube of equal weight. When the bending action of the 
wind upon a bridge pier is taken into consideration, how¬ 
ever, the steady vertical pressure due to the load becomes 
of comparatively little moment, and Mr. Barlow has very 
properly adopted wrought iron for the piers of the new 
Tay Bridge, and the Board of Trade have with no less 
propriety intimated, in their recent ” Memorandum of 
Requirements,” that piers made up of a group of small 
cast-iron columns will no longer be passed by the inspect¬ 
ing officers. 

The superstructure of the new Tay Bridge, no less than 
the piers, affords evidence of the provision which it is 
now thought necessaiy to make against the consequences 
of high wind pressures. Thus Mr. Barlow has provided 
three lines of defence against a train being hurled into 
the Tay, firstly, a guard balk of considerable height out¬ 
side each rail; secondly, a ballasted floor of sufficient 
strength to hold up a derailed locomotive at any point; 
and thirdly, a strong iron parapet. Most of these pro¬ 
visions will in all probability be insisted upon by the 
Board of Trade in future railway bridges. 

Turning now to the gigantic Forth Bridge, the influence 
of wind pressure in determining the design is beyond all 
precedent. The assumed lateral pressure of the wind 
upon the 1700 feet span girder is in fact no less than 50 
per cent, greater than the maximum rolling load, so that 
were it not for the influence of gravity on the mass of the 
bridge, the required strength would be greater laterally 
than vertically to the extent of one-half. The weight of 
steel in the 1700 feet girder is, however, so considerable, 
that the stresses both for rolling load and wind pressure 
are relatively less than in smaller bridges. 

The original design for the Forth Bridge by Sir Thomas 
Bouch was, it will be remembered, on the suspension prin¬ 
ciple. Except as regards the enormous drop in the sus¬ 
pension chains and the consequent unprecedented height 
of the piers, there was little to distinguish the proposed 
structure from an ordinary suspension bridge with stiffen¬ 
ing girder, and without the inclined stays characteristic of 
American suspension bridges. During the past forty 
years the suspension principle has been universally re¬ 
jected by engineers of all countries as unsuitable to the 
conditions of high-speed railway traffic, and the only 
reason for introducing it in the case of the Forth Bridge 
was the assumption that no other plan was commercially 
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attainable. It caused no little surprise therefore, and not 
a few expressions of incredulity, when Messrs. Fowler and 
Baker announced that the span of 1700 feet was no reason 
at all for departing from the old and well-tested principle 
of girder construction, but that on the contrary a girder 
bridge of proper design would be not only infinitely stiffer, 
but also considerably cheaper, than a structure on the 
suspension principle. This conclusion was however con¬ 
firmed by Mr. W. H. Barlow and Mr. T. E. Harrison 
after careful independent investigation, and a design was 
finally agreed upon by all the engineers and accepted by 
the four railway companies finding the funds for its 
construction. 

The Forth Bridge as intended to be constructed may 
be briefly described as a continuous steel girder bridge, 
of varying depth and with fixed points of contrary flexure. 
In several essential points it is analogous to the well- 
known continuous tubular girder bridge across the Menai 
Straits, as in both cases the continuous girder traverses 
two main spans and two end spans of about half the width 
of the former. In the Forth Bridge, however, the main 
spans are 1700 feet, and the end spans 675 feet, whilst in 
the Britannia Bridge the respective dimensions are but 
460 feet and 230 feet. It is hardly necessary to say, 
therefore, that though the principle is the same the pro¬ 
portions and general details of the two structures present 
no points of resemblance. 

The continuous girders of the Forth Bridge are 340 
feet, or one-fifth of the span, in depth at the piers, and 
only 45 feet deep at the centre of the 1700 feet span. In 
ordinary continuous girders the points of contrary flexure 
are situated about one-fifth of the span from the piers, 
but in the Forth Bridge they arc fixed at the most econo¬ 
mical distance, which was found on investigation to be 
& about tivo-fifths. Every continuous girder may, for pur- 
■c pose of calculation, be regarded as made up of a central 
^ girder supported by two cantilevers. In ordinary cases 
g the central girder will have an effective span about equal 
b to the total span *'3. If the Forth Bridge were an 
ordinary continuous girder the effective span of the 
central girder would thus be about 982 feet, but as a 
matter of fact it will be made 350 feet, and it is to this 
deviation from the ordinary proportions that the economy 
of the design is largely due. By keeping the central 
girder of moderate span, or in other words by removing 
the points of contrary flexure farther from the piers, the 
central portion of the girder is lightened, the bending 
moment correspondingly reduced, and the mass of 
metal is concentrated near the piers, where it acts with 
the least leverage. Thus the lower member of the great 
girder, where it -springs from the masonry piers at a 
height of 20 feet above high water, is a steel tube 12 feet 
diameter and about 2 inches thick, whilst at the centre of 
the span, where the bottom member has been cambered 
upwards to a height of 150 feet for navigation purposes, 
it is of ordinary trough section, about 3 feet in width. 

On plan as well as in elevation the Forth Bridge is a 
cohtinuous girder of varying depth. To resist high wind 
pressures the tubular lower members are spaced 120 feet 
apart, centre to centre at the piers, whereas the trough 
lower members of the central girder are spaced but 27 
feet apart. By varying the effective depth of the girder 
both on plan and elevation a great saving is effected in 
the bracing, as the shearing stresses are to a large extent 
taken tip by the main members of tbe girder. In a bow¬ 
string girder tbe bracing is similarly lightened by the 
arching of the top member. There are other sources of 
economy in the proposed design which we have not space 
to refer to at present. 

It is intended, we understand, to give such proportions 
to tbe several members of the structure that under the 
combined stresses resulting from the maximum rolling 
load and a wind pressure of 56 lbs. per square foot, 
the stress per square inch will in no case exceed one- 
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fourth of the ultimate strength of the steel used in con* 
struction. The steel used In compression will be consi¬ 
derably stronger and harder than the more ductile 
material used for the parts in tension. 

Facility of erection has necessarily been one of tbe 
most important governing elements in the design of the 
Forth Bridge. With 300 feet depth of water, scaffolding 
Is of course out of tbe question, and the only practicable 
way of erecting the great girders is by commencing the 
work at each pier and adding successive bays of struts, 
ties, and bracing on either side, until the whole structure 
it complete. This mode of erection, technically known 
as “ erection by overhang," is that which has been suc¬ 
cessfully adopted in the two largest railway bridges yet 
constructed, namely, the St. Louis Bridge across the 
Mississippi, of 525 feet span, and the Douro Bridge, of 
the same span, near Lisbon. The great advantage and 
security of erection by overhang in a case like the Forth 
Bridge is that every piece of the work is finished and 
securely braced against storms before another length is 
commenced. When tbe bridge is partially finished it will 
at the distance present much the appearance of three 
huge birds perched with outspread wings on as many 
rocks. The distance between the tips of the wings will 
be represented by that between the ends of the canti¬ 
levers, or say, 1500 feet. H might be thought that this 
would be a critical stage of the erection, but it is not so, 
as the work is so designed that if a hurricane of 56 lbs. 
per square foot were to strike one wing whilst the other 
remained becalmed tbe cantilevers would not spin round 
like a weathercock, but remain perfectly stable and 
secure. 

We understand that the Board of Trade have signified 
their approval of the design and < f the provisions made 
by the engineers as regards strains and wind pressures. 


NOTES 

The last work of the late Mr. H. C. Watson on the dutribution 
of British plants was his "Topographical But any," published in 
*873-4» which be traced the dispersion of each species through 
the 112 vice-counties of Britain which he adopted. Of this book 
only 100 copies were printed for private circulation, and these 
were all given away by the author immediately. Since its issue 
a large amount of new material has been accumulated, principally 
through the exertions of the members of the Botanical Record 
Club, and at the time of his death, last autumn, Mr. Watson 
was engaged in the preparation of a new edition. This he did 
not live to complete as regards its prefatory and explanatory 
portions, but he had kept an interleaved copy in which he regu¬ 
larly entered up every record of any plant in a new district that 
waa brought to his notice. At his own special request this was 
deposited with bis herbarium at Kew, and from this it is now 
proposed to prepare a second edition of the book, which Mr. 
Quaritch has undertaken to publish, and Mr. J. G, Baker, of the 
Royal Gardens, and the Rev, W. W. Newbould to make ready 
for the press. 

Tin New York Nation announces the death of Mr. Lewis H. 
Morgan at Rochester, N.Y., on December 17, after a brief ill- 
new following a long period of delicate health. " With reference 
to our pre-Columbian antiquities," the Nation states, "he might 
for some time past have been called the Nestor of Indian ethno¬ 
logists. A native of Western New York, he early became 
Interested in tbe neighbouring remnant of the once mighty Six 
Nations, and gained a thorough insight into the political and 
military constituti, n of the Coi federacy, its manners and cos- 
tarns, and above all its oerious system of tribal intermarriages. 
Together with some kindred inquiring spirits he instituted, at 
the age of twenty-five, an Order, or ' New Confederacy ’ of 
the Iroquois—a sort of antiquarian society, having as a sub¬ 
sidiary aim the promotion of a kindlier feeling toward foe red 


read a number of papers on the Iroquois, which, under the nom 
deplume of ' Shenandoah,' were published, as letters addressed 
to Albert Gallatin, in Cotton's American Quarterly Review , in 
1847. From this source they were reprinted by Neville B, 
Craig, of Pittsburgh, in his monthly Olden Tim (1848), and 
five years ago once more saw the light in Robert Clarke and 
Co.’s reprint of the latter periodical. This work at once put 
Mr. Morgan in the front rank of Indian authorities. A profes¬ 
sional visit to Lake Superior led him to observe an animal closely 
associated with the aborigines, and toward the close of 1867 he 
produced the 1 American Beaver and his Works,' an exhaustive 
but highly readable monograph, in which, to nse the words of 
the late Jeffries Wyman {Nation, February 27, 1868), Mr. Mor¬ 
gan, ' with a real and patience worthy of Reaumur, the Hubers, 
or of Darwin, re-examined the whole mbject and laigely in¬ 
creased our knowledge,' and which 'justly entitled him to an 
honourable place in the higher ranks of original observers.' The 
year following, in an article on the 'Seven Cities of Cibola,' 
in the North American Review (April, 1869), lie struck a blow 
at the whole fabric of the theory of Indian civilisation handed 
down by the Spaniards and embalmed by Prescott, and laid the 
foundations of the prevailing conception of the meaning of that 
communal architecture which was for centuries regarded as royal 
and palatial. In 1873 appeared among the Smithsonian Insti¬ 
tution’s Contributions to Science a quarto volume of 700 pages, 
entitled 1 System* of Consanguinity and Affinity of the Human 
Family.’ This was the first fruit of Mr. Morgan’s discovery, 
while on his excursion to Lake Superior, that tbe system of 
marriage and relationship in the Six Nations was that of the 
American Indians generally, and his subsequent reflection that 
he had encountered a fundamental fact in the development of 
humcn society. He afterward resumed the whole question in a 
popular manner in his 'Ancient Society ; or, Researches in the 
Line of Human Progress of Savagery through Barbarism into 
Civilisation.’ His last wnrk was among the pueblos of New 
Mexico, from the study of w hich he concluded that the Mound- 
builders were village Indians of New Mexican origin, and that 
the mounds were the platforms for their Jong wooden communal 
houses. These conclusions were published in the first report of 
the Archaeological Institute of America (1880). On his death¬ 
bed he received his very latest printed work, 'Houses and 
House Life of the American Aborigines,’ published by the 
Bureau of Ethnology of the Smithsonian Institution," 

We regret to annource the death, at the age of seventy-one 
years, of Prof. J. W. Draper, of New York, We hope next 
week to give rome account of his varied work in rcierce. The 
death of Mr. Binney, of Manchester, is al r o announced, and of 
him also next week we shall give a brief memoir. 

The scientific circle in Dublin has sustained a great and a. 
deeply felt loss by the sudden and premature death of Dr. 
Reuben J. Harvey. Reuben J. Harvey waa born in 1845} he 
was the son of a well Inown physician in Cork, still living, and 
for many years one of tbe most distingnhhed professors in. 
the Queen’s College of that city. He entered Trinity College, 
Dublin, in 1863, obtaining a non-foundation schrlarship irs 
science in 1866; he graduated as a senior gold medallist (Mathe¬ 
matical Tripos) in 1867. Entering tbe medical retool of tbe 
University of Dublin he obtained the first medical scholarship in 
j868 , and graduated as M.B. in 1870. He completed his studies- 
in the schools of Vienna and Wurzburg; at one time he was a 
demonstrator in anatomy in the Dublin University School; of late 
years he was Professor of Physiology in the Carmichael School 
of Medicine, and one of the physicians of the Cork Street Fever 
Hospital. In the pursuit of his professional duties to was taken' 
ill of typhus fever on the 24th of December last, «f which he 
died on the 28th of the same month. Hfa sterling qualities 
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endeared him to a host of friends; his ’mathematical abilities 
were of no common order, be was a painstaking and enthusiastic 
' worker in the school of modern physiology, but it is to be feared 
that the results of much of his labour will now never be known, 
for he was slow to publish, preferring to wait for a completer 
confirmation of his numerous observations. He was an extremely 
popular lecturer, and his sadden death has saddened many a 
heart. 

Mr. A. G. Mork, F.L.S., M.R.I.A.,&c. # has been appointed 
to the post of Curator of the Dublin Natural History 
Museum. Mr. More is known to botany as the author (with the 
late Dr. Moore) of the“Cybele Hibernica,” During the past 
fifteen years he has been principal assistant under the late 
curator. Dr. Carte. The published works of Mr. More are 
a “ Natural History of the Isle of Wight,” a supplement to Dr. 
Bromfield’s “Flora Vectensis,” an essay on “The Di-tribution 
of British Birds during the Breeding Season," the “Cybele 
Hibernica ” and its “ appendix,” and numerous detached papers 
on natural history. 

We are glad to learn from Dr. Lindematiu, of the Geogra- 
phische Gesellscbaft in Bremen, that the brothers Krause were 
sent by the Society to explore the Behring Straits regions, not for 
commercial purposes. MM. Krame are naturalists, and have no 
other object than to make observations and collections in natural 
history and ethnology. Their reports on their studies an the 
Chukchi Peninsula, which will be published with charts and 
woodcuts in the next numbers of the Journal of the Bremen 
Society, will prove that their voyage was not at all unsuccessful. 
They are now on their way from San Francisco to Sitka, and 
intend to winter on a station of the North-West Trading 
Company. 

M. A. Hunter, who has spent twenty years in the exploration 
of the flora and fauna of the Onega region, dL cusses {Almoin of 
the St. Petersburg Society Of Naturalists, vol. xi.) the interesting 
question as to the natural boundary between Finland and Northern 
Russia, which had already been raised by Wirtzen, Bonsdorf, 
Malmgren, and Nylandcr. M. Hiinter arrives at the same con¬ 
clusions as most of the above-named explorer*, namely, that all 
the region west of Lake Onega to the Gulf of Bothnia, and as 
far as the White Sea to the north must be considered as a part 
of Finland, Lake Onega being a marked boundary between the 
two regions oh to their geological structure, topographical feature®, 
fatma, and flora. The flora west of this lake is far richer than 
east of it, and does not contain plants which are common to the 
latter region and higher latitudes. The list of plants of the 
whole of the Onega region contains 578 Angiospermse, 5 Gym- 
nospermx, and 36 Cryptogams. 

Messrs. Taylor and Francis have issued a useful Tide- 
Table for 1882, in the form of a large wall-card. The Table is 
compiled by Mr. E. Roberts, of the Nautical Almanac Office, 
and contains tiler time of high-water at London Bridge, and the 
depths on tb#^||Mthe Shadwell lower entrance of the London 
Docks, showt^pfSo in a conspicuous manner the possible 
overflows. The tijple is likely to prove useful to many people, 
and we trnst Mr. Roberts will be encouraged to continue it 
yearly. 

The Geographical Society of Paris received, at its last meet* 
ing, a communication sent from Lieut. Rogozinsky, of the Rus¬ 
sian Imperial Navy, who proposes to explore the region between 
the Congo, the southern borders of Adaman, and the Cameroon 
Mountain s. 

A. Sciunivic Commission has been appointed by the Pr&et 
of the Seine to determine the measures which ought to be taken 
immediately for the peetoehon of tho pubUc in theatres. All of 
them which will not comply immediately with the provisions of 


the law will be closed. Two of thtm have been already pm- 
claimed so. A sharp discussion took place in the Municipal 
Council, and it was proposed by Influential members that the 
electric incandescent light should be deemed obligatory for all 
the municipal theatres. 

The Council of the Meteorological Society have determined 
upon holding on Exhibition of Anemometers at the Institution 
of Civil Engineer- 8 , 25, Great George Street, on the evening of 
March 15 next. The Committee are anxious to obtain as large 
a collection as possible of various patterns of anemometers, either 
full .site, models, photographs, or drawings. Special interest 
will attach to all apparatus bearing upon the history of anemo¬ 
meters and to their modification and improvement. The Com¬ 
mittee w ill also be glad to show any new meteorological apparatus 
invented and first constructed since the last Exhibition. 

The French exploring party who went to Fouta Djaloninthe 
Niger Country, has arrived in Paris with a deputation from the 
sovereign of that land who has entered into a treaty with them. 
This is au important step towards the opening of Timbuctoo to 
trading caravans. 

With the January number of the London Missionary Society’s 
Chronicle is issued a sketch-map of South-Eastern New Guinea, 
in which are included the discoveries recently mode by their 
•gents, Messrs. Chalmers, Macfarlane, and Beswick. 

At Leghorn an interesting geological discovery has been made. 
The brothers Orlando have found a well-preserved skeleton of 
an Elephas autigttus ; it was lying at a depth of about 4 metres 
below sea-level. Prof. Meneghini, of Pisa, superintended the 
excavation, and announces that the tusks are pretty straight and 
have the enormous length of nearly 4 metres. 

At Nordrup, near Ringsted (Denmark), an interesting dis¬ 
covery has been made. At a depth of only a few feet in a 
deposit of pumice-stone the remains of seven human bodies were 
found, together with numerous bronze objects, urns, gold rings, 
Roman glasses, mosaic 8 , glass bead 8 , Ac. A similar discovery 
was made at tbe tame spot some years ago. 

The "Year-Book of Photography ” for 1882, edited by Mr. 
Baden Pritchard, contains a great deal of information that must 
be useful to those interested in photography. It contains a fine 
portrait of the late Mungo Ponton. Piper and Carter are the 
publishers. 

We have received the first part of a new monthly German 
journal of science—devoted to natural science gene¬ 
rally. The contents are very varied and the style on the whole 
popular, with many illustrations. There is a long list given of 
eminent contributors. Enke, of Stuttgart, is the publisher. 

On May 15 next an exhibition of minerals and objects Hhis- 
tratlng ceramics and the manufacture of glass will be opened at 
Madrid. 

A special despatch has been received at St. Petersburg from 
M. Sullowsky, dated Irkutsk, December 26 (O.S.) l88r, which 
seyet " At 10 o’clock on the morning of Angnst 9 1 parted with 
the William Kodgtrt, which shaped her coarse for Herald 
l»land , The clipper Strtlok then returned to tbe Chinese porta. 
Up to Brat time die StroM cad William Rcdgen ted kept 
company. They were joined in Providence Bay by an American 
schooner, having on board the captain of a whaler which had 
stranded. This captain narrated that he had seen a. boat with 
dead sun on board which had been driven upon Herald Island. 
The boat also' contained, besides other articles, some tfbee 
spoons with tbe name Jeannette engraved on them. In cense- 
qcctiee of this narradw the captain el rise WMfkm Rodgers 
rdsolved to proceed to Herald Island with dm view of wintering 
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there, and, with the aid of dogs purchased in Kamchatka, 
•ending out bis crew in small parties to the various sides of the 
island and its vicinity to search for the lost explorers.” 

The Geographical Society have issued (through Stanford) the 
first part, of seven sheets, of the large-scale map of East Central 
Africa, by Mr. E. G. Ravenstein, which we have referred to as 
In preparation. The map is on the scale of fifteen miles to an 
inch,*' extends from 10* N. to 20* S. and lat. of 25°. It thus 
includes an extensive area of great interest, and is on a scale to 
show all the leading features in detail so far as they have been 
discovered. Mr. Ravenstein has collected in his map a vast 
amount of information which could be obtained only by con¬ 
sulting many books, so that it will form a library in itself. The 
routes of all explorers are shown, and abundant notes are laid 
down as to the nature of the country, ethnology, doubtful points, 
&c. It gives evidence of conscientious, painstaking, and wide 
research. To all interested in marking the progress of African 
exploration it will prove of great utility. 

Admiral Mouchbz will give his usual annual soirit at the 
Paris Observatory in March. He has distributed to the 
leading Parisian engineering 'firms the conditions for the 
construction of the cupola for the great equatorial to be built in 
the newly-annexed grounds. The diameter of the revolving 
cupola Is to be 20 metres. The form must be hemispherical. 
The time required for rapid revolution is 10 minutes. It is to 
revolve in the same direction as the heavens, and the mechanism 
will cause the revolution of a seat for two astronomers. The 
dimensions of the moving platform are 1 metre by 2. The com¬ 
petitors are to employ either a falling weight or a gas engine, as 
motor. In this case the motor must be placed at a distance 
outside. 

The French Government is busy preparing a large number of 
new bills winch will be laid before both Houses when the 
Parliamentary recess is over. One of these relates to the the use 
of the surplus gained by the Electricsl Exhibition and the other 
to the telegraphic network. 

Prof. J. G. McKbndrick, the new Fullerian Professor of 
Physiology at the Royal Institute, will give the first of a course 
of eleven lectures on the Mechanism of the Senses on Tuesday 
next (January 17) j Mr. H. N. Moseley will give the first of a 
course of four lectures on Corals on Thursday (January 19); and 
Prof; E. Paner will give the first of a course of four lectures on 
Ludwig van Beethoven (with musical illustrations) on Saturday 
(January 21). The first Friday evening discourse will be given 
by Dr. Huggins, on Comets, on January 20. 

To the British Trade Journal for January, Dr. James Geikie 
contributes an interesting article on "The Gulf Stream and the 
Panama Canal," in which he concludes that the opening of the 
Canal "will have as much effect on the Gulf-Stream and the 
climate of Northern Europe as the emptying of a tcapot-ful of 
boiling water into the Arctic Ocean would have in raising the 
annual temperature of Greenland.” 

Among the sixpenny popular editions issued by Messrs. 
Longman and Co. Is an abridgement of the Rev. J. G. Wood’s 
"Homes Without Hands,” under the title of "Strange Dwel¬ 
lings j being a Description of the Habitation of Animals. ” 

The Austrian Minister for Public Instruction has ordered a 
colossal statue of the late Austrian Arctic explorer and discoverer 
of Frans-Josef Land, Carl Weyprecht The statue will be 
executed by the celebrated sculptor, Victor Tilgner, of Vienna, 
in Laai marble. 

M. Paul Beet has filled an important lacuna in the organisa¬ 
tion of the French system of public instruction in Algiers. He 


has authorised the itcole Sup&ieure of Letters in Algiers to 
grant honours in Arabic literature, after candidates have passed 
through a special examination. 

Russian papers state that on December 22, 1881, at 11.20 
p.m,, a meteor, spreading au intense violet light and the fall of 
which was accompanied by a strong explosion, was seen at 
Byejetsk, in the government of Tver, and at the village Nasilovo, 
twenty-seven miles distant from that town. 

The detailed report of Prof. Sorokin to the Kazan University 
on the downs of Kara-koum in Russian Turkestan, has appeared 
in Russian as a separate volume, under the title of "Travel in 
Central Asia in 1878-79.” 

A shock of earthquake was felt at Batoum (Caucasus) on 
December 28, 1881, at 6.33 p.m. It lasted for about ten seconds, 
and was accompanied by a loud underground noise. 

Experiments in the culture of the Chinese Soja bean {Soja 
hispida ), which gave good results in Vienna when Prof. Haber- 
landt made use of seeds received from Northern China and 
Mongolia, have been repeated in Russia, and so far have been 
quite successful in Kicff, Saratoff, and the Crimea, but they have 
failed in the western provinces of Russia. 

On December 22, 1881, Tiflis was covered with a sheet of 
snow ten inches deep. Snow is a very rare occurrence in this 
town, and its appearance seems the more strange as there has 
been no snow ia all Central Russia. 

A VALUABLE discovery has been made in a quarry at Dil- 
1 ingen, near Saarlouis. Some workmen found in a small cavity 
a bronze vessel containing gold and silver ornaments of partly 
beautiful and partly very coarse workmanship. Amongst them 
is a golden disc of 8 centimetres in diameter richly covered with 
rubies, emeralds, and filigree work; also n silver object weighing 
over 150 grammes, and bearing inscriptions in Latin, Greek, and 
unknown characters. The proprietor of the quarry will present 
the objects found to the Bavarian National Museum. 

Near Caltanisetta, Sicily, a series of caverns have been dis¬ 
covered, which are evidently burial-places dating from the period 
when the ancient Sicilians had already been ousted by the Italian 
tribes, but before the Greek colonisation had begun. Their 
arrangement is similar to the tombs at Fantelica, Acri, and 
Girgenti. In the neighbourhood of the caverns are numerous 
remains of ancient buildings and other proofs of the existence of 
an ancient jwpulous colony. The spot derives its name from 
the hill of Gibil Gaib. 

Phylloxera seems to have abandoned the vineyards of 
Lombardy and Liguria, but has appeared in other parts of Italy, 
viz. Elba, Sardinia, &c. In Sicily the plague is making rapid 
progress; the districts of Messina and Caltanisetta being par¬ 
ticularly unfortunate. 

M. Syngros, the Athens banker who gave 100,000 francs 
for the erection of an archaeological museum at Olympia, has 
again given a like sum to facilitate the progress of the work. 

An earthquake is reported from Honolulu on September 30, 
1881. It consisted of one very violent and two lighter shocks. 
The first was felt at 4.53 a.m. lasting thirty seconds, and accom¬ 
panied by loud subterranean rumbling { direction south-east to 
north-west. The crater of Kilauea was very active at the same 
time. Numerous houses were more or less injured, The pheno¬ 
menon was also observed on all the other islands of the Hawaiian 
Archipelago. An earthquake Is also reported from Eastern 
Gallzia on December 29, 1881; several shocks lasting a few 
seconds. A sharp and unusually sustained shock of earthquake 
passed along the east coast of India on the morning of the 31st 
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nit. At Calcutta it lasted about two minutes. It was especially 
severe in Madras, where, judging from the space devoted to it 
by the local papers, it would appear to have caused much alarm. 
No damage is, however, reported. 

Thb English representative of the company which manu¬ 
factures the Griscom motors, mentioned in our article last week, 
writes us to- the effect that the small form of motor there de¬ 
scribed will attain a speed of 3000 revolutions per minute when 
worked with a 6 cell bichromate battery, and will accomplish 
1000 foot-pounds of work per minute; and that with a dynamo- 
current this limit is far exceeded. We are also informed that 
the Company has established a branch in London for the direct 
supply of their motors to the public. 

Dr. Woeikoff asks us to correct an error in the abstract of 
his paper on the freezing on a salt lake (Nature, vol. xxv. 
p. 306}. It is there stated that "it was never observed before 
in laboratories that salt water was cooled below - 4° without 
being frozen, and here we have salt water remaining unfrozen at 
-13’ below zero." In tbe paper referred to Dr. Woeikoff 
simply stated that temperatures below - 4 s C. were not before 
observed in saline solutions outside of laboratories while here 
we have temperatures of - 13 0 observed in a salt lake. 

The additions to the Zoological Society’s Gardens during the 
past week include a Crab-eating Raccoon ( Procyon canerivorus) 
from South America, presented by Mr. II. B. Whitmarsh ; two 
Pileated Jays (Cyanocoraxpileaius) from I4 Plata, presented by 
Mr. C. S. Barnes ; twoLe»ser Black-backed Gull-! (Larus/mens), 
British, presented by Mrs, Brindley; a Speckled Terrapin 
(Clcmmys guttata) from Massachusetts, three Confluent Rattle¬ 
snakes ( Crotalus eonftuentm ) from Dakota, U.S., presented by 
Mr. W. A. Forbes, F.Z.S.; a Blue-eyed Cockatoo ( Cacatua 
opthalmica ) from the Solomon Islands, a Short-eared Owl {Asia 
btachyotus), British, deposited; six Grey Squirrels (Srmrus 
cinereut var, nigra) from North America, purchased ; a Gayal 
{Bibos frontalis), born in the Gardens. 

THE SWISS SEISMOLOGICAL COMMISSION 
THE Seinnological Commission of Switzerland, after having 
x published in French and German an excellent text-book on 
earthquakes, by Prof. A. Heim, and after having widely circu¬ 
lated its queries on earthquakes, has received a great mass of 
information which is mentioned in high terms both as to their 
accuracy and interest. Prof. A. Heim, availing himself of this 
material, has already published in the Atmuaire of the Physical 
Observatory at Bern, an interesting monograph on the earth¬ 
quakes of last year, and now M. Forel, of Morges, also pub¬ 
lishes in the Archives des Sciences Nature lies of Geneva a fir>-t 
paper on earthquakes for the first thirteen months of the 
existence of the Commission from December, 1879, to January, 
1881. We see, from a list of earthquakes during the years 1876 
to X8JS0, which he publishes, that there were in Switzeiland 
during this period of time, no less than forty-eight earthquakes, 
of which twenty-five were in t88o, the Commission having re¬ 
ceived accurate iaffato&tion on twenty-one of them, and four 
feeble shocks morfr having been reported in newspapers, but 
they still an rather doubtful. This increase of earthquakes In 
1880 must, however, be to a certain degree the result of more 
accurate obeervation since the appointment of a special Com¬ 
mission for that purpose. The chief earthquakes during the-e 
thirteen months—December, 1879, to Jauuary,.,1880—were the 
following;—On December 4 and 5, 1870, consisting of three 
main shocks and of seven feebler ones. The first and the third 
of the main shocks had each an extent of about 100 miles, and 
the aggregate area shaken by these earthquakes had a length of 
3 S° raues and a width of 40 miles, its longer axis being parallel 
to the main chain of tbe Alps; the centres of the successive 
•bocks advanced from south-west to north-east. 

The earthquake of December 29 to 31, 1879, had a great 
extension. To use M. Forel's expression, " this beautiful earth¬ 
quake” consisted of three chief shocks and of a doeen smaller 
ones. The first strong shock was experienced on an area limited 


by Lyons, Locle, Solothurn, Luzern, Sion, Chamonix, and 
Annecy, affording thus an ellipse 200 miles long and 100 miles 
wide, the great axis of which also was parallel to the main 
chain of the Alps. Its centre was between the Arve and Drar.se 
Rivers, and its intensity at Geneva reached seven degrees of the 
decimal scale proposed by M. Forel. The shock propagated 
itself by several oscillations, at a speed of 300 to 400 metres per 
second. The following main shocks had a smaller area, but 
the centre did not advance along the axis of the shaken area; it 
remained in the neighbourhood of Geneva. It is rather remark¬ 
able that at the same moment as Savoy and Western Switzerland 
experienced this earthquake, another series of feeble shocks was 
felt at Niederaach in Thurgau, both earthquakes heing sepa¬ 
rated by a zone 160 miles wide, where no shocks were observed. 

The earthquake of July 3 to 5, 1880, extended throughout the 
whole of Switzerland, reaching also the southern parts of the 
Grand Duchy of Baden and Northern Piemont, ana shaking an 
area 203 miles long and 187 mites wide. It was much compli¬ 
cated, two strong shocks having been felt almost in all Switzer¬ 
land, whilst many other feebler shocks, about twenty in number, 
which preceded and followed the main ones, had a merely local 
extension. Prof, Heim shows that in this earthquake there was 
no central point from which the shocks might have been tran¬ 
smitted in all directions ; and he thinks therefore that there was 
a general dislocation of strata on a very wide surface, rather than 
any shock departing from any determined point of the territory. 

After further details, M. Forel tries to classify the earthquakes 
with relation to the seasons, and to tbe position of the moon ; 
but we will not follow him in these researches, as be himself 
*tates that a thirteen months’ period of observations is too short 
a time for such generalisations. But we may notice the circum¬ 
stance that, whilst in some earthquakes the shock is propagated 
from a centre to the circumference, in others all the surface of the 
country seems to be pushed in one general direction; Prof, 
Heim discovers this character in tbe earthquakes of December 
S, 1879, and of July 4, 1880, The importance of this remark 
will not escape the attention of tho«e who are engaged in the 
!■ tudy of 'he formation of mountain ridges. 

It is obvious that the Commission met with several difficulties 
in performing their task, and the chief are in the notation of the 
time of the earthquake and of its direction. Humanity seems 
to be, even in the fatherland of clockwork, very far from know¬ 
ing the true time, and even tbe clocks of the towns of the rail¬ 
way and telegraph stations, seem to leave very much to desire as 
to the accuracy of the information they give us Some im¬ 
provement, however, is shown in that direction during this la->t 
year, and it may happen that the desire of making accurate 
observations on earthquakes will give an impulse to some im¬ 
provement in our knowledge of time. As to the direction of 
earthquakes, there are yet more difficulties, and M. Forel points 
out the interesting circumstance that nearly all information as to 
the direction of earthquakes is influenced by the orientation of 
streets, the direction of earthquakes nearly always being given 
either parallel or perpendicular to the observer’s street. On 
some occasions, as in the earthquake of July 28, 1S81, every¬ 
thing on the surface of the soil seems to be in a vibratory 
motion, as grains of sand on tbe surface of a vibrating slab, and 
the shocks are observed in all possible directions as well vertical 
as horizontal. 

But It is not only from Switzerland that the Seismical Com¬ 
mission has received valuable information, and we find in the 
Archives two interesting papers on the earthquakes of the Island 
of Cbio, by M. Arland, and on those in Asia Minor, by M. van 
Lennep. As to the former, we notice that the volcanic eruptions 
on the island of Nisyros bad ceased a month before the 
catastrophe, and that they have no: begun again up to the pre¬ 
sent. The oscillations of April 3 seem to have hod on amplitude 
of 15 degrees, and from April 3 to April 7, there were counted 
no less than 250 shocks, of which 30 to 40 were very strong. 
On April 11, at 7 p.m., there were the well-known great Bhocks 
which occasioned such a panic. They continued until the month 
of August, being followed by a standstill from August I to 
August 25, On this day and tbe following there were egaln 
strong shocks, From a complete list of bouses destroyed, pub¬ 
lished by M. Arland, we see that then were no lest than 6730, 
and that the number of killed and wounded was, in various 
villages, as much as 10 to 30, and evqn 36 per cent, of the 
population. M. Arland gives also some Interesting notices es to 
the direction of the shocks in Colimorsio, and to the disturbances 
they have done to the walls of the houses. 
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SOLAR PHYSICS 1 

111 . 

\70M will recoiled that in my let! lecture I explained to you 
* the apeciol absorptions that were due to certain hydro- 
carbons. To-day I wish to tell you some of the applications that 
coo be mode from on investigation and examination of this series. 
Before I proceed farther 1 wish to show you not only that there 
are absorptions which are due to the vibration of the atoms of 
these hydro carbon mol mules, but also that there is a general 
absorption which seems due to the molecular vibration of these 
same hydro-carbons. 

I wish to point out to you the gcueral absorptions of the first 
t hree of those spectra, the alcohol series. The first one is methyl 
alochal which has a light molecule, or rather, I may say that 
it is lighter than the mdecule of the next, common alcohol which 
in its turn again is lighter than propyl alcohol. You will see that 
the general absorption creeps up from the ultra-red towards 
the red. In eacn case the lighter the molecule the more 
vigorous Is the general absorption. I was obliged to refer to this, 
because through the course of my lecture you will see that this 
has an important bearing on some of the results which we got. 

Another point is the effect of boat upon this general absorp¬ 
tion ; and here I speak with a certain amount of diffidence. My 
Mit-f is that the general absorption is increased by an increase 
of temperature in the hydro-carbons, in water, or in any of those 
liquids which we examined. Thus, with water, we fiud that 
the general absorption creeps up, the hotter the water is. In 
fact, at this time of the year when the temperature is high, it is 
very hard indeed to get some of those special absorptions very 
far down in die ultra-red, because thiy are blocked out, as 
it were, by the general absorption which is due to the vibrating 
molecule —molecules of course vibrating in the manner which 
I have described. 

The hydro-carbons which we have examined were All in the 
liquid state, and it seems very probable—nay, more than pro¬ 
bable—almost certain,—that if you were to convert those liquid 
hydro carbons into gas you would get their absorptions in the 
same localities. For instance, in the diagram (Fig. 14) 1 will 



FiC. 14.—Absorption ipcctn of liquid ud gaMOUl bromine. 

showjou the absorption spectrum of bromine. The top spectrum 
is the ab sorption spectrum of liquid bromine, and tne bottom 
spectrum is the spertrum of gaseous bromine. You will see that 
the difference between the two is that, where you have the 
general absorption in the liquid, it Is split up into lines in the 
case of the vapour. Ulus m the case of the liquid we have 
the blue end of the spectrum entirely cut off by a general absorp¬ 
tion gradually increasing from the blue to tbe green. When we 
pan to the gaseous bromine we have the same absorption but 
terminated with bands. I do not say that this is always the case 
in bodies which have the same chemical constituents. 

Now, so far having cleared the ground for our next point, 
I must refer you back to the mip of the Infra-red of the solar 
winch 1 alluded to last time. After we had completed 
our mop of the ultra-red absorption spectra of these different 
hydro-carbons, we bad the curiosity to look at the map of the 
solar spectrum to see whether we could discover anything at all 
in relation between the two. Col, Festi <g and myself were veiy 
surprised to find that we had mapped lines identical with lines in 
the ultra-red region of the solar spectrum. Thus, for instance, 
when we looked at the spectrum of water—we found that one 
line lay In tbe little « group, end had a wave length of 833. 
When we examined chloroform, we also found that it had a 
great niany lines which we suspect ere to be found In the solar 
spectrum. We then went to ethyl iodide, mid here we also found 
coincidences; Lot the coincidences were more marked than 
in tiie former due. For in$tano& hut time I told yon that, in 
order to identify the base or radical bead of any particular hydro- 

1 L«c<or» Mfversd on M*v »s, iS8t. at Iha btitaf* Tbamra, Sw*h 
1, by Capt. Abney, R.E., F.R.& Coatfausd front p. *9«- 


carbon, it was necessary to look for the bam or radical, end, if 
need be, to confirm it by looking at other hands which were 
situated somewhere about the little a in the solar spectrum. In 
tbe case of ethyl iodide we found that the baud about little « 
coincided with part of the band in the solar spectrum. We alio 
found that all of the alcohol series had one strong line coinci¬ 
dent with a solar line; other lines were also to be found 
coincident with other lines of the solar spectrum. Furthermore 
the relative intensities of the lines in the liquid and solar 
absorption spectra seemed identical. 

What, then, was the conclusion which we had to draw firom 
this ? It was that the lines in the solar spectrum must have 
something to do, or must have some connection at all events, 
.with the lines found in the hydro-carbon series. 

Now, as I iiave said, where you have a liquid you need not 
expect the spectrum to be so minutely covered with lines os you 
would if you had the body in the gaseous state, and, in all pro¬ 
bability, suppose that we could have ethyl iodide in a gaseous 
state which is a thing not impossible to have—(it is very easy, 
only it is difficult to get enough ol it)—tho -c radical bands would 
probably split up into fine lines, and from the preliminary ex¬ 
periments which we have made it seems as if that would 
really be the case. But as this of course is a work of only a 
few months old, this requires confirmation; and Col. Fesluig 
and myself propose to carry out with vapour what we have 
already carried out with liquids. In our own minds there is no 
doubt that some at least of the hydro carbons w e have examined, 
arc to be found in the solar spectrum, and we are also inclined 
t o think that the bydi 0-carbons are not combined with oxygen, 
because, were they combined with oxygen, we should expect to 
find a more complicated spectrum of these particular lines or 
bands in the solar spectrum. 

Now suppose that we have such a compound as on ethyl com¬ 
pound of some description in the solar spectrum. Where can 
such a compound exist ? It must exist in one of two places. It 
must exist near the sun, or it must exist in our own atmo¬ 
sphere. Now the nearer you go to the sun of course the 
hotter tbe region, and it is quite impossible that these hydro¬ 
carbons, whatever they may be, should exist very near to the 
solar disc or to the nucleus. But if they do exist in tbe solar 
atmosphere at all they must exist at some little distance from 
them in a cooler region. You will recollect that Mr. Lockyer 
pointed out very clearly that there arc regions around the solar 
nucleus which have va-lly different temperature*. 

Now the question is, what compounds could exist even at 
a comparatively low temperature. There is a gaseous body 
allied to tbe ethyl series which would have the some radical or 
base bands, namely, acetylene. Acetylene can exist at a high 
temperature; it has been found in the cooler part of tbe arc of 
the electric light, but we also know that three of its molecules 
will combine to form benzine. Let us see what we should get, 
suppose that we have a ring of this hydro-carbon outside the sun; 
and then let us see what evidence would prove the presence of this 
1 hydro-carbon. 1 have here a small diagram showing what we 



Fig, if—Solar ditc *u rounded with a hydrocarbon ring. 

might expect to see. The black disc is supposed to bi the solar 
nucleus, and this black ring which you see round it is supposed 
to be tbe ring of a hydro-carbon. Tbe slit of the spectroscope is 
also shown. Now, if it exists at some little di-tance from the solar 
nucleus, you will see that when the light passes from the edge of 
the sun through that ring and then through the slit of the spectro¬ 
scope, It will pass through a deeper layer of matter than it would 
supposing the light came from the centre. In some photographs 1 
took of the solar spectrum same time ago, before we made these 
experiments, I found that some of the lines were more broadened 
at the limb of the sun than were other lines; and these dines 
apparently are coincident with these hydro carbon lines. So, 
you see, from an examination of the hydro-carbons and an exam- 
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illation of the Ban’s limb, we may be able to form an idea as to 
whether such hydrocarbons are present in the atmosphere of the 
jbo. Of course, as I said before, this work is new and will re¬ 
quire a (peat deal of confirmation before it can be put forward as 
an absolute certainty. Mr. LockyeT suggested another way in 
which this broadening of the lines of the liiub might arise. Sup¬ 
posing the corona were to be composed of hydro-carbon, and 
Mso supposing,we got a streamlet or streamer of the corona 


lying in the same line to the earth as the limb of the sun; then 
we should get exactly the same result. Studying the diagrams, 
it is quite evident that if it were composed of hydro-carbon we 
might get a thickening of the hydro-carbon Iine9 at the limb, 
because it would pass through a greater quantity of matter than 
j at the centre. 

Secondly, these hydro-carbons might exist in our atmosphere; 
but then if they did exist there, there is x very easy way of 



Fia. 16_ 3 oUr corona, as seen during an eclipse. 


proving whethersuch'is the case. If we photograph the solar 
spectrum when the sun is very high in the heaven*, and photo¬ 
graph it also when the sun is very low, we pass through a very 
much larger quantity of atmosphere in the sccoud case than wc 
do in the first case. Now I have never noticed that there has 
been any particular absorption with a low sun, except, it may 
be perhaps, a greater general absorption on the more refrangible 
side of the dark Z line. But this, of course, like the rest of 
the work, requires still further exautinati an, and I am only, as 
it were, throwing out hints as to the work that will have to be 
done in this particular region. 

But now about aqueous vapour. In i860 Brewster and Glad¬ 
stone published a map of the spectrum, showing atmospheric 
absorption, and this investigation was continued by an eminent 
French physicist, M. Janssen, in 1864. Brewster and Gladstone 
had shown that certain lines were due to atmospheric absorption; 
and Janssen we«|^arther and tried to confirm thdr researches or 


to correct them. He lit a bonfire near Geneva, and observed 
the spectrum of the bonfire thirteen miles off, and found that 
there were a great many line* in the spectrum when he observed 
it thirteen miles off, which were not present when he ob¬ 
served it near; and these could only be due to atmospheric 
absorption. But that did uot settle the point whether the lines 
that he noticed were due to the air or to aqueous vapour. In 
order to certain wliich lines were dus to aqueous vapour, in 
1860, he filled an iron cylinder 330 feet long with steam, and 
then observed the absorption spectrum of steam through this 
great length of tube, and he noted that certain lines were visible 
in the spectrum which were also visible in the spectrum which 
he obtained by viewing the banfire thirteen miles off. As a 
further confirmation, he appealed to the stars. He observed 
Sirius, for in-doncc, at a high altitude, and also at a lower 
altitude, and found that there was a darkening of some of 
the Fraunhoferic lines. Whether this was due to aqueous 
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Now from very careful examination, be considered that 
neither the A line nor the B line was due to aqueous vapour, but he 
thought they might be due to carbonic add. From what we have 
observed, it seems highly probable that they are not due to car¬ 
bonic add because, if we had a compound of carbon and oxygen, 
we should not expect to see such a spectrum at all. I think that 
from the context we shall see a great probability as to what they 
may be due. Other observers observed the spectrum of the 
atmospheric lines, but perhaps the most recent and trust¬ 
worthy observer is Prof. Piazzi Smyth. He published in the 
*' Edinburgh Astronomical Observations," vo). xiv., a memoir 
regarding these black lines. Regarding B he says that they are 
merely dry air lines, and that the A line is a solar line. I 
should like to quote his own words with regard to this particular 
A line. He says " The remarkable dearness, plainness, and 
strength of the lines composing A and its parallel bands in a high 
sun tend to claim the said A and its appendages a solar line, and, 
if sc, it is a grander one by far than any other solar line in the 
whole of the solar spectrum. If, on the other hand, some 
observers will claim A as only a gas effect, Angstrom has said that 



Fig. iB.—T op spectrum the A line ; bottom spectrum the ben line radical 
band. 

A grows or reinforces at sunset. I may say that I have seen it 
this summer (1877) Edinburgh almost at the point of sunset, 
and ascertained with a more powerful prism, that, though heavily 
black as it was, it hardly was in reality grown at all." He says 
that the time was too short for him to measure aheolutely the 
number of lines, but his impression was that the number of lines 
composing tbe A band was not diminished at all, and that the 
A line presents the same appearance at sunset as it did in a high 
sun. 

Now, as I said at the beginning of my lecture, we must take 
into consideration tbe general absorption which is always more or 
less visible in the spectrum, and at sonset we always have greater 
general absorption than we have of course when the sun is at mid¬ 
day, because the stratum of air between us and the sun is greater 
in the one case than it is in the other, Smytb, I believe, snp- 
posed that the A line was due to hydro-carbon, and 1 should like 
to show you that, probably, his surmise is correct. [I subsequently 
found that this idea did not originate with the Professor,] An 
examination will show you how very remarkably like the A group 


of lines is, to this 13 gr* up of lines. They both have a band—a 
common band v hich, with a very high magnifying power, is 
splits up into fine I in* s. From analogy, one would suppose, 
then, that the A and 13 lines are due to the same substance. If 
one looks at the A line with a smalt dispersion, one sees it very 
much of the same form as the benzine radical band that you saw 
(Fig. 18). It appears to have a dark distinct band, and then to shade 
off for some considerable distance. Now the remarkable thing 
about this is that if 1 transferred this A line such as we see here 
to about a thousand wave lengths down the spectrum, we should 
get the characteristic radical band of benzine. In our comparison 
of the solar spectrum with that of lienzine we have found unmis¬ 
takable proofs of the existence of benzine in the solar atmosphere. 
This being the ca-e, the lug A line and the benzine, or the benzine 
series may have some connection one with the other; and it 
seems to me from analogy that sooner or later the A line will 
he feund to be due to a hydro-carbon of some kind. You recol¬ 
lect in the photograph 1 showed you last time, that as the mole¬ 
cule got lighter tne radical band went up towards the blue. Now 
the benzine has essentially a comparatively speaking heavy mole¬ 
cule. It is composed of 6 of hydrogen and 6 of carbon, and 
therefore if we can examine a bydro-enrbon, which has the Mime 
proportions of hydrogen to carbon, but of a different molecular 
grouping, I think it extremely probable that eventually we shall 
find that the A line belongs to that particular group of the hydro¬ 
carbons in which there are equal atoms of hydrogen and carbon. 
As to the B line the question is, can the B line, which has a 
similar look to the A line be due to a hydro-carbon. That re¬ 
quires great consideration. Every observer, I believe, has put 
B down as an atmospheric line, and therefore if such be the 
case we shall have to look for a h)dro.carbon high up in our 
atmosphere. 

Now, to come hack, what would be the effect of aqueous 
vapour? First of all, we should have a general absorption in 
the ultra red part of the spectrum, atul then also a special ab- 
sorption. The annexed diagram (Fig. 19) is from a photograph 
of the solar spectrum taken through various thicknesses of water, 
and you will sec what kind of effect the various thicknesses have 
upon absorption 

This bottom figure is the spectrum through three feet of 
water. Tbe next part of the spectrum is photographed through 
one foot of water; and the next part of the spectrum is photo¬ 
graphed through six inches uf water. You will see what a re¬ 
markably little absorption there is of the visible spectrum due to 
a certain amount of water. Now-, can water have the same effect 
as aqueous vapour? I think it can. If M. Janssen had con¬ 
densed the steam in the 330 feet tube, and only had a thickness 
of somewhere about three inches of water to look through, then 
looking through three inches of water he would have seen no 
absorption whatever. In other words, where yon have a liquid 
converted into a vapour a given weight of it seems to absorb 
a great deal more as vapour than it does as liquid. Sometimes 
we see this even in the visible part of the spectrum. 

When you have a cold north-east wind, you have an atmo¬ 
sphere very free from moisture, and you are able to go down in 
the infra red regions very far; but when you have a change of 



Fig. 1Absorption spectra of different thicknesses of water. 


weather and a south-west wind, for instance, you have a remark¬ 
able absorption setting in, and .you have the limits of the solar 
spectrum ending somewhere about r, and you may try your 
utmost and yet on one of these davs you will not be able to go 
one jot farmer than that particular liue. In other words, the 
general absorption due to atmospheric water in some form or 
another comes in, and not special absorption. 

In the diagram, Fig. 7 (see p. 188), we have two bands, p 
and^at the extreme right of the ultra red, and only on two 
days in two rears have I ever been able to obtain a photograph 
of those particular bands. They were obtained in both cases In 
March, and it was when the air was particularly free from 
aqueous vapours, and it was very cold, To sum up, where you 


have a west wind, or a south-west wind and high temperature* 
a general absorption takes place in the ultra part of the spec¬ 
trum. It is only when you have very cold air, with a north-east 
wind or dry wind, that you are able to get even as far down as 
we have got. 

The next point to which I wish to call your attention is. Is it 
probable that in the ultra red part of the spectrum we should 
ever be able to obtain evidences of metallic lines, or lines which 
are due to metallic vapours ? I think that it is highly improbable 
that we shall. The few metals that we have tried have given almost 
a negative result except in one or two cases. Thus in looking 
through the list of lines due to the metallic elements, there are 
very tow that go even as far as 700 in the scale of wave-lengths. 
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They generally end somewhere about 650 wave lengths. Of course 
there is one well known exception, which is the potassium line, 
which has the wave-length of 770 (in fact below the A line), and is 
visible with a certain amount of difficulty, But as a rule all the 
bright metallic lines end above 700, and when they get towards 
700 they are always thin lines and poor lines. When you come 
to think of it, it seems highly improbable that you should obtain 
lines very low down except in the case of metals of low fusing 
point. If you have a metal of low fusing point, of course it is 
much more likely that you get lines of low refrangibility than 
you would if the metals have a high fusing point, ami as a fact, 
taking a metal which has got a high fusing point such as iron, 
you find no line in the ultra red part of the sjwctrum, whereas in 
the case of sodium, which has a low fusing point, we do find a 
pair of solitary lines about W L 840. 

When you heat platinum wire by a current of electricity, at 
first though it may be hot to touch, it remains dark. Then, as 
you increase the current, it gets red and hotter still, and new waves 
—green—put in an appearance; and finally we get white 
light At 550 degrees centigrade the body shows redness. 
At a white heat we have the whole of the visible spectrum 
present. Whether all the waves exist at ordinary temperatures in 
the platinum wire is a matter for future consideration. It is, I 
think, possible that such may he the case, provided the amplitude 
be very small indeed. At all events, the molecules' of the body 
on which the source of radiation falls must be in a state ready to 
vibrate with the higher wave-length. Bach wave as it puts in 
its appearance has a certain amount of energy, and a comparison 
between the energy of the two waves may be shown by photo¬ 
graphy as well as by their heating effect. But the heating effect 
is tne true comparative measure of energy if the body on which 
it falls completely absorbs the radiations. Lamp block, perhaps, 
is the most perfect absorbent of all radiations, and the energy is 
shown by tne heating effect on it. This heating effect in its 
turn is converted into an electric current by the use of a thermo¬ 
pile. Here is a thermo-pile which i> capable of movement by a 
screw in any required direction, and we «ill take a very brilliant 
spectrum and cast it upon its face. It is connected with the 
galvanometor, and the galvanometer reflects a spot of light on 
this scale, and when a current passes that spot of light is 
deflected. You will see whereabouts it is. Now if I move the 
face of the pile gradually into the yellow I think you will find 
that it will move slightly up the scale. We will bring it more 
into the red, and if the galvanometer is in order you will see that 
it ought to be deflected stiff more. We have now got it in the 
infra-red part of the spectrum. The deflection is still greater. 

It was by noting the deflections in somewhat this way that Dr. 
Tyndall was able to construct his spectrum monogram of the 
electric light, using as his material prism rock salt. The 
limit of the red is shown by an arrow, on the left is the thermo¬ 
gram of the visible part of the spectrum, and on the r,ght of the 
invisible part of the spectrum (Fig. 20). Now this thermogram 



FlG. bo.— Tyndall’s thermogram of the spectrum of (he electric light. 


is a puzzle, or rather waa a puzzle, in a great many ways. For 
instance, If you know the wave-length of any two points you 
may find the theoretical limit of the spectrum by the method 
which I showed you in my last lecture. Unfortunately it lies 
well within the neat curves or rather the effect of heat which 
Is shown in the diagram. 

When working it out in this way it will be found that what I 
may call the thin tail of the thermogram lies beyond the 
theoretical limit of the spectrum. But before X go any farther 
I want to show you a possible cause for this. This rock 


salt prism has been very finely polished by an optician, and 1 
will mount it in the place of the bi-sulphide of carbon prism 
which we have so far employed. Now rock salt is supposed 
to allow the low radiations to pass through much more readily 
than a glass prism. We will try to get the spectrum tolerably 
pure. You will sec that there is a fairly bright spectrum upon a 
piece of card. 

Now in making observations with rock salt prisms. Col. 
Festing and myself were rather mortified to find that we got 
beyond the limits of the spectrum when employing photography. 

Our curiosity was therefore raised, and we endeavoured to find 
out w by this was the case. We therefore placed some bichromate 
of solution of potash in front of the slit of the spectroscope and ob¬ 
served the "pectrum. I will repeat the experiment,and you see that 
all round the spectrum we have a wide spreading yellow halo which 
is due to the imperfection in the rock salt. The rock salt sur¬ 
faces are as perfect as grinding can make them, but still there is 
a certain amount of diffused light which passes irregularly through 
the prbm, and gives us that yellow l\alo. It is totally different 
as you will notice when you replace the bi-sulphide prism in 
position. You get a pure spectrum. You will see that each side 
the green and the red is tolerably sharp, and when you use a 
properly adjusted spectroscope the perfections, and for that 
matter the imperfections, are much more apparent than they are 
when making a lecture-table experiment, I have shown you 
this experiment that you may see with what caution measure¬ 
ments taken with rock salt should be received. I may say that 
we tried not only one prism but three or four, made out of 
different samples of rock salt, and all gave a like result. The 
only way we can use a rock salt prism when it is welt ground is to 
allow nn excessively narrow beam of light to pass through it. 
Directly any large surface of the prism (as is the case when a 
lantern, or condensing lens for condensing the beam upon the 
slit), is used, the action of diffused light at once renders the 
results liable to suspicion. 

Now I will show you other figures obtained from a thermo¬ 
pile when using very delicate apparatus 1 wish to show 
you how the thermo-pile and photography can work hand in 
hand. Wc have a thermogram tukeu with a glass prism, and 
you will see that it present* some features of similarity—not 
ouite like Tyndall’s thermogram. There is a reason for this 
difference, which is that the one is a thermogram of the positive 
pole of a powerful electric light, whereas I believe the other was 
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Fia. a 1.—Thermogram of the spectrum, the positive pole of the electric light. 

taken with the whole of the radiation coming from both of the 
poles and from a less powerful electric light. The negative 
pole of the light we used lias been calculated to have approxi¬ 
mately a temperature of 3,000°, whilst the positive pole approxi¬ 
mately a temperature of about 4,000°. When using a source of 
one temperature, and that temperature of about 4,000*, you will 
see that the curve forms a cusp, that is at the place of maximum 
heating effect it comes very nearly to a point, and 1 believe that 
if we obtained a spectrum of a source of heat at a perfectly 
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Fig. is.— Energy curve of the same spectrum as Fig. ei, obtained by 1 
of photography. 


even temperature we should get that thermogram with an abso¬ 
lutely sharp point. By taking photograph! we are able to check 
the reeults of the thermo-pile. 

Fig. as is an energy curve as depicted by a photograph. You 
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see it does not coroe to nearly such a sharp point as when a 
thermo-pile is used, and you ask why. The reason is that at 
that particular part the bromide of saver—blue bromide—does 
not entirely absorb the radiations, but allows a certain amount to 
pan through. Nevertheless you will see that there is a striking 
similarity between the two. 

Now I wish to show you how you may combine the thermo- 
graphs of two or mare temperatures. 1 mu.st, first of all, show 


Fro, «$. 

you the thermographs of varying temperatures (big. 23). We 
have a temperature of 250°. Next we have a temperature of 
500* ; next 2,000, next 4,000. 

In diagram (Fig. 24) we have a combination between the 
themognuaa of two temperatures, one of about 2,000“, and the 
other of about 4,000". liy measuring the height of these curves 


Fio. 34.-—Combination thermogram. 

and taking the mean you get the central curve. Ycu should 
compare this with Prof. Tyndall’s curve. You see it is not 
very different from the curve taken from the combination of the 
two curves. My time, however, is drawing to a clo:C, and 1 
am obliged to go but shortly through this part. 

In my last lecture I showed you how the diffi action spectrum 
was spread out in the infra-red In comparison with the prismatic 
spectrum, and I think that it may interest you here to show you 
tne way in which a thermogram of the solar spectrum is spread 
out when the prismatic thermograph is altered into a refraction 
ther m ograph or thermogram. 

In Fig. 26 I give a diagram of a solar prismatic spectral ther¬ 
mogram (Fig. 25) as obtained by Lamarsky spread out into n 
diffraction curve. You see that instead of the maximum heating 
effect of the solar spectrum being beyond the red, it lies veil 
between E and D. In other words the maximum energy of the 
solar spectrum lies in the yellow and not in the ultra red as has 
usually been considered. 

The energy of a wave, or a series of waves, i-, measured by 
the square of the amplitude divided by the square of the wave 
length into a constant. The area of wave section is equal to 
the amplitude—that is to say the height of the wave multiplied 
by the length of the wave into a constant. If these waves have 
equal sectional areas, the energy varies inversely as the fourth 
power of the wave length. Am what I wish to draw your 
attention to is this—that startbv from the theoretical limit of 
the prismatic spectrum to the maximum heating effect of any 
coutmuons spect rum a law seems to hold that the energy of ray 
portion of the spectrum below its point of maximum energy, does 
vary inversely as the fourth power of the wave length. 

I an sorry I have not time to go further into the detail of this, 


but it has been the result of some considerable calculation, and 
experiment 

After my last lecture I was asked whether the photograph 
taken by the kettle in the manner explained was not due tome 
heat rays. I am afraid my reply was somewhat short as I said, 
" There are no such things as heat rays.’’ I think that now may 
be an opportunity in which to express my views on the subject 
in a less curt manner than that in which I answered my ques¬ 
tioner. It is true that we often do hear of dark heat rays and 
of radiant heat, and the rays which are principally concerned in 
the latter definition are taken to lie in the infra-red region of the 
spectrum. I would ask, “ Why give them a name to which, it 
seems to me, exception can be justly taken?" In 1800, Sir 
William Ilerscbel proved that these dark rays canid be refracted 



Fig. aj.— Prismatic thcnr.oj.ram of solar spectrum obtained by Lamanshy. 


and reflected like th^e rnys which, falling on our retina, give us 
the sensation of colour. Professor Forbes, in his celebrated 
experiments, proved the rame thing ; hut, in addition, he like¬ 
wise proved that they could he polarised. I think I have laid 
before you proofs that these snme rays can expend their energy 
in chemical action causing a disruption of a molecule by their 
successive impacts. Tho' e rays, by whose agency we see, exer¬ 
cise the same function*, ns the^e dark rays. All rays are alike, 
and whether they cause a rise in temperature, or cause a chemical 
decomposition of a body, depends solely on Ihc nature of that 
body on which they fall. The waves, ns I have tried to demon¬ 
strate, carry energy and nothing else; and they must meet with 
some obstruction which shall destroy their motion before they 
can show that they pm.i ea-. energy. The work done by them is 



Fig. •a—DfOaetten thermogram from Fig. 


manifested by either molecular motion, or atomic motion, or both t 
the molecular motion of the body showing itself perhaps aa heat, 
and the atomic motion as chemical action. If we must hove the 
word “radiant" tacked 00 to a definition, (and the word 
“radiant” is a remnant of the corpuscular theory of heat,) all 
the wave motion in the ether should be classed under the hen?of 
“radiant energy." If a shorter nomenclature is requited, hf us 
simply cull it “ light,” including In It the energy carried, tight 
is an old word understood in one sense by all, and we seed only 
talk of the heating effect of light, and so on. The word 
“actinism ” falls into an equal condemnation. We have un¬ 
luckily none of our most eminent philosophers who sxesdenttila 
photographists, if there were I do not believe any would defend 
the retention of the word “actinic" “or chemicalrayi"amongsT 
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our scientific terms. In the expression actinism And radiant beat, 
the cause has been mixed up with the effect. To be consistent, 
given one class of bodies the rays falling on it should be 
called actinic rays; whilst, given another, they should be called 
heat ray-.. 

In 1840 Dr. F. W. Draper, of New York, clearly pointed 
ont the identity in quality (if 1 may so call it) of the light, heat, 
and actinic rays, and that identity, I hold, lias been confirmed 
more than once by recent investigators. I speak, perhaps, 
somewhat strongly on this point as no one knows better than 
myself the immeasurable mischief which a wrong definition 
causes in the progress of a scientific education. Men matured 
in science can aftord to use any definition since they can care¬ 
fully guard it by mental reservations as to what they really 
understand by it; but I hold it as a misfortune of uo mean 
order that definitions, which are not so exact as our present 
state of knowledge can make them, should be given to the 
uninitiated whose reasoning powers must at the outset be feeble. 
A definition containing but half a truth must of necessity lead a 
student of science to a wrong conclusion at some time or 
another. If our writers of text-books could but be persuaded to 
write as they believe in this matter, and as some nave written 
(for instance, Clerk Maxwell), we should have fewer mistakes 
made in explaining the ordinary phenomena met with in daily 
life. 

I think I have now explained what I meant when the answer 
was given, “ There are no such things as heat rays: 11 a source 
of energy maybe darkly hot as was the kettle, some of the energy 
radiating from it was expended in heating bodies round it, but 
that portion which radiated through the holes perforated in the 
card and which struck the plate was, at all events, partially 
expended in converting the silver bromide into the sub-bromide. 

In the course of these lectures, which I now finish, it has 
been my endeavour to show you the principles on which experi¬ 
ment in the infra-red region has been carried out, and alio to 
point out the necessity for further work of no light kind in this 
part of the spectrum. The preceding lectures will also have 
shown you that work is required to investigate the visible 
part of Che spectrum, and also in the observation of the various 
phenomena presenting themselves on the solar surface which 
must of necessity react upon our earth. It has been ignorantly 
said that the study of solar physics will be exhausted in ten or 
twelve yours, but from what you have heard my colleagues tell 
you it will rarely last our lifetime. If I live till the exhaustion 
takes place, my allotted threescore and ten yean will, I should 
sa j, be greatly overstepped. I prophesy, though it con hardly 
with decency be called a prophecy, that many generations will 
pass many before all is known of the exact relatioaahip between 
solar and terrestrial phenomena. Whal we do know already 
is hardly the alphabet of the language in which the sun addresses 
us, and until that alphabet is mastered the whole story that he 
would tell ns must remain undeciphered. 


MORPHOLOGY OF THE TEMNOPLEURIDsE 
*T*HE fallowing is an abstract of a communication read before 
1 the Llnnean Society, Dec. 15,1881The Temnopleurldse, a 
sub-family of oligopores, are remarkable for their sutural grooves 
and depressions at the angles of the plates. The author ex- 
—“ ' the grooves and depressions or pits in Salmaeir esslmta, 
and found that these last are continued into the test as 
flask duped cavities sometimes continuous at their bases which 
are close to the inside of the test, but do not perforate. This is 
the case in the median vertical sutures of the interradium and 
ambulacrum. Between the intarradium and the poriferous plates 
of the ambulacra are numerous pits .in vertical series which arc 
the tads of cylinders closed and often curved within. Altogether 
the underaaistag is considerable. The grooves over the sutural 
margins are losses to the thickness of the test* The edges of the 
contiguous plates are sutured together, by a multitude of knobs 
•ad sockets of an inch in diameter visible with a hand 
leu. In the vertical sutures there is on alternate development 
ef knobs tad sockets on each plate corresponding to a similar 
.development on the opposed plates. Between the horieoatal 
plate edges am sutures remarkable in their distinct aosaand posi¬ 
tion. The apical edges of the interredial plates have mnltitudu 
of sockets and the actiaal edges, knobs: whilst the apical edges 
of the smhukcml plates hove knobs and the action! have sockets. 
The ambelecm, on their Intemdial edge hate nothing but knobs 
end the intemdial plates corresponding sockets, 10 that a great 


series of knobs and socket “dwelling "prevails. Tomnopkmus 
torematkus, Agass., gave similar results modified by the great 
development of the grooves and the yonng form was shown to 
differ from the adult, and to have rows of knobs and rackets, 
and barely penetrating pits. The arrangement* in Salmaets 
tricolor and Amblyptteusles ovum was considered. The pits have 
an importance for they increase the superficies of the derm and 
near the peristome, as indicated by Lovcn, they contain StJueridia. 

The paucity of knowledge respecting the union of the pistes 
of the Echinoidca was noticed ana the nature of the suturing of 
Echinus and Diadenus was explained, the first resembling part 
of that of a young Tcmnoplturus, but it was without knobs and 
sockets. The author concluded by separating the Temno- 
pleuridfe into two divisions, those with pits and those with 
grooves without pits. The last are the oldest in time and 
resemble young modern forms which subsequently develop pits. 
He reduced the number of genera considerably. 

P. M. Duncan 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

We arc glad to learn that the number -of students who have 
entered the Chemical Laboratory of Firth College, Sheffield, 
this session, has been so great, that the present accommodation 
has been quite insufficient. The Council, therefore, decided at 
their last meeting to erect working benches for sixteen more 
students. The University of Edinburgh have recently recog¬ 
nised Dr. Caraelly, Professor of Chemistry in Firth College, as 
a Teacher of Medicine in Sheffield, whose lectures on Che¬ 
mistry, and course of instruction in Practical Chemistry shall 
qualify for graduates in Medicine in that University. The 
lectures on Chemistry and Laboratory Practice at Firth College 
have also been recognised by the Royal College of Surgeons and 
the Royal College of Physicians. 


SCIENTIFIC SERIALS 

American Journal 0/ Science, October, 1881.—Cause of the 
arid climate of the western portion of the United States, by C. 
E. Dutton.—Embryonic forms of trilobites from the primordial 
rocks of Troy, N.Y., by S. W. Ford.—Observations of 
comet b, 1881, by E. S. Holden.—Thickness of the ice sheet at 
any latitude, by W. J. McGee.—Notes on earthquakes, by C. 

G. Rockwood. Marine fauna occupying the outer banks off 
the southern coast of New England, by A. E. Verrill.—Note on 
the tail of comet b 1881, by L. Boss.—Geological relations of 
the limestone belts of Westchester Co. New York, by J. D. 
Dana. 

November, 1881.—Jurassic birds and their allies, by O. C. 
Marsh.—The remarkable aurora of September 10-13, I *® 1 » 

J. M. Scbaaberle.—The stereoscope and vision by optic diver¬ 
gence, by W. L. Stevens.—The electrical resistance and the co¬ 
efficient of expansion of incandescent platinum, by E. L. Nichols. 
—Local subsidence produced by an ice-sheet, by W. J. McGee. 
—Notes on the Laramie group of Southern New Mexico, by J. 
J. Stevenson.—Polariicopic observations of comet c 1881, by 
A. W. Wright.—The relative accuracy of different methods of 
determining the solar parallax, by W. Harkness. —The nature 
of Cyathophycus, by C. D. Walcott 
Journal of the Franklin Institute, December, 1S81.—Report 
nt the committee os the precautions to be token to obviate the 
dangers that may arise from electric lighting.—Report of com¬ 
mittee on fire-escapes and elevators,—Chemical methods for 
analysing rail steel, by U. Troilias.—Notes on the properties of 
dynamo-electric machines, by E. Thomson.—Blast-furnace 
hearths and linings, by J. Birkmbme.—Sand-filtration at Berlin, 
by W. R. Nichols,—Report of committee on Griscom’s electric 
motor,—Weighing the sun by a soap-bubble, by P. E. Chare. 

Bulletin de VAcadlmu Royale da Sciences de Befgirue, Nos. 9 
and to,— Apropos of determination of latitude, by M. FoUe.— 
On the origin of Devonian limestones of Belgium, by M. Du¬ 
pont.—Application of accidental images (second note), by M. 
Plateau.—A means of measuring the flexure of telescopes, by 

H. Roozean.— On the micaceous substance of veins of Nil St. 
Vincent, by M. Renard.—Reports, &c. - 

Archives dot Sciences Physiques et Naturdlts, December, 1881. 

. —International Geolo gi cal Congress of Bologna, September and 
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October, 1880, by M. Renevier.—Meteorological risumi of the 
year 1880 for Geneva and Great St. Bernard, by M. Plantamour. 
—Periodical movements of the ground indicated by the air- 
bubble of spirit-levels, by the same.—On the movements of the 
ground, by Col. von Orff. 

Real* Istituto Lombardo di Stwtu * Letter*. Rendiconti, 
vol. xiv., fasc. xvii.—On recent discoveries of Silurian fossils in 
the province of Udine, by M. E. T, Taramelli.—Synthesis of j9 
methylpyridine (ft picoline), by G. Zsnoni. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, December 15, 1881.—"On the Electromo¬ 
tive Properties of the Leaf of Dionese in the Excited and Un¬ 
excited States." By J. Burdon Sanderson, M.D., F.R.S., &c. 
(Abstract.) 

The paper consists of five parts. Part I. is occupied by the 
examination of two experimental researches, relating to the sub¬ 
ject, which have been published in Germany since the date of the 
author’s first communication to the Royal Society, namely, that of 
Prof. Monk on Dionsca, and of Dr. Kunkel on electromotive 
action in the living organs of plants. According to Dr. Munk, 
the electric propet ties of the leaf may be explained on the theory 
that each cylindrical cell of its parenchyma is an electromotor, 
of which the middle is, in the unexcited state, negative to the 
ends, and that on excitation the electromotive forces of the ceils 
of the upper layer undergo diminution, those of the lower layer 
an increase. He accounts for the diphasic character of the elec¬ 
trical disturbance which follows mechanical excitation by attri¬ 
buting it to the opposite electromotive reactions of the two layers 
of cells. According to this theory, each cell resembles in its 
properties the muscle-cylinder (" Untersuchnngcn,” vol. i. p. 
682, 1848) of du Bois-Keymond, differing from it in so far that 
its poles am positive instead of being negative to its equatorial 
zone. 

Dr. Kunkel’s experiments have for their purpose to show that 
all the electromotive phenomena of plants may be explained as 
consequences of the movement of water in the organs at the 
surfaces of which they manifest themselves. Neither of these 
theories is consistent with the author’s observations. 

Part II. contains a description of the apparatus and methods 
used in the present investigation. 

In Part III. ore given the experimental results relating to the 
electromotive properties of the leai in the unexcited state, a 
subject of which the discussion was deferred in the paper com¬ 
municated by the author (with Mr. Page) in 1876. 1 The funda¬ 
mental fact relating to the distribution of electrical tension on 
the surface of the leaf when in the unexcited state is found to be 
that (whatever may be the previous electrical relation between 
the two surfaces) the upper surface becomes, after one or two 
excitations, negative to the under, and remains so for some time. 
Under the conditions stated, this difference of potential between 
the two surfaces occurs constantly; the differences of potential 
which present themselves when other points of the surface of 
the leaf are compared, may be explained as derived from, or 
dependent on, it. 

Part IV. relates to the immediate electrical results of excita¬ 
tion, i.e. to the electrical phenomena of the excitatory process. 
In investigating these the author takes, as the point of departure, 
an experiment which includes and serves to explain those ob¬ 
tained by other methods, and is therefore termed the " funda¬ 
mental experiment." It consists in measuring the successive 
differences of potential which present themselves between two 
opposite points on the upper and on the under surface of one 
lobe of the leaf, during periods which precede, include, and 
follow the moment at which the opposite lobe is mechanically or 
electrically excited. In this experiment it is found that, pro¬ 
vided that the conditions are favourable to the vigour of the 
leaf, the changes in the electrical relations of the two surfaces 
(called the excitatory variation) occur in the following order 


Before excitation (particu¬ 
larly if the leaf baa been pre¬ 
viously excited). 

At the moment of expiation. 


Upper surface negative to 


Sudden negativity of under 
surface, attaining its 
in about half a second, the 
difference amounting to not 
leas than & DanielL 

'OathsMechanic*!Effects and on tin Electrical Dista 
on Excitation, Ac.," PromUngt, December 14, «*?*. 


After excitation, Rapidly increasing negativity 

of the upper surface, beginning 
I'S", and culminating about 
3’ r after excitation, aniFslowly 
subsiding. 

This subsidence is not complete, for, as has been said, the 
lasting difference between the two surfaces is augmented—the 
upper surface becoming more negative after each excitation 
("after-effect”). 

When by a similar method two points are taken for com¬ 
parison on opposite lobes, the phenomena are more compli¬ 
cated, but admit of being explained as resulting from the more 
simple case above stated, in which only a few strata of cells are 
interposed between the leading off electrodes. 

In Part V. the relation of the leaf to different modes of exci¬ 
tation is investigated. As regards electrical excitation the 
results are as foliowiIf a voltaic current is led across one 
lobe by non-polarisahle electrodes applied to opposite surfaces 
(the other lobe being ted off as in the fundamental experiment) 
a response (excitatory variation) occurs at the moment that the 
current is closed, provided that the strength of the current is 
adequate, and not much more than adequate. No response 
occurs at breaking the current. When a current of more than 
adequate strength is used, and its direction is downwards, the 
response at closing is followed by several others. This effect 
does not happen when the current is directed inwards. To 
evoke a response a current must be much stronger if directed up¬ 
wards than if directed downwnrds through the same electrodes. 
Weak currents cease to act when their duration is reduced to 
ihs"'t for stronger ones the limit is shorter. Inadequate cur¬ 
rents, if directed downwards, produce negativity of the upper 
surface, which lasts for several seconds after the current is 
broken. This effect is limited to the surfaces through which the 
current is led. Its direction shows it is not dependent on polar¬ 
isation. By opening induction-currents, if their strength does 
not much exceed the limit of adequacy, a leaf may be excited at 
intervals for several hours without failure. Weaker currents 
ore more effectual when directed downwards than when directed 
upwards. If two inadequate induction-currents follow one 
another at any interval le-s than o"‘4 and greater than o"'02, 
they may evoke a response. In this case a response follows the 
second excitation. When a leaf is subjected to a series of induc¬ 
tion currents at short intervals (jV') the response occurs after a 
greater or less number of excitations. If the temperature b 
gradually diminished the number is increased by each diminu¬ 
tion. All of the above statements relating to excitability refer 
to plants kept in a moist atmosphere at 32—35° C. 

From the preceding facts and others which are stated in the 
paper, the author infers (1) that the difference observed between 
different parts of the surface of the leaf are the expressions ot 
electromotive forces which have their seat in the living proto¬ 
plasm of the parenchyma cells. (2) That the second phase of 
the excitatory variation is probably dependent on the diminution 
of turgor of the excited cells, and therefore on the migration of 
liquid; (3) but that no such explanation can possibly be 
accepted of the phenomena of the first phase, the time relations 
of which, particularly its sudden accession and rapid propaga¬ 
tion, show it to be tne analogue of the " negative variation "or 
"action current” of animal physiology. 

Zoological Society, January 3.—Prof* W. H. Flower, 
F.R.S., president, in the chair,-—Mr. W. A. Forbes exhibited 
and made remarks on the horns of the Prong Buck {Antiloeupra 
americana) lately shed by the specimen living in the Society’s 
Gardens. This was, it is believed, the first instance on record 
of the same individual having shed its horns in captivity in two 
consecutive years.—A communication was read from Prof. 
Owen, C.B., on Dinornis (Part xxiii), containing a description 
of Dinornis parvus, a new species of about the size of the Dodo, 
of which a very complete skeleton (now in the British Museum) 
had been lately discovered in a cavern in the province of Nelson, 
New Zealand.—A communication was read from M. L. Tactan- 
owski, C.M.Z.S., containing an account of the birds collected 
by Mr. Stolxmann during his recent journey in North-Eastern 
Peru, with descriptions or some new species.—A communication 
was read from Mr. Martin Jacoby, containing the descriptions 
of three new genera and fourteen new species of Pbvtopbsgone 
Coleoptem from various localities.—Mr. Oldfield Thomas read 
a paper on the African Mongooses (Etrpestina), in which he 
reduced the described species of this group to nineteen, divisible 
into seven genera.—The Rev. Canon Tristram read the descrip* 
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tlon of a new species of Land-rail obtained at Ribi, East Africa, 
by Mr. R. C. Kamshaw, which was propo-ed to be named Crtx 
suahiitmis. —Mr. W. A. Forbes read a paper on the existence 
of a gall-bladder in, and on other points iu the anatomy of, the 
Barbels and Toucans (i CapUonida ). The peculiar form of the 
gall-bladder In these birds, as well as other features in their 
myology now described for the first time, were stated to make 
the relationship of this group to the Woodpeckers (PiciJa) still 
more certain than it had previously been from the observations 
of Nitzsch, Kessler, Garrod, and others. 

Meteorological Society, December 21,1881.—Mr. G. J- 
Symons, F.R.S., President, in the chair.—Tbe following were 
elected Fellows of the Society H. P. Hell, F. li. Edmonds, T. 
0 . Evans, S. L. Fox, T. J, Gilbert, M, Henry, J. B. McCallum, 
1 . Parry, and B. C. VVainwright.—The papers read were—The 
rainfall of Cherrapunji, by Prof. J. Eliot, M.A., F.M.ij. 
Cherrapunji is notorious for its excessive rainfall, larger in 
amount it is lielieved, that any at other place, so far as is 
kno.ui, Cherrapunji is a small Indian staiion situated in the 
south-west of Assam, on a small plateau forming the summit of 
one of the spurs of the Khs&ia Hills. These hills rise on the 
south with exceeding abruptness, and have the Bengal plains and 
lowlands at their base. Cherrapunji stands on the summit of 
one of these hills, at an elevation of about 4100 feet. The hill 
on which it is situated rises precipitously from the lowlands of 
Cachar and Sylhet, which are barely 100 feet above sca-levcl. 
During the south-west monsoon the lower atmospheric current 
advancing across the coast of Bengal has a direction varying 
between south-south-west and south east in Lower and Central 
Bengal. In thus advancing almost directly towards the hills of 
Western Assam, the mountain ranges cause a very considerable 
deflection of the current; one portion is forced upwards as an 
ascending current with a velocity directly dependent upon the 
strength of the current in the rear, and upon other condi¬ 
tions which need not be enumerated. The rapid diminution of 
temperature which accompanies expansion due to ascensional 
movement of air is usually followed by rapid condensation in 
the case of a moist current, such as the south-west monsoon 
Current. The normal annual rainfall in Cachar and in the plains 
of Northern Bengal is about too inches. The average annual 
rainfall of Cherrapunji is 493 inches, that is, 393 inches in 
excess of that at the foot of tbe hills on which it is situated. The 
rainfall of Cherrapunji is not due to any abnormal local condi¬ 
tions of atmospheric pressure, air movement, &&, but simply 
and solely owing to the presence of a vast mechanical obstruc¬ 
tion which converts horizontal air motion into vertical air 
motion.—On the meteorology of Cannes, France, by Dr. W. 
Marcet, F.R.S., F.M.S.. 'Ibis is a discus-ion of the observa¬ 
tions made at this celebrated health-resort during the six winter 
seasons ending 1880.— Report on the phenological observations, 
i88r, by the Rev. T. A. Pre-ton, M.A„ F.M.S. 


the egg is recorded, i.e. the egg has a bard shell, which splits into 
two halves as the contents increase in volume, the lining mem¬ 
brane showing between, and gradually becoming the true exterior 
envelope of the egg.—Several new aud interesting species were 
described and figured, and exhibited under microscopes, Mr. W. 
11 . Symons also read a paper on a hot or cold stage for the 
microscope. 

Geological Society, December 21, 1881.—Mr. R. Ethe¬ 
ridge, F.K.S. president, in the chair.—Messrs. Charles Duffin 
Barstow and Joseph Lundy were elected Fellows, and Prof. E. 
D. Cope, of Philadelphia, a Foreign Correspondent of the 
Society.—The following communications were read Tbe 
Torridon Sandstone in relation to the Ordovician rocks of the 
Northern Highlands, by Mr. C. Callaway, M.A., D.Sc., F.G.S. 
—The Precambian (Archaean) rocks of Shropshire, part 2, by 
Mr. C. Callaway, D.Sc,, F.G.S.—The red sands of the Arabian 
DeseTt, by Mr. J. A. Phillips, F.R.S., F.G.S. The author 
described the general characters of the Nefiid, of great red desert of 
Northern Arabia, which consists of a scries of parallel ridges of 
considerable elevation, no doubt at some period piled up by the 
action of strong winds, but now no longer undergoing mnch 
change of position, as is evidenced by the fact that sticks 
and stones remain for many days uncovered on the surface, and 
that the landmarks made use of in crossing the desert appear to 
be permanent. A specimen of the sand of this desert received 
by the author from Lady Anne Blunt, -is composed of well- 
rounded red grains from i-goth to i-30th of an inch in their 
longest diameter, which nre rendered colourless by treatment 
with hydrochloric acid, the material thus removed amounting to 
'2i per cent., or a little more than I-500th of tbe total weight 
operated upon, and consisting of ferric oxide with a small 
quantity of alumina. The sand dried after the action of hydro¬ 
chloric acid gave on analysis :— 


Silica . 

»■ 9853 

Protoxide of iron . 

028 

Alumina . 

... 0-88 

Lime, magnesia, and alkalies ... 

... trace 


9969 


The external coating of ferric oxide must therefore have been 
deposited subsequently to the rounding of the grains; it could 
not have been derived from an external decomposition of tbe 
grains themselves ; and it becomes difficult to imagine in wbat 
manner the superficial red coating can have been produced. The 
author compared these grains with those of the millet-seed sand¬ 
stones of Triassic age, with which they closely agree in character, 
but remarked that the conditions of their occurrence were appa¬ 
rently quite different.—Analyses of five rocks from the Cham- 
wood Forest district, by Mr. E» E. Berry, communicated, with 
notes, by Prof. T. G. Bonney, F.G.S., Sec. G.S. 


Royal Microscopical Sociey, December 14, 1881.—Prof. 
P. Martin Duncan, F.R.S., president, in the chair.—Eight new 
Feltows were elected and nominated.—Mr. J. Dcby exhibited 
his method of turning the correction collar of objectives by a 
worm-wheel, acted upon by a tangent screw with a long arm, 
aud Mr. Crisp exhibited Parkes’ drawing-room microscope and 
two new homogeneous immersion fluids from Dr. van Ileurck of 
Antwerp.—Mr. T. Charters White described a new growing 
slide devised by him, and Mr. Stephenson exhibited scales of 
Mwhilis maritimus and Tomocerus plumbous, mounted in phos¬ 
phorus under the binocular, with 1-25 Inch objective, showing 
that the scales were plane on the under side and corrugated on 
the upper, a view which Mr. J. Beck controverted.—A note was 
read by Dr. Anthony on the statoblost of Lophoput ciystallinus 
as a test for high powers. —Mr. Guimaraens exhibited the Eehino- 
rhynchus of Lota vulgaris, suggested to be a mole specimen 
containing ora described as "dedans par hosardJ’—Mr. A. D. 
Michael read a paper, further notes on British Onbatida, which 
Prof. Huxley and others state to be wholly viviparous. He 
finds, however, that they are chiefly oviparous, as stated by 
Nicolet and others, and that the young are brought to maturity 
in at least four different modes ; (t) the egg is deposited in a 
slightly advanced stage, as in insects i (a) deposited with the 
Ism almost flilly formed; (3) the female is occasionally vivi¬ 
parous (in these modes only one egg Is usually ripe at a time); 
W several eggs are matured at once, hut not deposited The 
mother dies, the contents of her body, except the eggs, dry up, 
end her dddnons exterior skeleton forms a protection throughout 
the winter to the eggs, The occurrence of a deuterium stage in 


Edinbvegh 

Royal Society, December 19, 1881.—Mr. D. Milne Home, 
vice-president, in the chair,—The Makdougall Brisbane prize 
fur the period 1878-80 was presented to Prof. Piazri Smyth, 
Astronomer- Royal for Scotland, for his extremely valuable 
paper on “The Solar Spectrum in 1877-78."—Sir Robert 
Christison communicated a short paper on the application of the 
rocks of the great precipice of Ben Nevis to ornamental work, 
in which he drew attention to the little-known but most magni¬ 
ficent view of the great precipice from below, characterising it 
as the grandest in the whole island. From the various kinds of 
granitic and porphyritic rocks there found, all of which are 
susceptible of a high polish, he had got constructed a very 
graceful obelisk, which was shown to the Society.—Dr. D. J. 
Hamilton exhibited and described certain physical experiments 
bearing on the circulation of the blood-corpuscles, from which 
he explained many points hitherto unexplained. 1 hus tbe rapid 
gliding central motion of the colourtSd corpuscles, and the slower 
rotational (Aripheral motion of tbe colourless corpuscles were to 
be explained by tbe fact that the latter were specifically lighter 
than the blood plasma, while the former were of the same specific 
gravity as the fluid iu which they were borne along. Such a 
physical difference was sufficient to explain the phenomenon; 
ana that inch a difference existed could easily, be demonstrated 
by obsmvation as to the parti of a blood-vessel in which the 
colourless corpuscles abound. The second part of the paper 
dealt with more purely pathological questions, referring, for 
example, the migration of the blood corpuscles from the blood- 
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vessels into the surrounding tissues simply to the increase of fluid 
pressure caused by stasis, and not to the amoeboid movements of 
the corpuscle*, which are generally urged as the true cause. Dr. 
R. S. Marsden read a paper on the state of carbon in iron and 
steel, in which it was argued that the molten metal held the 
carbon in solution, and that, on cooling, the carbon crystallised 
ont in minute diamond crystals, so giving to the metal its peculiar 
hardness and temper. Much would depend on the size and 
number of the crystals, and the size was obviously a function of 
the rate of cooling; so it was quite conceivable that too much, 
as well aa too littl* carbon might have a deleterious effect upon 
die physical properties of the metal. 

Boston, U.S.A. 

American Academy of Arts and Sciences, December 
14, 1881.—Prof. f. Levering, president, in the chair.—Prof. C. 
L. Jackson and Mr. A. £. Menke presented the results of an 
investigation upon corcumin. The formula was shown to be 
CMP* % the study of the potassium salts it was proved to 
be a diatomic monobasic aciu. Powerful oxidising Agents 
destroy it; weaker agents, not in excess, give vanillin, but in 
too small quantity for purification; by oxidising dicthylcurcu- 
min, however, with potassic permanganate the authors obtained 
etkylvantitic acid, with melting-point at 195°,—A paper on a 
comparison of the Harvard College Observatory Catalogue 
of Stars for 1875, with the fundamental systems of Auwers, 
Boss, Stafford, and Newcomb, was read by Prof. William A. 
Rogers.—Dr. Wolcott Gibbs announced the discovery of the 
following new complex acidsAr>enoso-molybdic acid, ar- 
senoso-tungstic acid, antimonoso-molybdic acid, antimonoso- 
tungstic acid, vanodoso-molybdlc acid, vanadoso-tungstic acid, 
vanadio-phoaphoric acid, vanadio-ar&enic acid, vanadio-antimonic 
acid. All of these acids have well defined series of salts.—A 
paper on the law of diffusion of gases was read by Mr. N. D. C. | 
Hodges. 

Paris 

Academy of Sciences, January 2.—M, Jamin In the chair. 
—M. Blanchard was elected Vice-President for 1882—The 
Academy has lost three members during 1881, viz. MM. Delesse, 
Devillc, and Bouillaud; and two correspondents, MM. Kuhl- 
mann and Pierre.— M. Faye presented the Atmmsire dm Bureau 
der Longitudes for 188a; it contains, inter alia, a complete table, 
with history, ftc., of the comets of the last decade, by M. Lcewy, 
and a fac-simile of M. Janssen's photograph of the comet of last 
summer.—On the correction of compasses, and on M. Collet’s 
recent “ Treatise on the Regulation and the Compensation of 
the Compass,” by M. Faye,—Craniology of the Mongolian and 
white races, by MM, de Quatrefages and Horny. They presented 
the tenth and last volume of their " Crania Ethnica,” and gave 
a risumd of the contents. The different general forms of the 


t the contents. The different general forma of the 
human skull are found in each of the three chief races; bat 
while among the black races, globular skull«, and among the 
yellow, elongated skulls, are rare, among the white the two 
cephalic types coexist in nearly equal proportions. The authors 
regard craniology as one of the most powerful means of Helen* 
tine study of human races.—On the diffusion of solids, by M. 
Colson. To a given temperature corresponds a constant coeffi¬ 
cient of diffusion of carbon in iron. This law holds only so 
long as the iron is transformed into steel. Among substances 
that diffuse very easily in carbon, silica holds the first place. 
Platinum wire, heated long enough with lampblack in an 
earthenware crucible, becomes crystalline, and has the com¬ 
position SiPtf (the siticum being from the crucible, whose 
silica is diffused in the lampblack). Repeating the ex¬ 
periment with lampblack holding 60 per cent, of precipitated 
silica, one obtains SiS.Pt,.—On the diffusion of carbon, by M. 
Vsolla, He had observed, in 1878, a diffiuion of carbon in 
porcelain (temperature under 1500°}.—Anchylostoma (duodenal 
anchylostom* of Dabini) in France, and the disease of miners, 
by M. PertofKBto. The miners’ amentia of Saint Etienne has the 
same parasitic cause as that of the workmen in the St Gothard, 
the Schemnit* miner* ftc. The malady may be prevented by 
deanliaass and treatment of eacmaetatitious matters with heat of 
50* C. (to kill egjm, larva, and worms), or better, with coucen- 
traied solutions of chloride of sodium* sulphuric, hydrochloric 
orearboUcnmd, or Depends-■ insecticide liquid, PaticnUsbould 
be treated with doses of etherised extract of mala fen.—On 
algebraic forms with several soles of variable* by M, ie Poise. 
—fotegration of certain equations with partial-derivatives, by 
means of definite integrals containing, under the sign t, the 


produet of two arbitrary function* by M. Boossinetq.—-On the 
theory of motion of planets, by M, de Caaparu,—On the 
determination of the ohm; reply to M, Brillonin, by M. 
Lippmann.—Measurement of potentials corresponding to de¬ 
terminate explosive distances, by M. Bailie. The potential 
of an electrified plane increases nearly regularly with the 
explosive distance which can be traveled. The electric densities 
decrease st first slowly, reaching a constant value about 0.5 dm. 
The pressure of electricity on the air when a spark of owl m. 
passes is only i-2cooth of atmospheric pressure.—Note on the 
temperatures of the sea observed during the mission to Lapland, 
by M. Pouchet, In the roadstead of Vadso the mean sea- 
temperature ro‘c about 9° in 50days from June8 (or nbont o®‘2 a 
day). A cooling influence of the coast waa observed to miles 
and to a depth of tooia. at the Vadso anchorage (a difference of 
shout 1* for depths of 20 to 30m.). The temperature always 
deereasi d very regularly to the bottom.—On the ratio of potash 
to soda in natural waters, by M. Cloocez. This relates to water 
of the Seine, Marne, Dhni* Vanne, ftc. In general the potash 
counts for more than I-5th in the sum of alkalis (potash 25, 
soda 100}, and while the potash comes from decomposition of 
felspathic rocks, the soda is probably from chloride of sodium 
impregnating all the strata, except gramtic'soils, The Vanne, 
rising in the chalk and not meeting argillaceous deposits, has no 
salts of potash.—On the complex function of morphine, its 
transformation into picric acid, and its solubility, by M. 
Chastaing.—On artificial production of the forms of organic 
elements, by MM. Monnicr and Vogt. He obtains cells, tubes, 
&c., by bringing together two salts in a liquid, forming by 
double decomposition one or two insoluble salts.—Researches on 
development of cryptogamic vegetation without and within hens’ 
eggs, by M. Dareste. Such vegetation he found on most of 
sixty eggs submitted singly to artificial incubation in a small 
vessel hermetically closed with a caoutchouc stopper. lie con¬ 
siders the spores to have entered the oviduct from the cloaca 
and to have been incarcerated in the egg during its passage in. 
the oviduct. The vegetation may be fatal to the embryo.—On 
a parasitic tuberculosis of the dog and on the pathogeny of 
tuberculous follicle, by M. Laulsnie. He observed in a dog's 
lung alterations very like those of tuberculosis, produced by 
eggs of a nematoid ( Strvngylutvoiorum , Baillet). 

Vienna 

Imperial Inttitute of Geology, December 6, 1881.—G. 
Laube, on melaphyry-stones inclosed in the porphyry of Lie- 
benftu (Bohemia). — R. Hoernes, on the remains of mam¬ 
malia found in the brown coal at Goeriach, near Turnon, 
Styria.—Th. Fuchs, on the relations of heat and light of the 
ocean.— L. Szajnocha, exhibition of the geological map of 
Toslo and Krosmo in Western Gallicia. 

December 20.—C. Doelter, on the volcanic rocks of the Cape 
Verde Islands.— R. Hoernes, exhibitionof remains of mam* 
malia from the Styrian brown coal-deposits.—G. Stache, new 
data on the occurrence of olivin-rocks on the gneiss mountains 
of Southern Tyrol.—V. Uhlig, on the composition of the lime- 
rocks at Lublau (Hungary). 


CONTENTS p A c 

Clxrk-Maxwsu.’* " Electricity an» WAGNmiM.” By Prof. O. 

Ckbvstal.*31 

On* Book Shslr:— 

“ The Zoological Record for 1880 ”.. *«• 

NaeJitf'a " band und Leute in der brasiliswwhm Pravfns Bahia " 340 
Letters to thk Editor 

A GJlmjae through the Corridor* of Tims.—Prof. T. H. Htnaw. 

Outburst of Sun-Spot*, July sj, 1881.—J. B. N. HiKitmsr. . . 941 
Polymorphism or the Flower-Beads of Ctnieotm 1 JcKta. —Dr. 

Hermann MUclir ..14s 

Ths Weather.—R. McLacmah. *4* 

Tot Transit or V«»i;sir 188a. . . . . . . . . ... , . *4* 
ON tux Physical Cause or the Ocxan Basins- By the Rev. 0 . 

Finn, ... 

Ciassirkation or thk Dinosauria. By Prof. O. C Marsh . . . 044 
Tot Tav ami> th* Forth Bridges (Fill Diagram ) .*40 

Ti^WIig'SEISMOlXCtCULCOMimSION.’ . . .. . . \ . \ ! sjf 

Solas Physics, HI. By Cepe- Asmbv, R.E., F.R. 8 . {With 

lfurHouovor tot'Tbmno>l*vud«.* By Prof. P. H. Duncan,' 

... 

Uniyxisitt and BoucAtWNAL hrmwoRRC*. m 

SCIXHTinC Sxsials ..NT 

Soctrriss anb Acaduaxs ..*J» 


















NATURE 


26l 


THURSDAY, JANUARY 19, 1882 


OUR NATIONAL DEFENCES 

T HE inaugural address of the President of the Institu- 
tion of Civil Engineers, delivered last week, was of 
more than usual interest. Selecting as his subject our 
national defences, Sir William Armstrong was enabled by 
his great experience and world-wide reputation to give 
much greater weight to his opinions than any other 
engineer at the present day. The subject, too, is one to 
which attention can now be readily directed, as the public 
mind has of late been somewhat rudely awakened to the 
fact that our national armaments have not been making 
the same progress as those of certain foreign powers, and 
the comfortable belief that we were strong enough to 
withstand the attack of any possible combination of other 
nations has given place to a feeling of distrust in our 
Government establishments. There can be no doubt that 
the general public was not a little surprised to find that 
ironclads and heavy guns of a power at least equal to the 
best in our service were for sale ready made, so to say, in 
the shop-windows of some of our manufacturers, and had, 
on the alarm of war with Russia, to be hastily purchased 
by the Government to prevent their falling into the pos¬ 
session of a hostile power. 

Sir William Armstrong first discusses the question of 
armour. The early ironclads, such as the Warrior, were 
plated throughout nearly their entire length with 4^-inch 
armour; as guns were produced of greater penetration, 
the thickness of armour was increased and the protected 
area diminished until in all the latest ships it has come to 
be restricted only to the battery, all vital points of the 
machinery being placed out of harm’s way below the 
water-line. “Everything of importance that projectiles 
:ould destroy would be kept below water-level, and so far 
as artillery-fire was concerned, the ships would be secured 
against sinking by an under-water deck and ample division 
into compartments. Armour therefore seems gradually 
;ontracting to the vanishing point.” Sir William plainly 
:onsiders that the days of armour-plating are numbered, 

and lie strongly argues in favour of its abandonment at 
least in many types of ship. As the basis of his argument 
he takes the comparative cost of an unarmoured and an 
armoured vessel capable of carrying the same weight and 
number of guns, and states that three of the former could 
be constructed for one of the latter ; which then, he asks, 
would be the better investment f In the first place the 
three unarmoured ships could have higher speed, and if 
their guns were capable of piercing the plating of the 
ironclad there can be no doubt that their numerical 
superiority would enable them to win an easy victory if 
the three were matched against the one. the ironclad 
was impenetrable by the guns of her adversaries they 
could still, by their greater speed and handiness, be 
enabled to come to close quarters and attack to the 
gftateat advantage with torpedo mid by ramming, unless 
disabled by their opponent’s fire ; and this Sir William 
considers may be provided against without difficulty by 
means of an underwater deck, and by placing all ma¬ 
chinery below the water level. It would still remain for 
the Ironclad tchstrike a fatal blow, by means of torpedoes, 
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at any one of her adversaries who came to close quarters; 
but as the chances of this would be equal for either ship 
the advantage still remains with the larger number. We 
quite agree with Sir William Armstrong in his conclusion 
that light unarmoured ships of high speed, with every 
possible means of protection other than armour-plating, 
are what the country would most require in case of war, 
but they must be provided in sufficient numbers. 

In estimating from the basis of cost the proportionate 
number of armoured and unarmoured ships as one to 
three, we cannot but think that Sir William has over¬ 
looked the cost of repairs and of the maintenance and 
pay of the officers and crews; if this were taken into 
consideration, as well as the original outlay, the propor¬ 
tion would have to be reduced to something like two to 
one. In addition to the many advantages so ably 
pointed out by Sir William in favour of his policy, it 
should be borne in mind that an unarmoured vessel could 
always be brought up to date by the substitution of new 
engines and boilers and guns of an improved type, until 
fairly worn out, while an ironclad cannot lie prevented 
from becoming obsolete a few years after completion. 

“ It might perhaps be rash entirely to abandon armour 
so long as other nations continued to use it, because 
nothing but the experience of an actual war would remove 
all question as to its possible utility; but, considering the 
indisputable value of a numerous fleet of swift and power¬ 
fully armed ships built with a view of obtaining the maxi¬ 
mum amount of unarmoured defence, and considering 
that such ships, unlike armour-clads, could never grow 
much out of date, it did seem expedient that the chief 
expenditure of this country should be upon ships of that 
description" 

Sir William Armstrong then deals with the question of 
our mercantile marine being able to furnish a supply of 
vessels fit for conversion into cruisers, and says, “ Where 
are there to be found amongst trading or passenger 
steamers, vessels possessing a speed of sixteen knots with 
engines and boilers below water-level, and having an 
under-water deck to save them from sinking when pene¬ 
trated at or below the water-line ? From his own expe¬ 
rience he knew how difficult It was to adapt mercantile 
vessels to the purposes of war, and how unsatisfactory 
they were when the best had been made of them.” 

But if these vessels cannot be adapted for war purposes 
in case of need, why, it may be asked, should not specially 
designed and constructed cruisers be employed for mer¬ 
cantile purposes ? 

If a number were built by private firms, certain prefer¬ 
ences and advantages could be given to their employment 
in commerce; for example, as giving mail contracts and 
the contracts for the conveyance of troops and Government 
materials in time of peace, only to those shipowners who 
kept in a serviceable condition in their carrying business 
a certain proportion of cruisers. A vessel of the cruiser 
type would of course labour under some disadvantages in 
competition with a ship built entirely for passenger and 
cargo purposes, but this would be compensated by the 
advantages given to her owners; and to use for mercantile 
purpose* a number of vessels specially built for rise pro¬ 
tection of commerce in case of war must assuredly be 
more economical than to keep the same number laid up 
in port or cruising about the world tor the sake of em¬ 
ploying their crews. In connection with this system we 
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might also have a naval reserve, to be employed chiefly 
on board the mercantile cruisers and liable to service for 
a short period every year or two on board a commissioned 
ship of similar type. 

Referring to harbour defence. Sir William pointed out 
that many of our ironclad forts had already become obso¬ 
lete, and gave the place of first importance to gunboats, 
in combination with torpedo launches and submarine 
mines, all of which he suggested might be managed by a 
well-trained corps of volunteer engineers resident on the 
spot. Here again it is evident that Sir William does not 
think, great though our present expenditure is, that 
enough is done for the efficient protection of the country, 
and rather than advise an increased outlay he judiciously 
seeks, by the improvement of the system, to obtain better 
results for the same money. 

Sir William then referred briefly to the progress made 
jn the manufacture of guns since the introduction of 
rifling, but made no special allusion to the improved 
breech-loaders constructed by his own firm for foreign 
powers, and which have long been known to be much supe¬ 
rior to anything in our own service; in fact, while guns 
of this type arc now beginning to receive Lhe serious con¬ 
sideration of our Government departments, their original 
designers have for some time turned their attention to 
something newer still and far more powerful. Sir William 
shortly described the latest system upon which experi¬ 
ments are being made at Elswick. In this system the 
coils surrounding the central tube consist of steel ribbon 
wound on spirally at a certain tension. It is apparent 
that no longitudinal strength is obtained in the coils by 
this method ; and to supply this deficiency, longitudinal 
layers of ribbon steel are interposed at every fourth cir¬ 
cular layer. 

The advantages of the system are that steel, in the 
form of wire or drawn ribbon, possesses far greater tena¬ 
city than in any other form, and that the initial tension 
at each point in the coils of the gun can be accurately 
adjusted. The first gun of this type was a 6-inch breech¬ 
loader, tried in the beginning ot 1880, and so satisfactory 
were the results, that a 10-inch gun of 21 tons weight has 
since been constructed, and is now under trial. 

The importance of working heavy guns on board ship 
by engine-power was pointed out as lessening the number 
of men exposed, and the objection that the machinery 
was liable to be disabled by an enemy's fire, was shown 
to apply equally to the mechanism required for hand- 
power. 

In concluding Sir William adverted to a subject of 
grave importance. “Our navy was at present armed 
with guns whieh could not be expected to contend suc¬ 
cessfully with the best modern guns that could be brought 
against them.” “Our service guns had simply been 
overtaken in that rapid progress of artillery which had 
been going on for the last eight or ten years." 

“ In the mean time no expense should be spared Jn 
judiciou> experiments, teeing that the expense or experi¬ 
ments was trifling in comparison with that of mistakes. 
Above all, the Government should pursue such a course 
as would bring into full play the abundant engineering 
/tsources of this highly mechanical country, for increasing 
the efficacy ut our national defences, 1 ' 

On this last and most important point we have before 
laid stress in these columns. We have before pointed 


out that the keen commercial competition for foreign 
orders amongst private firms fosters a vitality and 
vigorous growth in the direction of any improvement or 
new development which is invisible, and would probably 
be felt inconvenient in our Government factory. It would 
surely then be to the advantage of this country to avail 
ourselves of the energy and enterprise of our private firms 
instead of allowing them chiefly to benefit our foreign 
competitors. 


THE SUN 

The Sun, By C. A. Young, Ph.D., LL.D. International 
Scientific Scries. (Appleton, New York.) 

INCE the method of artificial eclipses was introduced 
in 1868 Prof. Young, the author of the book under 
notice, has from time to time done good work in utilising 
the capita] climate of his native country and his relatively 
superior optical means to confirm in many essential 
points and to add a little shading here and there, to the 
bold outlines of the new science, for which we are in¬ 
debted to his predecessors. 

The book, which deals with the sun in the most general 
manner, will be read with interest, as its style, though not 
brilliant, is popular, and such questions as the sun's dis¬ 
tance and the various instrumental means now at the 
disposal of astronomers for increasing our present know¬ 
ledge are very clearly referred to, while those whose 
acquaintance with spectrum analysis is not very intimate, 
will be able to gather from the volume much interesting 
information conveyed in an agreeable form. 

To those who have followed with some keenness the 
recent progress of solar physics that part of Prof. Young’s 
book which refers to the hypothesis of the dissociation of 
the elementary bodies at the temperature of the sun will 
possess much interest, the more so as the author has been 
freely quoted as objecting to the hypothesis in toto . 

On this account we do not think it inappropriate to 
give in Prof. Young's own words his views on this point* 
It is the more important to do this because very few 
beyond the number of those who have been more or less 
engaged in the inquiry have any conception of the re¬ 
markable character of the facts which have been accumu¬ 
lated during the last thirteen years, or of the way in which 
they refuse to be included in the previous hypothesis 
according to which we were really in presence of ter¬ 
restrial elements in the sun and stars, the old hypothesis 
being based upon the asserted identity of the solar and 
stellar spectra with those seen in various terrestrial light 
sources. 

The extracts run as follows 

“ When we recollect that the non-apparent elements con¬ 
stitute a great portion of the earth's crust, the question at- 
once forces itself: What is the meaning of their seeming 
absence ? Do they really not exist on the sun, or do they 
simply fail to show themselves} and, if so, why? The 
answer to the question is not easy, and astronomers are 
not agreed upon it. Mr. Lockyer has, however, proposed 
a theory which, if established, would remove most if not 
all of the spectroscopic difficulties. He thinks that our 
elements are not really elementary, but built of molecules 
themselves composite and capable of dissociation by the 
action of beat. Thus, a mass of chlorine, for instance 
may at a certain temperature break up Into constituents, 
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and so it may easily be the case that at solar temperatures 
certain of our terrestrial elements cannot exist, or, if they 
exist at all, can do so only in certain very restricted 
regions of the solar atmosphere. 

"One strong argument in favour of this view is found 
in the fact, now we think beyond dispute, that the same 
substance may, under different circumstances, give widely 
different spectra.. . 

"There seem to be at least three possible explanations 
of these facts. One is, to suppose that the luminous 
substance, without any change in its own constitution, 
vibrates differently ana emits different rays under varying 
circumstances, just as a metal plate emits various notes 
according to the manner in which it is held and struck. 
The second assumes that the substance, without losing 
its chemical identity, undergoes changes of molecular 
structure (assumes allotropic forms) under the varying 
circumstances which produce the change in its spectrum. 
According to either of these views, although we can safely 
infer from the presence of the known lines of an element 
in the solar spectrum, its presence in the solar atmosphere, 
we cannot legitimately draw any negative conclusion ; 
the substance may be present, but in such a state under 
the solar conditions as to give a spectrum different from 
any with which we are acquainted. 

" The other and simplest explanation is to suppose, with 
Mr. Lockyer, that the changes in the spectrum of a body 
are indications of its decomposition, the spectrum of tbe 
original substance being replaced by the superposed 
spectra of its constituents.” 

“Another point which favours Mr. Lockyer’s view is 
this : Certain substances have numerous lines apparently 
common. Thus, if one runs over Angstrom’s map of the 
solar spectrum, he will find about twenty-five lines marked 
as belonging both to iron and calcium. The same thing 
is true of iron and titanium to a still greater extent, and 
to a considerable degree of several other pairs of sub¬ 
stances. This fact might be explained in several ways. 
The common lines may be due, first, to impurities in the 
materials worked with; or, second, to some common 
constituent in the substances (which is Mr. Lockyer’s 
view); or, third, to some similarity of molecular mass or 
structure which determines an identical vibration-period 
for the two substances; or, 'finally, it may be that the 
supposed coincidence of the lines is only apparent and 
approximate—not real and exact—in which case a spec-, 
troscopc of sufficient dispersive power would show the 
want of coincidence.” 

“Now, Mr. Lockycr, by a series of most laborious re¬ 
searches, has proved that many of the coincidences 

shown on the map are merely due to impurities. 

But when all is done, we find that certain of the common 
lines persist, becoming more and more conspicuous with 
every added precaution taken to insure purity of materials. 

"Moreover, when one of the substances, say the cal¬ 
cium, is subjected to continually increasing temperatures, 
its spectrum is continually modified, and these basic lines, 
as Mr. Lockyer calls them, are the ones which become 
increasingly conspicuous, while others disappear. This 
is just what ought to happen if they are due to some 
element common to both iron and calcium—an element 
liberated in increasing abundance with every rise of 
temperature " (pp. 89-92). 

"Agiven element often has several entirely different 
spectra. Changes, such as have been mentioned, go on 
up to a certain point, and then, suddenly, an entirely new 
spectrum appears, not having apparently the slightest 
connection with the one which preceded it any more than 
if it came from an entirely different element or mixture 
of elements; as, in fact, according to Mr. Lockyer’s view, 
Is probably the case. 

"Now,In tbe solar spectrum, the dark lines charac¬ 
teristic of an element are all coincident with the bright 
Bhes of its gaseous spectrum; but it is not often the case 


that the relative width and intensity of the solar lines 
match those of the bright lines in the spectrum obtained 
by artificial means ” (pp. 96-97). 

“ In the motion-distortions of lines Lockyer finds 
strong confirmation of his ideas. It not unfrequently 
happens that in the neighbourhood of a spot certain of 
the Jines which we recognise as belonging to the spec¬ 
trum of iron give evidence of violent motion, while close 
to them other lines, equally characteristic of the labora¬ 
tory spectrum of iron, show no disturbance at all. If we 
admit that what we call the spectrum of iron is really 
foraged in our experiments by the superposition of two or 
more spectra belonging to its constituents, and that on 
the sun these constituents are for the most part restricted 
to different regions of widely varying pressure, tempera¬ 
ture, and elevation, it becomes easy to see how one set of 
the lines may be affected without the other” (p. 100-101). 

It will be gathered then from these extracts that in 
Prof. Young's opinion, whatever that opinion may be 
worth, and we for out part attach great value to it, the 
new hypothesis does get rid of .1 good many of the 
difficulties of the old one, and surely this is the best 
justification any worker in science can have for sug¬ 
gesting an hypothesis. It is to be noted also that 
several of the various converging lines of evidence, espe¬ 
cially those depending on the changes in spectra, are 
referred to. It is imagined by some that the new hypo¬ 
thesis breaks down if a line apparently coincident in the 
spectra of two substances at small dispersion should turn 
out to be non-coincident when a higher power is em* 
ployed, while the fact is that the assumption that there 
should be such coincident lines, if we can reach a 
particular temperature, is based upon one manner of 
behaviour of compound bodies to the exclusion of 
another, and on such points as these we are as yet in 
profound darkness. 

The chapter on the sun's light and heat, and the 
appendix on Prof. Langley’s recent work will well repay 
perusal. 


THUDICUM'S ANNALS OF CHEMICAL 
MEDICINE 

Annals 0/ Chemical Medicine. Vols. I. and II. By J, 
L. W. Thudicum, M.D. (London : Longmans, Green 
and Co., 1879.) 

HOSE who open this work expecting to find it 
adequately fulfilling the promise of its title will be 
disappointed. Had they read tbe initial preface they 
would have been prepared for this, for it indicates very 
clearly the intention of the promised series, of which the 
first two volumes are now published. 

Dr. Thudicum is well known as the author of numerous 
researches in Animal Chemistry, which are chiefly re¬ 
markable for the large number of new bodies described 
in them, and the somewhat fantastic names he has 
assigned to these bodies. Somehow or other the results 
of,these researches have not met with that general 
acceptance which their author desires; indeed they have 
in many cases been either to a great extent passed over 
or else their value called into question by those who 
have repeated his experiments or worked at tbe same 
parts of the subject. This is clearly recognised by tbe 
author in the preface to the first volume, and has accord¬ 
ingly led him, on the assumption that one cause, among 
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others, of this neglect is the scattered nature of his pub' 
lications, to commence republishing his researches in a 
“consolidated” form with the addition of new work. 
Whether this will in future prevent the neglect under 
which the author feds he has laboured remains to be 
seen; that he himself so far is satisfied with the results 
following the appearance of the first volume is evident 
from the preface to the second; 

The only original matter in these volumes other than 
that of the author consists of one short note by the 
author’s son, 90 that there has apparently bead no 
response to the invitation to contribute to these “Annals” 
which was issued with the first volume. 

The larger part of each votume is made up of a series 
of summaries of work which has been done in various 
branches of Physiological Chemistry; these contain a 
good deal of information of a fragmentary kind, but can 
scarcely be regarded as adequately presenting to the reader 
the present state of opinion on the subjects of which they 
treat. This is especially the case in the summaries con¬ 
tained in the second volume. “ Visual-purple ’’ receives 
very rough treatment in Article III.; the account of re¬ 
searches on the source of urea in the body is anything 
but complete, and the same may be said of Article 
XVIII., on fibrin and its precursors. It is, however, only 
fair to say that many of the summaries are much less open 
to objection. 

The preface to the first volume contains a charge of 
malevolent and ignorant opposition to the author’s work, 
which reaches its full development in his concluding 
remarks to Article XIX., on the existence of Frotagon; 
in these he accuses those whose work is opposed to his 
own, not only of incompetence, but of what is best known 
as “cooking” ; he speaks of them as obtaining “extracts 
of uniform composition ” “by the aid of processes nearly 
akin to trimming.” The reference is obvious. Similarly 
in the second volume, Article XVI., “Modern Text-Books 
as Impediments to the Progress of Animal Chemistry,” 
consists of a review of Prof. Gamgee’s “Text-Book of 
Physiological Chemistry,” in which this work is charac- 
■ tensed as “humiliating to scientific literature.” Com¬ 
ment on this article may safely be left to the individual 
judgment of those who take the trouble to read it. It 
may, however, not be out of place to suggest here that a 
continuance of this tone in future volumes towards those 
whose work is at variance with the author's, will un¬ 
doubtedly do much to alienate from him any sympathy 
with the “Annals” which physiologists might otherwise 
bave been inclined to extend to them. 


OUR BOOK SHELF 

Kvfrn. Retse von Tripolis nach der Oase Kufra. By 
Gerhard Rohlfs. With Eleven Drawings and Three 
Maps. (Leipzig: F. A. Brockhaus, 1881.) 

This new volume of travels by Dr. Gerhard Rohlfe is a 
valuable contribution to a knowledge of the southern 
parts of the Vilayet of Tripolis and of the Lybian Desert. 
In December 1878, Herr Rohlfs, accompanied by Dr. 
Sleeker, started from Tripoli, and soon reached the 
interesting oasis of Djofra, or Sokna-already known from 
the travels of many Europeans. Thence ne proceeded 
east-south-east to Aujila, crossing the formerly quite un¬ 
known tracts of the sandy and stony deserts situated at 


the north-eastern foot of the Black Mountains. He 
reached the green and pretty oasis of Sella, which is one 
of the richest of the Eastern Sahara, and has no less 
than 100,000 palm-trees, and large flocks of camels. 
Going further east to Abu-Naim, Herr Rohlfs did not 
follow the usual route, but, avoiding encounters with 
robbers, he made a great bend towards the south, having 
thus the opportunity of visiting the hilly tracts of the 
spurs of the Harauj-assod Mountains, watered during the 
rainy season by numerous Wadi. On March 24, 1879, 
he reached the small but wealthy Abu-Naim, whose 
numerous fossils, as well as foramimfera scattered in its 
sands, will probably attract the attention of future ex¬ 
plorers, Herr Rohlfs' collection having been plundered 
by robbers. A few days later he was in Aujila, which he 
already had visited in 1869. But his further advance 
being checked by the fanaticism of the inhabitants, he 
was compelled to send Dr. Steckdr, and one month later 
to go himself to Bengasi, on the Mediterranean coast, to 
obtain there some protection for his journey to Kufra. 
It was only in July that he was enabled to return to 
Aujila, and to start for Kufra, 350 kilometres distant 
due south of Aujila. The oasis, situated between a6° and 
24 0 N. iat., and 21 0 to 24“ E. long., is elevated 250 to 400 
metres above the sea-level, and is far larger than it was 
expected, as it covers 17,818 square kilometres. It must 
have been once a great salt lake, and even now it is 
covered with brackish marshes, and has a small lake; 
but sweet water is found everywhere in this oasis at a 
small depth, and throughout its length and breadth it is 
covered with vegetatioa From Kufra Herr Rohlfs re¬ 
turned to Bengasi, after his caravan had been plundered 
by the inhabitants. 

The work contains interesting observations on the 
sinking of the North African coast, and gives a good 
description of the physico-geographical conditions of 
the Eastern Sahara. There are illustrations and a map 
of the region visited, and more detailed maps of Djofra 
and Kufra. In the second part of the book we find a 
list of new routes in Tripolitania; a list of tempera¬ 
tures of wells, observed by Dr. Sleeker; a paper on 
altitudes and on meteorological observations by Dr. 
Hann; papers on the Amphibia and Arthropoda col¬ 
lected by the Expedition, by Dr. Ranch; and an 
elaborate paper, by Dr. Ascherson, on the plants col¬ 
lected during the last seventy years in Central Africa— 
the catalogue of Dr. Ascherson mentions 437 plants from 
Tripolitania, 200 from Fezzan, 48 from the Aujila Oases, 
and 493 from Cyrenaica. 

Tables of Qualitative Analysis. By H. G. Madan. 

(Clarendon Press, Oxford, 1881.) 

It is surely high time that students of chemistry were 
taught qualitative analysis by some other method than by 
following a very complicated table of analysis. That very 
important stage of chemical learning, qualitative analysts, 
would be much more thoroughly mastered if the student 
were weU exercised in the reactions of the elementary 
substances, and then led to construct methods of separa¬ 
tion himself. He would by this means become indepen¬ 
dent of tables and books in the laboratory. Students 
who are accustomed to work with, or follow,a table, often 
lose much time in finding where they are working on the 
table- and get on the “ lot side " of the group when they 
should be on the other. The tables before us would 
doubtless be useful to an advanced student, but appear 
certainly very complicated to be put Into the hands of a 
beginner. No notice is taken of the so-called rate ali¬ 
ments, but a good table of solubilities is supplied-* part 
of an analysis book that students might benefit by con¬ 
sulting a little oftener than is usually the ease. Although 
produced in the usual good style of the Clarendon Press, 
a somewhat smaller Sam would perhaps be more out* 
venfout far use ns the laboratory be nc h e s. 
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LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions expressed 
ip his correspondents . Neither tan He undertake to return, 
or to correspond with the writers of, rejected manuscripts. 
No notice is taken of anonymous communications, 

[The Editor urgently requests correspondents to keep their letters 
as short as possible . The pressure on his space is so great 
that it is impossible otherwise to ensure the appearance even 
of communications containing interesHnr and ncvtl facts .] 

Tidal Evolution and Geology 
IT appears to me that the difference of opinion between Air. 
George Darwin and his interpreter, Dr. Ball, is very small. Dr, 
Ball is careful to confine his large tides to the Eozoic rocks, and 
has not asserted their efficacy in Carboniferous times. 

The Lnurcntian rocks form nearly 19 per cent, of the total 
known thickness of strata of all ages, and occur at the bottom of 
all; but we must ascend through nearly 66 per cent, of the total 
thickness before we Teach the lowest bed of the Carboniferous 
period; and it is plain that Mr. Darwin's large tides may have 
existed (as Dr. Ball suggests) in the Koioic period, and have 
become much smaller before the Carboniferous period began. 

The real importance, in my opinion, of a large tide considered 
as a geological agent, depends upon Us rise and fall, and not 
upon its ebb and flow. The waves of the sea, agitated by the 
wind, make the ocean surface a vast planing-machine, acting 
upon the coast-lines ; and a great range of tide applies this 
planing-engine either twice or four times a day to every part of 
the coast laid bare by the rise and fall of tide. The effects 
must have been very serious when tlw day was six or eight hours 

lon -L claim for priority made on behalf of Kant, by the meta 
physicians, must be set wide, ns Kant’s statement was not based 
on sound dynamical principles. SAMUEL HAUGHTON 

Trinity College, Dublin, January 17 


I WAS much interested in reading Prof. Ball’s lecture in 
Nature, vol. xxv. p. 79, but failed to understand the follow- 
ing passage on p. 81:—“ The reaction of the earth tends to 
increase that distance, and to force the moon to revolve in an 
orbit which is continually getting larger and larger." In what 
sense does the reaction of the earth tend to “drive away” the 
moon T Will the Royal A-tronomer of Ireland, or some other 
friend of science, be so kind as to add a few words of 
explanation? J. R. B. 

The Remarkable White Spot on Jnpiter 
Ea|ILT in the present month this singular object became 
obscured, so that on January 1 I could scarcely distinguish it at 
aB, and on the 3rd, 5th, ana 6th it was noted as extremely faint. 
The origin of the spot’s disappearance was obvious. A dark mass 
on the north border of the great south belt (and therefore in the 
same latitude as the white spot) appeared on December 14 ; It 
followed the white spot th. 4m., according to observations by 
Mr. A. S, Williams at Brighton, The dark spot moved with 
more rapidity than the Utter, and soon overtook it, so that as 
the former swept over it, its disappearance was complete. On 
January 6 the white spot was seen struggling through the south¬ 
east limits of the dark patch. On January 7 it had further freed 
itself, and I saw it much plainer, though It still continued some¬ 
what faint On January 9 It was bright, and evidently on the 
point of regaining its normal brilliancy. The dark patch re¬ 
ferred to is obviously of the same character as the train of black 
spots visible on one of the northern belts last winter; they move 
with even greater velocity than the white spot, and are somewhat 
evanescent as ragardsduration. They appear to’be excrescences 
from the surface of Jupiter, and as they near the outer enve¬ 
lopes, are dispersed into longitudinal bands; In fact, H is these 
dark spots which sustain the decided tone of the belts, for the 
Jailer show a disposition to become fainter, until reinforced by 
the commiogling of these dark eruptions. 

As to the prill loot white spot* It Is an object of notable per- : 
tnanency 3 and though it failed to come generally under notice 
Jtotil .October, 1S80. it had probably been a conspicuous mark* 
% W Jupiter dunag the few preceding years. Certainly in 
twit was very bright, and several times observed by Dr, F. 
Tiny at Lonvam, and Mr. J, GtedhiH of Mr. CrossieyS obser¬ 


vatory, Halifax. I computed back the dates of its conjunctions 
with the red spot, and found the following nights in 1879-80 
when it might have been well observed 

1879, September 1 I i87g, November 29 

„ October 16 | 1880, January 13 

The date of November 29 is amply confirmed both by Dr. Terby 
and Mr, Gledhill as follows :— 

1879, November 27, $h. 40m., a brilliant white spot (“ Tache 
briliknte et blanche ”) slightly east of the f . end of the red spot, 
—Terby. 

1879, November 29, 6h. 30m., a bright gap into north border 
of the great south belt. Jt is situated about a quarter the dis¬ 
tance from the middle to the p. end of red spot.—Gledhill. 

In two days the white spot traverses an extent of longitude 
equivalent to half the leugth of the red spot, 50 that the above 
observations are quite consistent, and there can be no-doubt that 
they relate to the curious object at present visible. Mr. Gled* 
hill’s drawing of November 29 shows the spot to be some 
twelve hours past conjunction with the red, so that the pheno* 
menon probably occurred on the morning of November 29,. 
which is not far from the computed time. The ensuing conjunc¬ 
tion on January 13, 1880, is confirmed by Dr. Terby. On 
Jauuary 11, fih. iGs., he saw a brilliant white spot occupying 
the same longitude as the f end of the red, which Ls exactly the 
computed place, and there can be little doubt (lint these white 
spots arc identical with each other and with the white spot of 
to-day. 

Mr. Gledhill’b drawings supply other interesting facts. Thus 
at 6h. 45m. lxith on November 13 and December 8, 1879, there 
was a brilliant white spot or gap (in the north side of the great 
southern belt) about £h. past the central meridian. These ob¬ 
servations again conform to the positions of the present spot, 
which in the interval between the two dates mentioned had per¬ 
formed sixty-one rotations. It is curious that at periods of 
twenty-five days (equal Novemlicr 13 - December 8 as above) 
the transit* of the white spot recur at very nearly similar times. 
Mr. Glcdhill's observed conjunction of November 29, 1879, 
compared with my own similar observations on December 24 
last year proves that the while spot had completed seventeen 
revolutions of Jupiter in the 756 days! 

If possible it is important to trace still further back the 
apparitions of the white spot. The special brilliancy of this 
object and its unique position indenting the north side of the 
southern belt, could hardly escape notice unless indeed the spot 
was temporarily obscurer!, as it sometimes is, when the dark 
patches sweep over it. This brilliant spot should have been 
nearly in the same longitude as the red spot on the following 
dates in the lost half of 1878 

July 29 I October 26 

September II J December 10 

Can observers furnish any additional links in the previons 
history, of this wonderful object? W. F. Denning 

Ashley down Bristol, January 10 

Fossil Insects of the Dakota Group 
Thkrs are till now, as tor as I know, no fossil insects out of 
the Dakota group published. Among a large number of fossils 
belonging to this group, and oollected by Mr. Chas. H. Stern¬ 
berg, some of the leaves show insect galls and mines, the lattar 
mostly of a decided Tiaeid and Tortrlcid character. Perhaps a 
list of those plants may be of Interest. The determination of 
the plants is by Mr, L. Lesquereux 1 :— Aspidiophyllum trite- 
batum, 6 specimens ; Sassafras erstareum , 1 ; AraJiopsis gsosse- 
dentata, 4; A. cretaceum, 3; A. mirabtle, 4; A, acutiloba, 1; 
A, Haskenanum , I; Ficus primordialis, 1. Mr. Sternberg in¬ 
forms me that this is only a partial list of his fossil plants, 
which were all collected in Central Kansas, Among the plants 
figured in the Cretaceous flora by Mr. L. Lesquereux (Hayden's 
“Survey," vol, vi.), I find on the following plants insectfmines 
—11. .__u xw 


B, Meek^Oi 

p, xliv,) says; 11 The evidence respecting the exact part of the 
European Cretaceous series to which the Dakota group belongs 

1 I an infenuad by Mr. Lwquawux that a latfea number of Magnolia 
lt*v«*irom ihe Tertiary ef Alaska show xnottint trails not largtr than a 
thread running all ovn tha tear**, apparently undar tha epUhaBum, 


s Invertebrata" In Hayden's Rep., vol ix, 
evidence respecting the exact part of the 
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is not entirely satisfactory. . . . The modem affinities of the 
numerous leaves of the higher types of dicotyledonous trees 
found in it| present a strong objection to the adoption of the 
conclusion that it may belong to a lower horizon than the Upper 
Greensand of British geologists; while its position directly 
below beds almost beyond doubt representing the Lower or 
Gray Chalk, precludes its reference to any higher stratlgraphical 
position. Consequently, we have long regarded it os most 
probably representing in part, if not the whole, the Upper 
Greensand. ..." As the fossils above mentioned belong to 
the Museum of Comparative Zoology, I hope to be able to give 
more detailed information upon these galls and mines. 

Cambridge, Mass., January 3 H. A. IIagen 


On Combining Colour-Disks 
The paper of Lord Rayleigh in Nature (vol. xxv. p. 64) 
describing experiments on colour, gives near the close a method 
of observing the image of colour-disks seen through an inverting 
prism in rapid rotation, while the disks were at rest. This recalls 
to mind a method somewhat similar that I have tried, that will 
sometimes be found convenient as well as simple : Here the 
image of the stationary disks is formed in a plane mirror slightly 
inclined to the axis around which it rotates; by properly pro¬ 
portioning the angle of inclination, the distances from the 
mirror to the eye and disks, and the sizes of the mirror and disk, 
it is obvious that a good combination of the colours may be 
effected, while the adjustment of colours is easily effected with¬ 
out stopping the rotation. If, os with my instrument, the clock¬ 
work is not heavy enough to give easily the desired speed when 
the disks are mounted on it, a much higher speed can be ob¬ 
tained with the light mirror: indeed, the niirrur might be 
attached to the end of a wire resting on two supports, and 
rotated by unwinding a string, and thus colour combinations 
could be Bimply effected, and with cheap apparatus. Of course 
here, as with the inverting prism, the line of vision is inconve¬ 
niently limited ; but with both methods the uncertainty arising 
from unequal illumination of different parts of the disk may be 
detected by giving to the disk a slow rotation on its own plane. 

Chari.es K. Wead 

University of Michigan, Ann Arbor, U.S.A., 

December 31, 1881 


Sound-Producing Ants 

With reference to the question whether ants produce sounds 
which are of such a pitch as to be inaudible to the human car, 
I should like to make a suggestion which occurs to me, but 
which I have no means of carrying out practically. It is a well- 
known acoustical fact that two notes of high pitch sounding 
together produce a third whose vibrational number is the differ¬ 
ence of the vibrational numbers of the two primary notes. If 
now we suppose a vibration at the rate of (say) 60,000 per 
second, another at the rate of 38,000 per second would give a 
difference note of 32,000 per second, which would be well 
within the range of audibility. If then we send up a note 
beyond the extreme limit of audibility, we shall be able to detect 
the presence of vibrations which exceed that of the note sent up 
by the highest number of vibrations of audible sound. It would 
be Interesting to know if this has been attempted, and if the 
microphone can be applied to assist in the investigations. 

Hirwain, Aberdare, January 10 D. M. Lewis 


Nepotism? 

Please, Mr. Editor, is a pet baboon (Nature, vol, xxv, p. 
317) more interesting than either a pet sparrow or « pet canary 
bird ? Don't give rise to the suspicion that there is any nepotism 
in the affair I John H. van Lennev 

Zcist, January 10 

Indian Fossils.— Mr. J. W. Oliver informs us that at the 
Birmin gh am and Midland Institute there is a small collection of 
Siwalik fossils which, he understands, were sent some years ago 
from the British Museum. Prof. Prestwich writes that there is 
a very large^and fine collection in the Oxford University 
Museum, presented by Dr. Falconer And Sir Proby Cantling. 
Prof. Prestwich will be happy to give Mr. Lydekker every 
facility for the examination of the specimen*. 


COMPRESSED AIR UPON TRAMWA YS 
T7EW persons unconnected with the practical working 
* of the companies are aware of the great amount or 
time, labour, and money which have been devoted to die 
substitution of mechanical for horse-power upon tram* 
ways both in this country and abroad. The principal 
incentive to this exertion has been the large margin of 
saving which has presented itself in the light of a pre¬ 
mium to inventors and capitalists. Motives of humanity 
towards the horses have also had considerable influence, 
especially with Parliament, and have contributed in no 
small degree to the legislative sanctions which have been 
obtained not only by particular companies, but by the 
tramway interest in general. In no case however that 
the writer is aware of, have the tramway companies 
themselves made any material contributions towards the 
solution of the problems involved. When the story of the 
subject comes to be written it will be found full of 
arguments in favour of the principle that the monopoly 
granted to inventors by the patent laws is nothing more 
than a clumsy method of spurring them to exertion, and 
of providing a remuneration for success which never 
covers the aggregate losses of failure by which the whole 
community have been indirectly benefited. 

The fact of the horse-tramway companies having re¬ 
fused to assist inventors with money is fully accounted 
for and rendered excusable not only because they have 
no funds placed at their disposal by their articles of 
association for such a purpose, but also because the 
investment would have been far too speculative to have 
been sanctioned by the shareholders. Where the com¬ 
panies appear to the writer to have been at fault is that 
while the margin of saving as between a successful inven¬ 
tion and horse-traction is admitted to be enormous, be¬ 
cause the invention could hardly be said to be successful 
unless the margin was a large one, they have never 
admitted either individually or collectively that some sub¬ 
stantial share of the saving should be the reward of the 
successful inventor. The writer has no hesitation in saying 
that if the leading companieshad put the issue clearly before 
the inventive capacity of the engineering profession in the 
shape of an offer of say 30 per cent, of the actual saving 
in the shape of royalty to the inventor that the problem 
would have been solved at least six years ago. The far- 
stretching results of such a revolution, even within the 
comparatively confined area of the tramway interest, would 
be incalculable. N ot to speak of the emancipation of the 
horses, the employment of capital in channels so con¬ 
sistent with the spirit of the age and the genius of the 
country as the manufacture of machinery would have 
economic results affecting the welfare of whole classes of 
the community, and the impetus given to the intramural 
locomotion of our large cities would go far to overcome 
the pressure of difficulties affecting the housing of the 
poor, which contribute more to the unrest of the people 
and the propagation of socialistic Ideas than the wealthier 
classes are aware of. The policy of the tramway com¬ 
panies, however, appears to nave assumed the character 
of a fixed determination to give nothing in return for the 
advantages which would accrue to them from the adoption 
of a successful mechanical substitute for horses. So long 
as they maintain this attitude the problem is likely to 
remain unsolved. Licensees of inventors have followed 
their example, and at least one case is known to (be 
writer in which a gross breach of agreement has debarred 
the adoption of ah invention which is notoriously effi¬ 
cient. Time no doubt will expose the guilty parties, and 
their names, instead of being honourably associated with 
the advance and improvement of mechanical science, 
will be handed down to posterity with the contempt which 
they deserve. 

A description and Dtasiration have already been given 
in these pages of a system of tramway traction by mean* 
of electricity, and this is no doubt safe in the hands.of 
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the distinguished specialists who have taken it up. In 
the paper which the writer read recently before the Insti¬ 
tute of Mechanical Engineers at Manchester, and which 
has already been reproduced in the engineering journals 
(see Engineering, vol. xxxii., No. 829), a sufficient explana¬ 
tion of his views was given upon the merits of the use of 
steam locomotives upon tramways compared with com¬ 
pressed air. The objections to steam were based principally 
upon its failure to comply with the necessary conditions 
of street traction in the matter of freedom from smell and 
dirt, and also on account of the excessive cost incurred by 
the maintenance of small high-pressure boilers and ma¬ 
chinery. No such objections can be urged against the use 
of compressed air, as compared with electricity, because in 
both cases there is nothing to give trouble or annoyance 
from the residual products. In the one case the air escapes 
in its original purity to the atmosphere from whence it 
was derived, and in the other a still more subtle trans¬ 
ference of force occurs, in which the conversion of one 
form of energy into another is all that takes place in 
order to effect the object aimed at. The overhead wire, 
in the Siemens system, which is the stage at which the 
invention at present stands, is a disadvantage as com¬ 
pared with a self-moving car in which no such obstruction 
is necessary to its working. Overlooking this objection 
to the rival system which may possibly be overcome by 
the use of accumulation of electric force in the vehicle 
itself, the point upon which the success of both must 
ultimately turn is that of their comparative economy. At 
present there are no figures to hand that can satisfac¬ 
torily decide the question. In both cases a stationary 
engine is a necessary adjunct in order to supply a source 
of energy, and the future of both hinges (1) upon the 
comparative cost of the plant, and (2) upon the percent¬ 
age of useful work which can be obtained from the use 
of compressed air and electricity respectively. These 
questions can only be answered by the trial of both upon 
a commercial scale, but it may safely be said in the 
meantime that there is nothing to lead to the conclusion 
that compressed air will appear to a disadvantage either 
as regards the necessary outlay in machinery or in the 
percentage of useful work to be obtained from it as 
compared with electricity. 

The conditions which effect the useful effort exerted 
by a steam-engine through the intervening medium of a 
permanent elastic fluid such as air, employed as the 
ultimate vehicle of the original force upon a piece of 
mechanism, are first the loss from friction of the com¬ 
pressing apparatus ; second, the loss represented by the 
difference between the temperature of the air as freshly com. 
pressed without radiation, and the temperature of the air 
as used in the second engine. These may be spoken of as 
the primary losses of energy. The secondary losses are : 
first, the friction of the secondary engine j and secondly, 
thelosses arising from its inability to utilise the whole of 
the force contained in the air as compressed and cooled. 
Now the theoretical losses arising from these various 
causes are all easily determined, with the exception of that 
arisingfrom the defects of the secondary engine, and this, 
which amounts to more than all the rest put together, not 
only varies in each separate case, but may be fairly 
looked upon as being capable of indefinite reduction by 
discoveries and improvements in the apparatus itself. 

With regard to the fixed losses; the one which occurs 
from the loss of heat due to ctmpression and subsequent 
cooling is one that can be restored under circumstances of. 
peculiar economy, as there is perhaps no condition in the 
whole range of physics which lends itself so readily to the 
economical conversion of heat into work as raising the 
temperature of an elastic fluid under compression and 
{Baking use of it at a corresponding pressure. It must 
pe remembered, however, that what we are dealing with 
m practice is not so much the saving of every heat unit of 
the original supply for the purpose of producing a 


theoretical result and a beautiful experiment, as bringing 
the gross expense of the fuel used in the original steam- 
boiler to a point that leaves a sufficient margin as com¬ 
pared with horse traction, and in such a manner as not to 
interfere with the convenience of passengers. The writer has 
already in actual practice brought this gross sum per mile 
for fuel to \d. when coal is used costing iox. a ton, a com¬ 
mon enough price in districts where tramways are in use. 
Now in attempting to reduce the cost of fuel to a smaller 
fraction of a penny than \d. per mile run, it occurred to 
him that the effort should be made first in the direction in 
which the greatest loss occurred. This is certainly to be 
found in the defects of the secondary engine if an ordinary 
reciprocating steam-engine is employed, and an explana¬ 
tion of the writer's work in adapting it to the use of com¬ 
pressed air will be found in the paper already referred to. 
The result of his experience has gonfe to show that it is 
hopeless to obtain an economical result from reciprocating 
engines as at present arranged for the use of steam, with¬ 
out some special appliances such as he has adopted for 
making use of the ever-varying rates of expansion neces¬ 
sary in the case of a self-moving car. By reason of the 
additional apparatus required for re-heating the air result¬ 
ing in grave inconvenience, and effecting an economy of 
perhaps not more than one-fifteenth of a penny per mile 
in fuel, he has not as yet included a heating appliance 
in the arrangements, and strong arguments would require 
to be brought to bear upon him before he determined 
upon doing so. The importance of introducing a heating 
apparatus would turn more upon what might by gained by 
adding to the capacity of a self-moving air-car with the 
view of making it capable of overtaking a particular journey 
for which the cold air was insufficient, than upon a mere 
question of economy, but even in this case he believes it 
would be more convenient and economical to add to the 
quantity and pressure of the air in the receivers than to 
make use of a separate heating appliance to obtain the same 
result. 

Compressed air as a locomotive power is represented 
by three different systems, known respectively by the 
names of their inventors. All of them are more or less 
protected by patents, and taking the dates of the patent 
specifications as the standard of priority, the writer's 
stands first upon the list. The other two are known as 
Mtfkarski's and Beaumont's. The writer is the only one 
of the three who has made public in this country, other¬ 
wise than by patent specifications, the scientific' work 
which he has overtaken, and the exact principles upon 
which his engines have been constructed. Before Col. 
Beaumont took out a patent at all he had driven in the 
writer's car and examined it, but as he has departed from his 
original specification the writer has had no means of com¬ 
paring the efficiency of the engines, as recently constructed, 
with his own. On the occasion of his reading the paper 
at Manchester already referred to, a letter from Col 
Beaumont was read by M. Bergeron, in which it was 
stated that the engine now running at Stratford used 10 
cubic feet of air per mile at 1000 lbs. pressure per square 
inch, or 666 cubic feet at atmospheric pressure. This 
efficiency is more than 50 per cent, less than the writer's 
car, without allowing for the loss of power arising from 
the use of a heating apparatus, and the higher initial 
pressure of 66 as compared with 26 atmospheres to begin 
with. If this statement is correct the writer's views with 
regard to a moderate pressure and avoiding the use of a 
heating apparatus, except when absolutely necessary, are 
fully confirmed. 

A heating apparatus, and reducing the initial pressure 
of the air by means of wbat is known as a reducing valve, 
an essential elements of the Mdkarski system, but the 
engine would require to be considerably modified before 
it could comply with the requirements of the Board of 
Trade in this country. 

The experiments which are now being made by the 
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Beaumont Compressed Air Engine Company at Stratford 
with a separate engine, hauling an ordinary passenger car 
behind it are likely to bring the question prominently 
before the notice of tramway companies, and the hopeful 
remarks made before the last meeting of the British Asso¬ 
ciation by Sir Frederick Bramwell, with regard to the use of 
compressed air, must have contributed towards the same 
result. The experience of the writer, who has been longer 
at work on the subject than either of the representatives 
of the systems referred to is, however, so much opposed 
to their proposals, that he does not feel himself to be an 
altogether unbiased critic of their proceedings. It is sin¬ 
cerely to be hoped, for the sake of suffering horseflesh, 
and in order to promote the expansion of intramural 
locomotion throughout the country, that a fair trial may 
soon be given to the rival systems, including electricity. 
This, however, is but a remote contingency if tramway 
companies continue to adhere to the principle, or rather 
no principle, that they have to get everything, and the 
men who add to their dividends nothing, for their pains. 
The writer’s car, which can be seen at work by any one 
interested, is entirely self-contained, and offers absolutely 
ne obstructions to the convenience of passengers, and it 
carries forty of them a distance of more then seven miles 
with a low and safe pressure of air in the receivers, and 
without replenishing the supply. The distance it would 
travel with the pressure used in Col. Beaumont’s engine is 
over twenty miles with one charge of air. The weight 
complete, including the fittings for passengers, is less than 
that of any compressed air tramway engine which the 
writer knows of, hauling a tramway car behind it. 

W. I). Scott Moncrieff 


SEA FROTH 

I HAVE just read with interest Dr. Gladstone's article 
in Nature (vol. xxv. p. 33) on “Sea Froth." I 
venture to inclose, as an illustration of his nephew’s 
observations, portion of a description of such froth as wit¬ 
nessed by myself during a Mauritius hurricane, extracted 
from a book I am now publishing. It will be noticed how 
that close observer of nature, Bemardin de St. Pierre, 
depicted the same a century since in the same locality. 

“ This remnant of wreck had been washed bodily out of 
the deep water to within the outer barrier of reef on to a 
ledge, and was wholly out of the water, which position 
thus saved it from entire destruction, as only a portion of 
the enormous waves, which broke along the entire reef for 
miles, actually struck the remaining moiety, for the vessel 
had broken in two, and the stern-half bad entirely been 
destroyed by the prodigious force of the breakers, the 
sound of which oceanic passion rose high above the din 
of the nearer dashing waves. Without the reef, sea and 
Ay, ocean and air, were commingled, indistinguishable, 
4 a complete annihilation of the limit between sea and air.’ 
Within the reef, the shallower sea presented a most 
wonderful sight, such as few can describe; it was what 
Bemardin de St. Pierre, nearly a century since, termed 1 
‘ line vaste nappe dtonnes blanches creusis de vogues 
noires et prof0tides' ; and what Victor Hugo, in his 
* Travailleurs de la Mer,’ has aptly described in European 
waters as 4 d’eau de seevon ' 8 a sea of soapsuds and lather, 
the lather flying in snowy flakes like thistle-down. 

1 The description gtrenby Bemardin de St. Pierre of tho view from the k*- 
fhore oo the ooith-eaet aide of Mauritius is to true, and so evidently sketched 
from nature, that it will ever bear repetition. “ Cheque lame qui venait 
ee briser rar t& cdte I’aranctlt en mtirissant jusqn’au fond des arises, et y 
Jetaitdeefalsuhpinsdeewquentepled*dan* lesurrea; puisvenant h se 
retirer, ells ddcouvrait une grande portie du lit du rivage, dun elle roubit 
des caiHoux avec uu bruit rauque at afrteux. La mer, seulevde par le vent 
■rntatauilt t cheque instant, et tout le canal eompris entre cette lie et I'll* 
Ambre a'dtmt ou’une taste nappe d dcumes bleaches enusdes de regUH 
noires ct-profonder Ceedcuaee s*nmntsaknt dui le fond dee soma, h plus 
de six pieds de hauteur, at le tent qui ea bnlayaft la lurfcce let portait par- 
tatts I cecarpement du rivage b pins d'une eUmMieue dans lea terns. A 
burs goceas blaacset innombraUes qui dtaiuit cbiwsds hefimmtalemeut jusqu 
'aupied desmontaenes, oneflt dit d’uue neige qui soitait de la mer.“— 
" Pwl at Virginia1870, Hacbette). 

* •****d® Yue vtah blanche; die tteoes deau de satOS cm- 

pliaaaient Thorium.” 


“[Both the above authors, incomparable in their 
respective lines, have, it will be observed, used somewhat 
similar imagery, which is sufficient proof of its fidelity to 
realistic facts. I have only seen one painter’s drawing 
which has at all even faintly attempted to copy these 
soapsuds of the sea, 4 L'inorme icume ichevelait touies 
les rockesl and that only on a small scale, viz. Mr. Frank 
Miles’ study of a curling wave before it breaks on 4 An 
Ocean Coast: Llangravieg, Cardiganshire’ (No. 342), in 
Gallery No. IV. of last year’s Academy. 1 The rendering 
of the blotches of foam,* which curdle on the hollow 
curved side and translucent crest of the breaking wave, 
are praiseworthy in their transcription, although their 
perspective has been blamed by some critics. ‘ Licume 
ressemblait A la salive d'un Uviathan .* Mr. Miles ought 
to have given to his drawing the lines from Keats, quoted 
by Ruskin as the perfect expression of the peculiar action 
with which foam rolls down a long wave: 

“* Down whose green back the short-lived foam, all hoar, 
Bursts gradual with a wayward indolence.’ 

I cannot forbear giving Ruskin’s imagery, as bearing out 
the above similes" The water from its prolonged agita¬ 
tion is beaten not into mere creaming foam, but into 
masses of accumulated yeast, which hang in ropes and 
wreaths from wave to wave, and where one curls over' to 
break, form a festoon like a drapery from its edge ; these 
are taken up by the wind, not in dissipating dust, but 
boldly in writhing, hanging, coiling masses, which make 
the air white and thick as with snow, only the flakes are 
a foot or two long each : the surges themselves are full 
of foam in their very bodies, underneath, making them 
white all through, as the water is under a great cataract; 
and their masses, being thus half water and half air, are 
tom to pieces by the wind whenever they rise, and carried 
away in roaring smoke, which chokes and strangles like 
actual water.’ See ‘Of Truth of Water’ (‘Modern 
Paiaters,’ vol. i. part 2, sec. v. Chap. III. p. 375." 

S. P. OLIVER 


ON THE HEIGHTS OF THE RIVERS NILE 
AND THAMES 

C OLONEL DONNELLY has put into my hands in- 
formation from which the following results have 
been obtained 

The information regarding the Nile has been derived 
from General Stone (Pacha), who has forwarded to the 
Science and Art Department a graphical representation 
exhibiting the height of the River Nile above the zero of 
the Cairo Nilometer for every five days, or six for each 
month from the beginning of 1849 to the end of 1878. 

The information regarding the Thames has been 
derived from Sir F. W. E. Nicolson,who has forwarded a 
daily record of the levels on the lower sill of Teddington 
Lock when the tidal water has all drained off. This 
record extends from the beginning of i860 to the end of 
1880. 

At present it is impossible to deduce from these records 
the volume of water which passes in unit of time across a 
section of these rivers : nevertheless the results give us a 
good deal of information, for we may be sure that an 
increase in depth denotes an increase in the volume of 
the water earned by the river and a decrease in depth a 
diminution of the same. 

The results deduced I have embodied in a series of 
tables, In Table I. the yearly sum represents the whole 
area above the zero of the Cairo Nilometer of the 
graphical curve for the year in small squares whose base 
represents five days, ana height one decimetre, 

w i n ter, m to m title in ut vsuery or uw v An 90 Otty r 14s, tw nano 

• “Le* iocoot d’tcuaw, vdast d« tout#* putt* mcemUiiiMt fc <U U 

kine." 
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In Table II. we have the dates of maximum height of 
the Nik, reckoned from the beginning of September as 
a eero date and the sums of the numbers for two years 
taken. 

In Table III. the numbers record sums for two years 
of monthly means of the water level at Teddington. 
reckoned in feet and decimals of a foot; that is to say 
each number must be divided by 24 in order to get the 
mean of the two years. 


Table ll.—-Recording the Dates of Maximum Height of the 
River Nile in the manner already described 



64' . 

1859-60 

116 ... 

1869-70 

96 ' 

54 • 

1860-61 

80 ... 

1870-71 

100 

63 . 

1861-62 

84 ... 

1871-72 

79 

60 . 

186263 

89 ... 

1872-73 

22 

68 . 

. 1863-64 

41 ... 

187374 

33 

48 - 

1864-65 

33 - 

* 874-75 

88 

43 • 

1865-66 

57 - 

1875-76 

82 

37 ■ 

1866-67 

38 -. 

1876-77 

3 * 

10 . 

1867-68 

11 

1877-78 

40 

7 t • 

1868-69 

52 




Table 111 .—Recording the Water Level at Teddington in the 
wanner already described 

Year. Height*. Year. Heights. Year. Heights. 

186061 31S77 ... 1867-68 299*58 — 1874-75 292‘91 

1861-62 30652 ... 186869 297-21 ... 1875-76 304-68 

186263 29983 ... 1869-70 292*29 1876-77 200*41 

1863- 64 288*27 — 1 8 7 0 7* 278*77 ... 1877-78 288-81 

1864- 65 294*63 ... 1871 -7* 294*90 ... 1878-79 296*32 

1865- 66 308-67 ... 1872-73 30610 ... 1879-80 300*62 

1866- 67 312-11 ... 1873-74 286-82 

A diagram likewise accompanies this, in which the 
results are graphically represented, curve (1) denoting the 
results of Table 1 ., curve (2) those of Table II., and 
curve (3) those of Table III. In this diagram the dates 
of sunspot maxima arc likewise indicated. From an inspec¬ 
tion of this diagram we may perhaps deduce the following 
conclusions:— 

1. The curve representing the heights of the River 
Nile and that representing the dates of maximum height 
are very like each other, a maximum height corresponding 
generally to a late date of maximum rise. 

2. There is also a considerable likeness between the 
Nile curve and that for the River Thames. 

3. There appears to be a maximum in these curves at 
or somewhat after the date of maximum sun-spots, but 
they have more than one maximum for one sun-spot 
cycle. 

It would be extremely interesting if this comparison 
could be still further extended. Balfour Stewart 




Table l,—Recording the Yearly Heights of the River Nile in (he 
manner already described 

Year. Height. Year. Height Year. . Height 

**49 ■■■ *»59 *7& ... 1869 *»4 


,Z a 
Z 31 

»S3 3434 

■*54 *4*5 

Z Si? 

zz 


SB & 

1861 2368 

186a 2574 

1863 2765 

1864 *475 

1865 mm 
*866 *43* 


Year. . Height 

1869 2284 

1870 2701 

1871 2718 
187a MM 

1873 3142 

1874 2317 
i8m 2463 


enjoyed a prescriptive right to — , 

our readers were ignorant of this feet, the interesting and 
instructive statement which the Chairman of Committee, 
in his capacity as a private member, laid before the House 
during the last Session will have fully enlightened them 
on that point, as indeed it enlightened, and seemingly 
astonished, Honourable Members. During the past ten 
years a new industry has been created. It came into 
existence very quietly, and under the taint of illegitimacy* 
and consequently the world in general knew very litne 
about it. Thanks, however, to the operations of Sanitary 
Boards, Officers of Health, and Food Analysts, it was 
eventually dragged out into the light of day, when, despite 
the circumstance that the greater part of its existence had 
been, spent in out-of-the-way places and without the 
fostering recognition of authority, it stood revealed as an 
astonishingly well-grown and highly prosperous business. 
The industry in the outset was set going to manufacture a 
product from beef-suet to be used in the adulteration of 
butter, and enormous quantities of this product were 
made in this country and in Amerka for this purpose. 
The fraud was, however, so repeatedly exposed, and con¬ 
victions against grocers and others setting this adulterated 
butter were so frequently obtained,, that' the vendors were 
driven to so far take the public into their confidence as to 
declare that the product was “ a butter-substitute," and 
hence arose the euphemism of "butterine,” by which it be- 
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came generally known. N 0w these remarks are in no sense 
derogatory to the value of this product as ah article of 
food. We quite agree with Dr. Playfair that “ butterine " 
may be, ana frequently is, very much better than many 
qualities of butter; but this fact cannot be held to defend 
or extenuate the practice of substituting “ butterine " for 
butter without the knowledge and consent of the pur¬ 
chaser. The common-sense of buyers and sellers has 
practically settled this point. The manufacture of “ but¬ 
terine ” has now reached such extraordinary proportions 
that we are bound to recognise it as a legitimate in¬ 
dustry : the substance is now sold openly for wbat it is 
and on its merits, and it is perfectly obvious that it 
supplies a public demand. A recent report by Mr. Bate¬ 
man to the Board of Trade, on the manufacture of these 
“ butter substitutes" in the United States, throws fresh 
light on the subject, and the statistics which the report 
contains are calculated to afford a very precise idea as to 
the magnitude of the industry. The greater part of the 
substance is made in the States by tne patented method 
of M. Mdgc Mouries. The process is as follows ;—The 
beef suet, on arriving at the factory, is thrown into tanks 
containing tepid water, and after standing a short time it 
is repeatedly washed in cold water, and disintegrated and 
separated from fibre bypassing through a “ meat-hasher" 
worked by steam, after which it is forced through a fine 
sieve. It is then melted by surrounding the tanks with 
water of a temperature of about 120° F.; great care is 
taken not to exceed this point, otherwise the fat would 
begin to decompose and acquire a flavour of tallow. 
After being well stirred, the adipose membrane sub¬ 
sides to the bottom of the tank, and is separated under 
the name of “scrap,” whilst a clear yellow oil is left above, 
together with a film of white oily substance. This is re¬ 
moved by skimming, and the yellow oil is drawn off and 
allowed to solidify. The refined fat, as the substance is 
now termed, is then taken to the press-room, which is 
kept at a temperature of about 90° F., and is packed in 
cotton cloths and placed in galvanised iron plates in a 
press; on being subjected to pressure oil flows away, and 
cakes of pure white stearine remain : these find their way 
to the candle-makers. The oil is known as “ oleo-niar- 
arine”: it is packed in ban-els for sale or export, or is 
irectly made into “butterine” by adding 10 per cent, of 
milk to it, and churning the mixture. The product is 
coloured with annato and rolled with ice to “ set ” it; salt 
s then added, and the “butterine" is ready for packing in 
kegs. The taste of “butterine" is described as being 
similar to that of second-class butter, but it is rather 
more salt; owing to the very s i all quantity of the cha¬ 
racteristic fiits ofnatural butter—the so-called “ butyrin,” 
“caprin," &c., which it contains, it lacks the flavour of 
high-clas9 butter. On the other hand, as these fats are 
specially liable to become rancid, butterine is free from 
tne disgusting smell and taste of the lowest class butters. 

The composition of natural butter and of “butterine" 
may be stated as follows 

Butter. “Butterine." 

Water. 11968 ... 11203 

Solids. 88-032 ... 88797 

lOO'OOO ... icoooo 

] PaJmitin} - 2 3'* 2 4 - 2 4'»93 

Insoluble Fats \ Stearin i 

Arachin > ... 51*422 ... 56*298 

l Myristin ) 

! Butyrin j 

cljSn [ - **«* - 1823 

Caprylin ) 

Casein. ... 0*192 ... o*6ai 

Salt . ,;?« 5*162 ... 5*162 

Colouring Matter .trace ... trace 


It will be seen that in the main “ butterine” is very 
similar in chemical composition to butter, and its value 
as an article of food is probably quite as high. Indeed 
to some people “butterine'* might possibly be more 
wholesome, owing to its comparative freedom from the 
readily decomposable fats which are apt in some cases to 
be specially disagreeable; for cooking purposes it may 
be safely averred that the artificial butter would be gene¬ 
rally preferable, owing to the ready alteration of butyrin 
and its congeners by neat. 

The yield of oleo-margarine is found to be about 35 per 
cent, of the beef caul fat employed, and its present retail 
price may be set down as about one shilling per pound. 
It is very difficult to obtain an accurate return of the pro¬ 
duction of oleo-margarine and butterine ; but it is certain 
that in the Eastern States of America alone the yearly 
manufacture is not less than ten million pounds. Chicago 
and the West, moreover, contribute their share, and Mr. 
Nimmo, the chief of the U.S. Statistical Department, 
states that the export of oleo-margarine for the year 
ending June 30, 1880, was close upon nineteen million 
pounds. Probably this is under-estimated, for it is almost 
certain that considerable quantities of “butterine"passed 
through the Customs under the designation of butter. 

The exports of oleo-margarine from the port of New 
York in 1879 and in the first nine months of 1880 are 
given in the annexed table:— 


Cleared fur 

Year 1879. 

January 1 to 
Sept. 30, 1880— 


Pound*. 

9 month*. 
Pound*. 

Rotterdam ... 

... H.93M74 

11,127,574 

1,367,526 

Antwerp 

*73,537 

1 otulon. 

... i? 8,426 

58.639 

Liverpool 

... 1,091,266 

590.974 

Glasgow 

274.023 

222,438 

1.399.694 

1,215,246 

Other ports .. 


13,880,864 

- 15,759,653 


Of the 15I million pounds which were exported in the 
first nine months of 1880, 12$ millions went to Holland, 
there to be churned into butterine, most of which is sent 
into this country. Statistics show that the import of 
“butterine" into this country from Holland goes on in 
the same ratio as the import of oleo-margarine from the 
States into Holland. The poor British farmer has indeed 
cause to grumble : for not only do the Americans, as he 
says, send him “ acres and acres "of bad weather, and 
upset all his calculations as to his crops, but the 'cute 
Yankee and the persevering Dutchman between them 
give him no chance even with his dairy-produce 1 The 
world in general, however, will not complain of “ but¬ 
terine," provided that its composition does not differ mate¬ 
rially from that shown by Dr. Mott's analysis given above, 
but unfortunately from its very nature and the somewhat 
anomalous position it even yet holds, it is very liable to 
sophistication, and the people who adulterate butter with 
oleo-margarine are liable to get the oleo-margarine adul¬ 
terated to begin with. An ingenious American has 
recently sought to place butter, as he calls it, on a soap¬ 
stone basis, by which is implied that finely-ground soap¬ 
stone added to the fat will, in bis opinion, make a 
marketable commodity 1 We are told, on high authority, 
that if we ask for bread we are not 10 be offered “a 
stone”; neither are we when we ask for butter. T. 


SCIENTIFIC EDUCATION IN LIVERPOOL 

I N the youngest city of the Empire, which on Saturday 
witnessed the inauguration, by Lord Derby, of Its 
new university, already endowed with more than a hundred 
thousand pounds, the public recognition of the practical 
value of scientific education to the community, commenced 
only in i860, when Sir William Brown gave to the town 
the magnificent pile of buildings forming the Free Library 
and Museum, which at once received from the late Lora 


88*032 ... 88*797 
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Derby his fine natural history collection, and the Museum 
of Archatology and Art, formed with so much care and 
cost, by Mr. Mever, of Bebington. 

Previous to Sir William Brown’s princely gift little 
seems to have been done to advance education m Liver¬ 
pool since 1647, when it was entered in the records, 
“Ordered that two dictionaries be provyed for the use 
of this towne and to be chayned.” In 1861 Sir 
William Brown stated that the Free Library and Mu¬ 
seum would not be complete until it had attached to 
it a School of Science, which scheme was supported 
by the then Mayor, Mr. S. R. Graves, and the school 
was opened in October of that year by Lord Granville, 
then Lord President of the Council, supported by the 
Right Hon. W. E. Gladstone and Sir William Fairbairn, 
president of the British Association for that year. The 
school was affiliated with the Museum and Library Com¬ 
mittee of the Corporation, and at present contains no less 
than 801 students, the largest number in any science 
school in the kingdom. Last year it obtained three 
scholarships at the Normal School of Science, South 
Kensington, and four Whitworth scholarships, whilst 81 
per cent, of the students passed the Government Science 
Examinations, winning four Queen's medals and 233 
Queen’s prizes, and a Government Grant of 694/. In 
1865 a period of depression occurred, which ceased in 
1868, when Messrs. 5 . Leigh-Gregson and T. J. Moore, 
the indefatigable honorary fsecretaries, made vigorous 
efforts to improve the attendance, which was most suc¬ 
cessfully effected by doubling the fees, since when the 
marked prosperity has been unbroken, and all that is 
wanted is a central building instead of the present twelve 
centres of instruction. 

A very valuable outcome of this School of Science are 
the free lectures, given at the expense of the Liverpool 
Corporation every winter in the Free Library and Mu¬ 
seum, on subjects connected with the objects and speci¬ 
mens in the building. The programme for the present 
session includes numerous lectures on purely scientific 
subjects; amongst the lecturers are Messrs. Clements 
Markham, Lant Carpenter, De Ranee, Professors R. S. 
Ball and Campbell Brown, 

In addition to the Science School affiliated with the 
Corporation are the Liverpool Science and Art Classes, 
established in 1870, through the energy of Mr. J. Samuel- 
son. There are no less than fifty-one classes held in 
seven centres; the numbers of students in science are 
steadily increasing, and by arrangement with the Liver¬ 
pool School Board their pupil-teachers are allowed to 
attend the science classes, so as to qualify them for scicnce- 
teachers. In some cases laboratories have been erected 
at the Board schools, and the School Board have ap¬ 
pointed a Science Demonstrator with two assistants of 
their own. The boys so taught have recently been ex¬ 
amined by Prof. Forbes, of the Andersonian University, 
Glasgow, who reports very favourably of them. 

Three years ago it was realised that the existing insti¬ 
tutions did not satisfy the requirements of high education 
in Liverpool, and it was determined to found a University 
College, in connection with the Victoria University, and 
in this comparatively short time no less than seven Pro¬ 
fessors' Chairs have been endowed, with ten thousand 
pounds each, several chairs being founded by single 
donors, amongst whom is Lord Derby, 

The Council of the College having no large funds to 
expend in the erection of imposing buildings, have been 
fortunate to receive from the City Council a large build¬ 
ing standing in its own grounds at Brownlow Hill, a 
Kite on the brow of the hill 200 feet above the sea, 
overlooking the public buildings of Liverpool and the 
broad Ch annel of the Mersey; in the city, yet removed 
froth its traffic and tutmoil. The building was origin- 
«ly erected at a cost of 20,000/.; it contains a rectan¬ 
gular centre with two wings; the solidity with which it 


was built has enabled Mr. Waterhouse to throw down 
the compartment walls of the wings, and to convert 
them into two lecture theatres, holding 150 students each, 
while the body of the buildings form council, professors' 
and class rooms, whilst other rooms have been fitted up 
as libraries, natural history, and physical laboratories, ana 
engineering and drawing rooms. There are at present no 
chemical laboratories, but those of the adjacent medical 
school being available they are hardly required. The 
scientific chairs at present filled are those of Physics, 
Biology and Geology, and Chemistry, held by Professors 
Lodge, D.Sc., Herdman, D.Sc., F.L.S., and Campbell 
Brown, F.C.S. respectively. It is to be hoped ere long 
the wide range of knowledge covered by such sciences 
as biology, botany, and geology will be separated into at 
least two chairs, especially as the proximity of the Lanca¬ 
shire and Welsh coalfields render it important that Prac¬ 
tical Geology and Mining should find a place amongst 
the College Chairs. 

At the inaugural ceremony on Saturday Lord Derby 
presided, and showed from the sums that were still 
coming in that there is likely to be no lack of funds. 
Among other things he said: “We live in changing 
times, but democracy appreciates education, and espe¬ 
cially appreciates science, and I think the scientific 
foundation is pretty safe not to be disendowed whatever 
happens. Let me add only this. Over and above its 
special educational work our college will do two things. 
It will be the centre of local patriotism, the means by 
which local public spirit may freely display itself, and it 
will give fresh evidence, if evidence is needed, that com¬ 
merce and culture, so far from being antagonistic, are 
natural allies. They were so in Athens, they were so in 
Alexandria, they were so in the Italian Republics of the 
Middle Ages, and I do not think that a probably busier 
existence and a certainly smokier atmosphere constitute 
any reason why they should not be so here likewise.” 

Prof. Rendall, M. A., in delivering the inaugural address, 
said :—“ The effort inaugurated that day was but one of 
many, each one wearing, indeed, its distinctive features, 
but all alike. What meant the simultaneous stir in Bir¬ 
mingham, in Bristol, in Leeds, in Nottingham, in Shef¬ 
field ? What meant a host of cognate efforts in country 
towns and in the metropolis, too numerous to recapitu¬ 
late ? What meant the sudden expansion in want' of a 
college whose fate and trial it was to wait long and work 
obscurely, sustained rather by belief in its mission than 
by reassurances of success ? It was easy to say that the 
forwardness of founders was out of proportion to the zeal 
of students. As a matter of fact, founders’ muhificence 
has met with quick response, and five times out of sixitis 
lack of funds, not lack of classes, that has hindered pro¬ 
gress or even entailed defeat; and for predicting a like 
conclusion there were ample grounds. For primary edu¬ 
cation in England efficient provision had been made; 
of secondary and higher education the supply was sparse 
and capricious; while academic training remained the 
monopoly of the privileged and the wealthy. Unless the 
middle classes looked to it they would shortly find their 
children starting the race of life less well equipped for 
the inevitable struggle than those who in wealth and 
social .standing have occupied a lower place.” 

Certainly the Liverpool College has made a most pro¬ 
mising start; and considering the wealth of the city, 
there Ts^no reason why, in a *eiy short time, it should not 
be in perfect .working order. 

BJERKNES' HYDRODYNAMIC EXPERIMENTS 

N Nature, vol. xxiv. p. 360, were described in general 
terms the very interesting experimental researches of 
Prof. Bjerknes, of Christiania, which excited so much 
attention at the late Electrical Exhibition at Paris. Our 
readers will remember that the main point In those re- 
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Marches was the imitation of the phenomena of magnetic 
and electrical attraction and repulsion by analogous 
attractions and repulsions produced between pulsating or 
vibrating bodies immersed in liquid. The extreme im¬ 
portance of such experiments in hydrodynamical theory 
was so well pointed out by Prof. George Forbes in the 
former article, that nothing need be said here in that 
respect. The present article is confined to a concise de¬ 
scription of tne apparatus of M. Bjerknes, and of the 
results obtained by its means. 

Fig. 1 depicts the fundamental piece of apparatus for 
showing the action between two pulsating drums or tam¬ 
bours, A and D. These tambours consist of metal cups 
covered with an elastic membrane. Each tambour com¬ 
municates by a tube with an apparatus by means of which 
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the elastic membrane is set in regular pulsation. A 
pulley, D, driven by a band from a multiplying wheel, 
works two small cranks whose rotations are converted 
into rectilinear movements by connectrng-rods attached 
to two other tambours, c and d ; the latter serving as 
pumps to alternately compress and rarefy the air in the 
tubes which communicate with A and b. Fig. 2 shows 
the construction of a single pulsating tambour. When 
air is compressed into it the membrane is forced outwards 
as at c, when the pressure is withdrawn the membrane is 
drawn in as at d. Returning to the particular apparatus 
of Fig. 1 the result of setting the adjacent tambours in 
synchronous vibration when the whole apparatus is im¬ 
mersed in water, is as follows. If the tambours are 
arranged so that the movements are in similar phases 
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they attract one another; if in opposite phases they 
repel. This is exactly the inverse of what occurs for 
magnetic poles or electric charges, where similars repel 
one another and dissimilars attract one another. The 
tamhoor A is mounted upon a lever capable of turning 
upon a pivot at P, and balanced by a counterpoise at a . 
The connection with the pump C is made through a ver¬ 
tical tube of india-rubber which permits of limited rotation 
about a vertical axis. The tambour ® is held in the hand 
at a convenient distance; just as one may bold in the 
hand a magnet to show its action upon a balanced 
compass needle, 

A second fundamental piece of apparatus is the oscil¬ 
lating sphere shown in Fig. 3. To a pulsating tambour 
is fixed a small plate of metal, c, bearing a stiff wire 


terminated by a small ball, A, and supported by a metal 
guide. The oscillations executed by such a ball when 
pulsations of air are directed into the tube D, are of 
course rectilinear displacements to and fro. Such an 
oscillating sphere presents at opposite sides opposite 
phases of displacement. Accordingly if the tube D be 
connected with the pumping apparatus, and a tambour, 
such as that iust described, communicating with the other 
pump, be held near the sphere A, it is found that the 
effects are of two opposite kinds, according to the position 
of the tambour. The oscillating sphere resembles then a 
magnet in having two poles of opposite properties. These 
figures arc from sketches furnished some months ago by 
M. Bjerknes. His apparatus, as shown in the Paris Ex¬ 
hibition, included a more powerful means of producing 
the pulsations. In Fig. 4, which shows the tank and the 
collection of small pieces of apparatus, the driving gear 
of the pumps is not shown; but the pumps themselves 
arc drawn in the lower right-hand comer of the figure, 
and consist of two small metal cylinders fitted with 
pistons; the connecting gear being so arranged that their 
movements can be made at will either in similar or in 
opposite directions. In the figure the fundamental expe¬ 
riment of the mutual action of two pulsating tambours is 
being shown. Two pulsating elastic spheres show similar 
results, but are less easy to manage. Some of the other 
portions of apparatus comprised in the collection are 
separately shown in Fig. 5. Of these the first is a double 
tambour whose two faces execute pulsations of similar 
phase. The second is a double tambour, the two cham¬ 
bers of which communicate separately with the two 


1 
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pumps, and in which therefore the two membranes 
execute movements in opposite phases. Thirdly,, we 
have two spheres, of which one (on the left) is mounted 
so as to execute horizontal oscillations; the other (on the 
right) to oscillate vertically. It is possible to mount the 
oscillating spheres, either singly, or in pairs, upon hori¬ 
zontal axes, in which positions they act like mounted 
compass needles, following the action of another pulsating 
body; but always with the inversion of phase alluded to 
previously, like phase producing attraction; unlike, re¬ 
pulsion. 

In the foregoing cases the pulsating and oscillating 
bodies act on one another, producing (inversely) mutual 
actions and reactions as the poles or magnets do. M. 
Bjerknes has also succeeded in imitating the phenomena 
of diamagnetism and of magnetic induction . 

Diamagnetism is imitated by making the pulsating 
bodies act upon objects lighter than water suspended 
within the liquid by a thread attached to a weight. A 
small ball of cork thus suspended is repelled from both a 
pulsator and an oscillator In whatever phase the latter 
may move. Temporary induced magnetism is Imitated 
by the behaviour of balls of some material heavier than 
water suspended from a float. Such a body is attracted 
by a vibrating or pulsating body. Ih the nearest corner 
of the tank of Fig, 4 are a pair of heavy bodies hung to 
threads for this very experiment A little further to the 
right is shown a support from, the top of which la sus¬ 
pended a little cylinder of heavy metal. When the tad- 
sating tamhoor is held near this it turns sound and point* 
towards the tambour a| a suspended piece of soft uoa 
does towards a magnet pole, The same support carries a 
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lower arm from which a thread passes up to a cylinder b smuth or other diamagnetic body when placed between 
made lighter than water This cylinder sets itself broad the poles of an electromagnet Here the importance of 
side to a pulsating tambour, behaving as a piece of the medium in determining by its own density the move 



«nd deserves a littlei farther elucidation If a sthaU heavy fh « 

ball hung to a float is acted upon by two pulsating tam 

hours whose phases are opposite, it is a question \ixwkicA pulsabt^ by motions in the surrounding water it moves 
Phase the Httw ball shall vibrate Eventually it takes up through a amplitude than the water would have done 
«Ut of the mow powerful pulsation, If they be of unequal in its place, for if it receive the same kinetic energy from 
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the medium, its own mass being greater, its velocity will 
be less ; its motions will therefore, relatively to the pul- 
sator that is acting on it be in the same phase, and it will 
be attracted. On the other hand a body lighter than 
the surrounding water vibrates with a greater amplitude ; 
and being, relatively to the pulsator, in an opposite phase, 
will be repelled. 

Lastly, we give a drawing of the ingenious in¬ 
dicator by which Prof. Bjerknes has succeeded in 
tracing the lines of force in the midst of the medium 
through which such actions as these are propagated. For 
this puipose a light hollow metal egg-shaped vessel held 
by a thin flexible steel wire to a heavy foot is placed in 
the tank. It takes up, both in magnitude and direction , 
any oscillating movement which may be going on at that 
part of the liquid in the tank where it is placed. If, as in 
Fig. 6, it is desired, for example, to investigate the lines 
of hydrodynamic force in the " field ” between two pul¬ 
sating tambours, we may explore these lines by placing 
the indicator at different positions and observing the 
direction in which it oscillates. A camel's hair pencil 
charged with colour fixed to the summit of the indicator 
serves to inscribe a trace of the line of oscillation upon a 
sheet of glass placed above. It is singular to observe 
with what fidelity the lines of force of various magnetic 
fields are reproduced in the figures obtained in the analo¬ 
gous hydrodynamic conditions. An oscillating sphere 
shows two poles ; a pulsating sphere radial lines only. 

Even the phenomena of the "field” of force due to 
electric currents can be imitated by Prof. Bjerknes’ appa¬ 
ratus. A cylinder rotating round its own axis with an 
alternately directed rotation represents an electric current 
Near such an excitor an indicator in the liquid vibrates 
tangentially to the rotation. The remarkable magnetic 
figures produced by the mutual action of two currents 
upon one another are perfectly reproduced by the mutual 
actions (on an indicator) of two rotating cylinders; while 
the spiral systems of lines of force produced, as Prof. 
Silvanus Thompson discovered (see Nature, vol. xix. 
p. 83), by the mutual action of a magnet pole and of a 
current traversing it are exactly reproduced by Prof. 
Bjerknes’ indicator under the influence of an apparatus 
which pulsates and rotates synchronously. The most 
extraordinary thing about Prof. Bjerknes’ researches is 
that they are all the result not of haphazard experiment, 
but of careful and abstruse calculation. In 1865 he began 
the investigation. By 1875 he had perceived that the 
calculated motions were such as would have direct 
analogies with the phenomena of permanent magnets. 
Toward 1879 he found that these analogies might be 
extended to the case of magnetic induction. Then, and 
not till then, were the beautiful pieces of apparatus made, 
by means of which these remarkable previsions have 
been verified. 


JOHN WILLIAM DRAPER 

J OHN WILLIAM DRAPER, M.D., LL.D., President 
of the Medical and Scientific Faculties of the Uni¬ 
versity of New York, who died January 4, 1882, was an 
Englishman, having been born at St Helens, near Liver¬ 
pool, on May 5,1811. He was therefore in his seventy- 
first year. Up to the age of twenty-two he was resident 
in hts native country, receiving his education, first undo* 
private tutors, and afterwards studied chemistry in the 
University College, London, then known as the University 
of London. In 1832 he emigrated to the States, and con¬ 
tinued his studies at the University of Pennsylvania, 
where, in 1836, he took the degree of M.D. Meantime 
his talent for original research bad manifested itself in 
the production ofseveral memoirs, which appeared in the 
pages of the Journal of the Franklin Institution. The 
first of these (published in 1834) was “ On the Nature of 
Capillary Attraction"; whilst a second was devoted to a 


discussion of the most eligible method of constructing 
galvanic batteries of four elements. In 1833 he published 
an account of some experiments made to detect whether 
light exhibits any magnetic actions. Several branches of 
the science of electricity subsequently claimed his atten¬ 
tion. In 1839 he wrote a memoir, which afterwards was 
reprinted in the Philosophical Magazine, " On the Use of 
a Secondary Wire as a Measure of the Relative Tension 
of Electric Currents." It is instructive to observe in this 
memoir how Draper’s exact mind revolted against the 
misuse, by writers on electricity, of the words "tension" 
and “ intensity ”; and, though he himself employed both 
terms, he carefully distinguished between them, using 
“ tension ” for what we now caU *' electromotive force, 
and u intensity ” for the “ strength of the current," agree¬ 
ing therefore with the practice of many continental 
authorities. He also made experiments upon electro¬ 
capillary motions, and contributed to the science of 
thermo-electricity, a valuable series of determinations of 
the thermo-electromotive force of different pairs of metals 
at different temperatures. In 1837 began the notable 
series of researches upon the nature of rays of light In the 
spectrum, with which the name of Draper will always be 
associated. His paper that year bore the title <f Experi¬ 
ments on Solar Light," but it failed to attract much 
attention in Europe. He was now devoting himself to 
photography and photo-chemistry with great zeal. His 
paper " On the Discovery of Latent Light,” in 1842, dealt 
with the images produced by rays of light which are only 
subsequently developed by some chemical reaction—a 
process with which tne art of photography has made us 
familiar, but which was then a' curious and novel pheno¬ 
menon. It was Draper who first discovered that in the 
ultra-violet part of the spectrum there are absorption 
bands like the Fraunhofer lines in the visible part of the 
spectrum. To enumerate the works which proceeded 
from Draper’s pen upon the chemical and physical pro¬ 
perties of the ultra-violet, or as he styled them, tithonic 
rays, would be inadmissible here. Suffice it to say that 
the greater part of the fifty memoirs mentioned m the 
Royal Society’s Catalogue related to this subject, and the 
most important of them are to be found reprinted in his 
" Scientific Memoirs,” published in 1878. In this volume 
may be found the pregnant suggestion for a standard of 
white light for photometry of a piece of platinum foil of 
given size and thickness, raised to a white heat by an 
electric current of specified strength. To guard against 
fusion he suggested that an automatic short-circuiting 
apparatus should be constructed by some "skilled arti¬ 
ficer.” He thus exactly anticipated Edison’s first incan¬ 
descent tamps: though the satisfactory standard of white 
light appears to be as far off as ever. 

The latest papers Draper published were entitled “ Re¬ 
searches in Actmo-chemistry," and treated of the distri¬ 
bution of heat and of chemical force in the spectrum. 
They appeared in 1872 in the American Journal oj 
Science and in the Philosophical Magazine. During 
these years of work Draper held important appointments, 
first in Hampden-Sidney College, Virginia, where he was 
Professor of Chemistry, Natural Philosophy, and Physio¬ 
logy, and afterwards (1839) in the University of New 
York, where he was Professor of Chemistry ana Natural 
History, a post modified two years later into that of Pro¬ 
fessor of Chemistry in the Medical College of the Uni¬ 
versity. In addition to the original memoirs enumerated 
above Dr. Draper wrote several valued text-books ot 
science; a Text-book of Chemistry in 1846, and a Human 
Physiology in 1856, both of which works went through 
several editions. 

Dr. Draper’s literary activity manifested Itself however 
in other directions, and he has left an enduring mark In 
literature as a philosophic historian of no mean merit. 
The “ History of the Intellectual Development of Europe,” 
published in 1862, has been translated into all the current 
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languages of European nations. His “ History of the 
American Civil War,” a work which appeared between 
the years 1867 and 1870, when the bitter animosities of 
the strife were still raging, is distinguished by an impar¬ 
tiality of tone and a philosophic elevation remarkable in 
a historian, and trebly remarkable in one who wrote in 
times so little remote from the stirring events recorded. 
In 1874 Dr. Draper published a “ History of the Conflict 
between Science and Religion," a work which attracted 
some notice, and for which a preface was written by Prof. 
Tyndall to introduce the work to English readers. Though 
unequal to the preceding works in merit, and marred by 
assumptions that detract from its value, it nevertheless 
showed great vigour of intellect and philosophic power. 

Dr. Draper leaves two sons, both of whom are known 
to science : Prof. John Christopher Draper, whose works 
on Physiology are well known on both sides of the 
Atlantic, ana Prof. Henry Draper, whose labours in 
spectrum analysis, and on the construction of silvered 
glass specula for telescopes, are too well known to require 
mention. Dr. Draper leaves behind him an honourable 
and well-won fame; and his removal leaves a gap 
amongst the older generation of American scientific men 
which a few years ago would have been irreparable. 
Happily amongst the younger generation there are many 
whose talents have amply qualified them to step into the 
gap. In the breasts of all who desire the progress of 
science, regret for the loss they have sustained cannot but 
be mingled with satisfaction that the mantle falls upon the 
worthy shoulders, not of one successor, but upon a crowd 
of apt followers in the footsteps of the departed veteran. 


NOTES 

Alt but Fellows of the most recent date will hear with regret 
of the death, on Saturday, of Mr. Richard KippUt, who for nearly 
fifty years acted as librarian to the Linnean Society. Bom in 
1811, he was, when quite a lad, clerk in the office of Mr. Joseph 
Woods, F.L.S., architect, and an accomplished botanist. His 
taste for botany either originated or was acquired when under 
that gentleman, with whom he travelled, and afterwards assisted 
in the publication of "The Tourist’s Flora." Mr. Woods 
leaving London for Lewes, Mr. Kippist, in February, 1830, 
entered the service of the Linnean Society, then in Soho Square. 
On Prof. Don's (the librarian’s) death in 1842, Mr. Kippist, 
then an Associate of the Society, was elected by the Fellows 
his successor. Mr. Kippist contributed various botanical papers 
to the Linnean Society, which were published in their Proceed¬ 
ings and Transactions ; the most important of which was that 
on the existence of spiral cells in the seeds of Acawtkacea, 
He was an original Member of the Royal Microscopical Society, 
and an Associate of the Royal Botanical Society, Regent's 
Park. For a number of years Mr. Kippist suffered from asthma 
and chronic bronchitis, which materially affected his earlier 
active habits. He retired from office In 1880, after fifty years' 
service. He identified himself completely with the Society and 
its officers, securing the esteem of successive presidents and 
Councils, and the respect of succeeding generations of Fellows. 
Latterly he carried his methodical habits and his teal for the 
Society's welfare to a degree that might have been distasteful to 
those younger Fellows who were not acquainted by experience 
with bis life-long, single-minded devotion 'to the Society. 
I^ose qualities, however, were duly appreciated by those 
conversant with the aflairs of the Society, and whenever 
•pportunity served, fit expression was made of .the sense enter- 
kined of the value of his services, so that when, a year or two since, 
Mr. Kippist’* failing health no longer enabled him to discharge 
his Auks, the graceful action of the Council in allowing their 
old servant to ratine on full pension was universally approved of 
the.FellOws. Mr. Kippist 1 * complete devotion to the dntlea 


of his office left him little leisure for other work, while his 
modest, retiring habits led him to shun society. His published 
memoirs are therefore few in number, but they are marked 
with the scrupulous fidelity so characteristic of the author. They 
relate exclusively to botanical subject*. 

Preparations for the forthcoming Electrical Exhibition ore 
drawing their slow length along. The only really complete 
exhibit at present is that of the Postmaster-General, and this, as 
an historical exhibit, is very good indeed. The South-Eastern 
Railway also made a very good show, and the Electric Light and 
Power Generator Company are in position ; but much remains 
to complete the Exhibition, and it will be another fortnight 
before it can be con-idcrcd ready for inspection. On the evening 
of the 17th inst. the Edison lamp was shown in operation. The 
Concert Room was illuminated by over 200 of these pretty little 
lamps, each of which gives 16 candle-power. An extremely 
handsome chandelier was erected in the centre of the room, and 
its effect was very brilliant. The steadiness and uniformity of 
the Edison incandescent lamp is very marked, and it compares 
in this respect very favourably with the Swan and the Lane- 
Fox lamps. A large party gathered together and dined between 
the rays of this brilliant light, but, as it very often happens 
under such circumstances, an accident occurred which put out 
the lights for nearly an hour. This was, however, the fault of 
the engine, the safety-plug of which had blown out. The 
Exhibition generally produced a very favourable impression. 

The Geographical Society have now on exhibition a relief 
map of the equatorial region of Africa, constructed within the 
last twelve months for Col. Grant by Mr. James B, Jordon. The 
area included in the map is nine times greater than the British 
Isles, and nearly nine times less than the total area of Africa. It 
was therefore considered necessary to adopt the horizontal scale 
of one inch to twenty-five miles and the vertical scale of one 
inch to five thousand feet. This gives an exaggerated idea of 
the mountains, but in relief maps this cannot be avoided if we 
wish to show the principal features of a country. The construc¬ 
tion of the relief was a work of nearly twelve months. An 
accurate map had to be made on a given scale from carefully 
collected data ; this was transferred to clay by a kind of panta- 
graph of Mr. Jordan's (senior) invention, a cast taken, and the 
present relief map constructed of papier-mache 1 . There were 
several reasons for making it of this material: one, ita tightness 
would enable it to be hung like a picture; another, the impossi¬ 
bility of its cracking and chipping as clay does; it represents 
nature better, and it can be easily repaired if the housemaid 
pokes a hole through it with her brush. When looked at in the 
light striking upon one side, the aspect of Africa in the interior 
is no longer the barren waste of the maps of fifty years ago; the 
interior, with its deeply-set lakes and the swelling lands round 
them, looks as if it could not but be inhabited by human beings, 
and it is so. All the data as to altitudes, latitudes, longitude^ 
and sections were taken from the accounts of the several travel¬ 
lers who have discovered dr visited the interior, and Mr. Jordan 
has, in bis well-known painstaking and comcientious manner, 
followed out the observations of these authors in a most accurate 
manner. Though it it clear to all that the model cannot be 
sufficiently correct where no observations had ever been made, 
still with bis skilful hand and artistic taste, Mr. Jordan has pro¬ 
duced a relief map whjch would bear comparison with any in 
Euro pi. 

W» learn that the report that the bodies of the missing 
Jeannette tqen have been found on Wraugel Land is erroneous; 
they are ho doubt those of part of the crew of the whaler Vigilant, 
Several of the members of the expedition have; reached Jakutsk. 
The French journal L'Exploration publishes aa extraordinary 
lettar purporting to have been received from one of the member* 
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of the expedition, describing the wandering of the ice-bound 
Jeannette, the horrors and beauties of on Arctic winter, and 
other features, which must be the product of a French imagine* 
tion. Has some wag been imposing an extract from one of 
Jules Vernes’ works on our guileless contemporary ? Of course 
no credence is given to the authenticity of the letter at the 
New York Herald Office; it seems clear that no such letter could 
have reached Europe yet, and certainly there was no Frenchman 
on board the Jeannette. 

AMONG the special articles in the Annuaire of the Bureau des 
Longitudes (Paris, Gauthier-Villars) for 1882 are a historical 
sketch of the development of astronomy, by M. Faye; on the 
intru-Mercurial planet, by M. Tisserand; and M. Janssen’s pape. 
on his photograph of Comet b 1881, with copy of the photo¬ 
graph. From the same publishers we have the Annuaire of the 
Montsouris Observatory, which is largely devoted to meteorology. 
Besides various tables for the use of agriculturists, and a variety 
of meteorological tables, we have several chapters discussing in 
detail agricultural meteorology ; a meteorological rhtmf of the 
agricultural years 1873-81; chemical analyses of air and water ; 
general investigation on atmospheric Bacteria; purification of 
sewage, &c. 

A MOVEMENT is on foot in the United States, we learn from 
the Daily News, for securing the adoption of a uniform standard 
of time throughout that country. Considerable disagreement 
exists, however, as to the best standard to be adopted—that is 
whether Washington or New York, or Fitlsburg or Greenwich 
time shall be observed. The strongest claim appears to be put 
forward in favour of Washington, not only as being the capital 
city, but as possessing the well-known Naval Observatory, which, 
being the only national astronomical institution, should, it is 
contended, do for the United States what Greenwich does for 
Great Britain. The Signal Service Bureau proposes to utilise 
its system of telegraphic communication for distributing accurate 
time signals to all important points. 

A remarkably rapid disappearance of a flaming solar pro. 
tuberance was observed last August by Herr Spbrer, who 
describes the phenomena in the Astronomische Nachriehten. 
About 5 p.m. on the 2nd this protuberance was observed with 
broad base and intense luminosity, reaching a height of about 
one miuute, while further out it appeared as a loose, less luminous 
cloud; the entire height being about four minutes. Herr Sporer, 
having passed to another part of the sun’s disc for about five 
mictutes, was surprised to find on return that in. this short time 
the whole lower part of the protuberance had completely disap¬ 
peared,. while all that remained of the upper part was a few 
small isolated clouds. 

We have received several of the sheets of the “ Endclopedia 
Popular llustxada dc Ciencias y Artes,” which is being pub. 
lished in Madrid under the care of Mr. Frederick Gillman, 
Mining Engineer there. Mr. Gillman seems to be doing most 
of the work himself, and the undertaking is a formidable one. 
It is, however, highly creditable; the text is evidently based on 
the best existing English and German Cyclopaedias, and the 
abundant illustrations are nearly all that could be wished. When 
one considers the state of education in Spain, Mr. Gillman's 
attempt to diffiue elementary instruction in this form must be 
regarded as a really philanthropic undertaking, to which we wish 
the greatest success. 

The colour of water forms the subject of a recent inaugural 
dissertation by Herr Beas, in Kiel ( Witd, BAM, No. 11). After 
reviewing pievtetis observations, he describes his own exp e rt- 
meats, the hist of which were qualitative, sunlight being sent 
through water in a tine tube about 46 feet long, closed with 
glees plates, Distilled water thus give a fine deep Mae-green 
colour; the red was quite gone, the yellow feeble, while the 


maximum brightness was in the green. Water of the Kiel sup¬ 
ply let no light through the length of the tube stated; with half 
the length it appeared deep orange ; blue and green failed. In 
his quantitative experiments the author illuminated two screens 
with the same light-source (sodium light or a gas flame), before 
which was placed red glass, or sulphate of copper solution. The 
light from one screen went through water in a tube; that from 
the other along the tube outside. Both beams were brought into 
a position for comparison by means of total-reflection prisma; 
the screens were shifted till equal brightness was reached, and 
from their position the coefficients of absorption could be ap¬ 
proximately inferred. The decrease of absorption towards 
the bine in the case of distilled water is thus clearly shown 
Herr Boas further studied the polarisation of the light issuing 
from the water, by depolarising it. It was weakly polarised in 
a plane passing through the sun and the direction of the beam. 
Experiments with a view of detecting fluorescence had a negative 
result. 

On Saturday afternoon a series of interesting experiments on 
a practical scale were carried out in the grounds of the Crystal 
Palace with asbestos paint, in order to test its qualities os a pro¬ 
tective covering against fire. This paint is a new and special 
preparation of asbestos, and is being introduced by the United 
Asbestos Company, of 161, Queen Victoria Street, E.C, The 
asbestos in a finely divided state is mixed w ith a fluid material, 
aad is used in a similar manner to other paints. Unlike them, 
however, it is uninflammable, and not only so, but is capable of 
communicating this valuable attribute to such substances at it 
may be applied to. This applies alike to cotton fabrics and to 
timber or other inflammable materials used for constructive or 
decorative purposes. Hence its great value in connection with 
theatrical properties and appliances, especially those connected 
with the stage arrangements. Several experiments were made, 
all of them reported completely successful so far as proving that 
the point is a powerful protection against conflagration. 

At the coast it may readily be observed that a red coloration Is 
very common among invertebrate animals, and even fishes. And 
according to M. dc Merajkowski {Compt. rend. Paris Academy of 
Sciences), even the animals coloured yellow, brown, green, and 
black have always a scarlet red pigment, which in their case Is 
hidden by others. The red pigment, he finds, is always the same 
substance, viz. that known as tetronerythrine; he has verified Its 
presence in 104 species (invertebrates and fishes). The question 
arises, What is the physiological rile of this widely expanded 
sabstance? The author finda evidence that it correaponds to 
haemoglobin in higher animals; serving for cutaneous respira¬ 
tion by virtue of its great affinity for oxygen. Thus, as regards 
distribution in organs, wherever oxygen has to be hugely con¬ 
sumed by the tissues, there tetronerythrine is abundant. This is 
illustrated by skin tissues in immediate contact with the oxygen 
of the water; by the organs of respiration {e.g. in sedentary 
annelids, the tetronerythrine is concentrated in the branchiae, tine 
rest of tiie body having only trades); by muscles, and such an 
organ as the muscular foot of LameUibranohiates. Next, as to 
distribution in the animal kingdom 1 sedentary animals are often 
redder and have more tetronerythrine than errant animals ; the 
latter, which by constant change ef place, are always in water 
holding plenty of oxygen, not having the same need of a special 
substance to increase the oxygen absorbed by the tissues. Then 
the fact that tetronerythijne occurs by preference in invertebrates, 
where hemoglobin is wanting (and only exceptionally in higher 
animals), points to similarity of fauction in these MibstnMes. It 
is further pointed out that animate provided with ydftnr «ila 
(parasitic algae), which are proved to produce free oxygen in the 
tissues, are without tetronerythrine, or have very tittle of lb 

The following appointments to the staff of the Ntirmal Sdhool 
of Science aad Royal School of Mines have been made by the 
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Lord President of the CouncilJ. F. Main, M.A., D.Sc., 
Professor of Mathematics and Engineering at University College, 
Bristol, Assistant Professor of Mechanics and Mathematics ; F, 
Orpen Bower, B.A., Demonstrator of Botany at University 
College, London, Lecturer on Botany; Frank Rutley, F.G.S., 
Assistant Geologist on H.M. Geological Survey, Lecturer on 
Mineralogy; J. Russell Smith, Instructor in Mechanical 
Drawing. 

Tkk Lord President of the Couacil has appointedJMr, Haddon, 
Professor of Zoology in the Royal College of Science, Dublin, 
Assistant Curator in the Natural History Department of the 
Dublin Scienee and Art Museum. 

Mr. J. M. Schuvbr has forwarded to Petcrmanri s Mitthdlungen 
an account of his proceedings since his departure from Cairo last 
January. He reached Khartum on March 19, and Laving again 
on April 4, he travelled by way of Senaar to Famaha (Fazogl), 
where he arrived on April 28. Fadassi was reached on June (2, 
and on the way Mr. Schuver ascertained that the Termat affluent 
of the Blue Nile rises in the Sori Mountains, west of Fosuder, 
and not half a degree to the south near Bclletafa, as has been 
supposed. There is a stream called Turmat near Belletafa, but 
it is an affluent of the Jabus. At Fadassi Mr. Schuver met with 
a series of misfortunes, and was himself taken seriously ill with 
fever. On July 30, however, he was able to start on a trip ts 
the south, and after thirty-eight days’ travelling returned to 
Fadassi. During this journey he explored the Amam country, 
which is watered by two affluents of the Jabus, as well as that of 
the Leglia Gollas; he also proved that the Jabus rises a degree 
further south than is shown to be the case on Pctcrmann's map, 
and that the great Lake and River Baro are situated a degree 
further to the south of Fadassi, and he defined the exact line of 
water-parting between the two Niles as far as the 8th parallel. 
Mr. Schuver intended to start from Fadassi on January 1 of this 
year to explore the vast unknown regions down to the equator, 
but in so doing he will have to make a considerable ditour to the 
west to avoid the country of the Leglia Gollas, from which in 
his previous visit he escaped with great difficulty. 

A prize of 5000 lire (say 190/.) is offered by the Reale Istituto 
Veneto “ for the best history of the experimental method in 
Italy," The application of this method to the physical sciences 
is chiefly to be expounded, with Bpecial regard to all that is 
noteworthy in the four centuries from the beginning of the 
fifteenth to the end of the eighteenth, including the discovery of 
the Voltaic pile. Some account is also required of the progress 
and rapid development of the economic and social sciences by 
means of the experimental method. Memoirs must be sent in 
before the end of February, 1885. Foreigners may compete, 
and the language may be Italian, Latin, French, German, or 
English. 

Major W. GWynne Hughes, Deputy Commissioner of 
British Burma, has just published a useful little volume on the 
hill tracta of Arakan, of which he was lately superintendent. 
Two of its aections are devoted to their history and ethnology, 
aud the volume is accompanied by a map (scale 3a miles to on 
inch) of 'the eastern frontier of British Burma. 

Provincial museums have begun to appear in Russia, and 
we learn that the Natural History Museum opened hut week at 
Yaroslavl already contains 50 skulls, 350 birds, 1500 birds’ nests, 
with eggs, a complete collection of seeds of all wild plants, 1200 
fossils, and 5000 minerals, together with interesting collections 
of useful and noaious insects and plants, and a collection of 
plants (testified according to the soils they grow upon. 

Numerous antique objects have recently been found in an 
•orient German tomb near Lindelback (Franconia), and have 
tew presented by the proprietor to the University of Wliraburg. 
They all date from the Bronze Age, 


Col. Venukoff, now in Paris, has written to the Geogra¬ 
phical Society there, stating that the exploration of Turcoman 
Land by Russian topographers is progressing rapidly, and that 
Lieut. Louklomov has proceeded as far as Seraks on the 
banks of the Tejent River. At the same sitting letters have 
been read from tbe French exploring party in Central Africa. 
They had been written from Bokhara to M. Rischoflsheim, 
who, not confining his assistance to astronomers, has been 
the principal patron of Lhe expedition. A later telegram to M. 
Bischo&heiui states that the party had arrived at Krasnovodsk. 

The recently published volume of the "Materials for the 
Geology of Caucasus ” contains a paper, by M. Bataev itch, on 
the naphtha-valley of the Apsheron peninsula. Towards the 
north, east, and south the valley is bounded by a eirqut of 
Pliocene rocks of the Arnlo-Caspian formation, and towards the 
west by the mud-volcano Bog-Boga, The valley itself, three 
miles long and three miles wide, is filled by naphtha-bearing 
formations, and it contains the^ richest wells of Balakh&n and 
Sabuntcki. Towards the west it joins the great crevice, or 
rupture of rocks, which runs west and east from the mud-volcano 
Saghilpiry. As to the origin of the Ap-herou naphtha, the 
author considers it a result of gaseous emanations from submarine 
mud-volcanoes of the post-Pliocenc period. 

The telephone has penetrated even to Russian Turkestan, as 
we learn that Samarkand is in telephonic communication with 
Katty Kourgan, forty-four miles distant. 

The death is announced, at the agejof ninety years, of the 
widow of the late Sir William Fairbaim. 

According to Mr. G. Levison the light emitted by the little 
fire-flics that abound in the neighbourhood of New York exhibits, 
when examined in the spectroscope, a peculiarity worthy of note- 
The blue and violet rays are wanting, and those of least refran- 
gi bilily are predoaiinant. In the light emitted, of the various 
preparations of phosphorus itself very little can be discovered 
except green rays. 

Prof. Konrad Keller, of Zurich, the well-known zoologist, 
is abjnt to undertake a scientific exploring tour to the shores of 
the Red Sea. The journey will last several months. 

Glarus has been the scene of another great landslip. A 
mass of rock 300 metres high has fallen from the summit of the 
Rothrisi, swept away a forest above Ennendm, devasted some 
valuable land, and destroyed tbe roods. It fortunately missed 
the village, and no lives were lost There bring nothing in die 
weather to account for the many landslips that lately have oc¬ 
curred in Switzerland, the phenomena are ascribed in great 
measure to the frequency of slight earthquake shocks, twenty- 
one of which have been observed in various parts of tbe country 
since the beginning of December. 

The American Naturalist announces the death, at the age of 
twenty-seven years, of Mr. J. D. Putnam, President of the Daven¬ 
port Academy of Natural Sciences, the success of which is largely 
owhig to Mr. Putnam’s exertions. Mr. Putnam had devoted 
considerable attention to entomology. 

THfc additions to the Zoological Society’s Gardens daring the 
past week include a Bonnet Monkey (Macacus radiatus 9 ) from 
India, presented by M. KesSeUj a Ring-tailed Coati (Natua 
tufa) from South America, presented by Mr. John Verinder; 
three Youog Otters (Lutra vulgaris iU), British, presented 
by the Readin g Angling Association ; seven European Scorpions 
(Sc&rpit enreprus) from Nice, presented by Mr. T, D. G. Car. 
micbael, F.Z.S.; two Macaque Monkeys (Macacus cymmclgus 
i 9) from India, two Arabian Gazelles, (Gamlla arediea 4 9 ) 
from Arabia, deposited. 
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Solar Parallax from Observations of Mars.— In an 
appendix to the Washington Observations for 1877, Prof. East- 
mam of the U.S. Naval Observatory, deduces "a value of the 
solar parallax from meridian observations of Mars at the oppo¬ 
sition in 1877.*’ In September, 1876, a circular was addressed 
from Washington to the principal observatories in both hemi¬ 
spheres, inviting co-operation in systematic meridian observa¬ 
tions of Mars at the close opposition of the following year, and 
in response series were received from the Cape of Good Hope, 
Melbourne, Sydney, Cambridge, U.S., Leyden, Kremsmunster, 
and San Fernando, but Prof. Eastman excludes from his inves¬ 
tigations the observations at the last two observatories, in the 
absence of sufficient details os to the methods and instruments 
employed. In the circular it was proposed to follow virtually 
the method of observation adopted at Fulkowa, by Prof. Win- 
necke in 1862, but it is stated, “ The prescribed method of 
observing was fully carried out at only two stations and partially 
at one. Where the plan of the circular was strictly followed, 
the character of the work was decidedly superior to that where 
the directions were disregarded. 1 ’ 

The results of the comparisons are thus given 

Sun's No. of 

Parallax. Comparisons. 

Washington and Melbourne .8 971 ... 19 

Washington and Sydney.8*885 — 7 

Washington and Cape of Good Hope 8*896 ... 7 

Melbourne and Leyden .8*969 27 

Melbourne and Cambridge, U.S. ... 9*138 ... 10 

With respect to the large value of parallax given by compari¬ 
son of Melbourne and Cambridge, Prof. Eastman remarks : 
“ This difference may arise from the method of observing over 
inclined threads at Cambridge, for the agreement of the results 
among themselves is very satisfactory; but, whatever the cause 
of the discrepancy may be, it has not been deemed advisable to 
employ these values in obtaining the final result.” 

'The mean of the remaining sixty results, with regard to the 
computed weights, gives for the solar parallax, 8**953 ± o"*oi9. 

It has been assumed that this method of determining the sun’s 
parallax is certain to give too large a value, and Mr. David Gill, 
now H.M. Astronomer at the Cape, has suggested a definite 
cause; but Prof. Eastman, after experimenting upon Jupiter, 
docs not find in his case that Mr. Gill’s theory holds good. He 
intends, however, to pursue the investigation upon the disk of 
Mars. 

Variable Stars.— Anephemerisof the variable stars, similar 
to those of previous years, has been issued by the “ Astronomiscbe 
Gesellscbaft ” for 1882. It contains the times of maxima and 
minima of most of the variables whose periods are known, in- 
'eluding, In addition to Algol, five stars of the Algol-type, viz. 
A Tanri, S Cancri, 8 Libra, U Coronar, and U Cephei. A 
minimum of Mira Ceti is fixed to February 3—this phase has 
been much less observed than the maximum. Both this minimum 
and the following maximum on May 23 are dated about ten days 
earlier than Argelander’s formula of sines would indicate, but 
the observations of the last ten years have shown additional per¬ 
turbation. A minimum of x Cygni is dated February ao, and a 
maximum on August 2 $. The following are Greenwich times of 
minima of Algol:— 

b» Bu hi m. h. Hi* 

Feb, 1, 8 28 March to, 15 4 April 2, 13 35 
15 . *6 33 13 . H 53 5 . »° *4 

18, 13 22 16, 8 42 22, 15 17 

21 , 10 IO 2$, 12 6 

* 4 . 6 59 Ot 8 55 

Minima of S Cancri occur February 16 at nh. 33m., March 7 
at ioh. 38m., March 26 at 9h. 54m., and April 14 at 9h. 9m. 

For U Cephei (Cemkl’s variable) calculated times of minima 
are 1 — 


Feb. i t 15 8 
*4 47 
11, 14 26 
16, 14 6 
*3 45 
26, 13 34 


April 2, 10 58 
7. » 38 
12, 10 17 
*7, 9 5« 
22, 9 35 
*7i 9 *5 


period is 3d. ioh. 51*2410. j the extent of variation about one 
magnitude. 

The Royal Astronomical Society.— We are happy to be 
able, on the authority of Prof. Winnecke, to correct a mis-state¬ 
ment in this column, referring to the decease of M, Gautier as 
leaving Prof. Plantaraour the senior Associate on the list of this 
Society. Notwithstanding some reports to the contrary, Prof. 
Winnecke informs us that this position is occupied by Prof. - 
Rosenberger, who is still alive and in good health. Forty-five 
years have elapsed since the Society’s gold medal was presented 
to Prof. Rosenberger, at the hands of Sir George Airy, for 
his masterly and elaborate researches on the motion of Halley’s 
Comet. He was elected an Associate in April, 1835. 

The Great Comet of 1881.—On January 7 and 8 Prof. 
Winnecke obtained good determinations of the position of this 
comet, which is still well observable with the great refractor at 
Strisburg. Its apparent diameter was about 30", and there waB 
a condensation presenting the brightness of a star of 13J m. The 
resulting places are— 

M.T. at Strasburg. R.A. Dec), 

h. in. s. h. m. a. „ , ,, 

January 7 ... 7496 225021*70 ... +574859*0 

8 ... 7 33 3 .. 22 5a 4972 ... +57 42 15*2 

It will be seen that Dr. Duncr’s ephemeris in the Astronomische 
Nackrichten still gives the comet’s position pretty closely. 


THE DETERMINATION OF ELECTROMOTIVE 
FORCE IN ABSOLUTE ELECTROSTATIC 
MEASURE 

TT AVING already described my absolute sine electrometer 
A A before the Physical Society and at this year’s meeting of 
the British Association, there is no necessity for describing here 
more than the prominent features of the instrument. Two 
plates of brass, each abont one foot square, their surfaces being 
rendered true planes, are connected together, ob a rigid body, by 
four ivory axes passing through both plates near their corners. 
On these axes are placed (between the plates) washers of mica, 
which serve to keep the plates asunder and parallel at a very 
small distance from each other. One of the plates is con¬ 
tinuous ; the other (the guard plate) has in its centre a square 
aperture whose side is 3 centimetres long, and in this aperture 
hangs a very light disk of aluminium suspended from the top of 
the guard plate by two Wollaston platinum wires each about 7*5 
inches long. The disk is flush with the guard plate when it rests 
against four fine screws attached to the latter. The system of 
plates is movable, as a rigid body, round a horizontal axis, and 
its motion Is produced by a micrometer screw (l-l6lh of an inch 
pitch) working against an insulated portion of the lower edge of 
the continuous plate ; thus the screw tilts the system out of the 
vertical to a measurable amount. The horizontal axis of the 

S lates is carefully levelled with a cathetometer, and the exact 
istance between the plates is determined by three readings of a 
spherometer taken at the aperture of the guard plate (previous to 
the insertion of the disk) before the mica washers are inserted 
between the plates (the plates being in complete contact), and 
three readings at the same points after the insertion of the 
washers. The vertical distance between the centre of the axis 
of plates and the point of the micrometer screw is 15 inches; 
the weight of the disk *2568 grammes; and the head of the 
micrometer screw is a circle 3 Inches in diameter, divided into 
tooo equal parts. 

The essential principle of the instrument will be understood 
from the following figure. B is the horizontal axis abont which 
the plates C (the continuous plate) and G (the guard plate) are* 
tilted bv the fixed micrometer screw A. The disk is represented 
by the full line D in the centre of the guard plate. 

To measure the E.M.F. of a battery, put C in connection 
with the positive pole, while the negative pole and the guavd 
plate (and, with it, the disk) are connected with earth. 

If N is the attraction exerted on the disk by the charge cm C, 
W >weight of disk, Wangle of deflection of the pistes from 
the zero, or vertical, position, we shall have, when the disk bjust 
out of contact with the little screws which keep it flush with the 
guard plate, ' 

N*Wsin 9 .(1) 


A minimum of U Coronse is dated February 6 at ioh. 7m.; the | For the particular instrument which has been constructed for 
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me by Mr. Groves of Bolsover Street, the above equation 
becomes (using the circular measure for the sine) 

V='0456 sfm .(2) 

in which V is the difference of^potentiai between the poles of the 
battery, and m is the number of turns of the micrometer screw 
from the vertical position (in which 0=o) to the limiting position 
of equilibrium, or that in which the disk is just sustained out of 
contact with the screws. 

The disk is observed from behind the guard plate by means of 
a microscope attached rigidly to tbe'plate and moving, of course, 



with it. The slightest motion of the disk can be thus seen; 
and when, by tilting the plates, the attraction N ceases to cause 
a motion of the disk, we know that the limiting inclination 9 is 
attained. 

As there would be great difficulty in determining the vertical 

K -ition of the plates accurately, I do not seek to determine it, 
t use a differential method. Thus, suppose that we use n 
cells in each of which the E.M.F. is E, and let the reading of 
the micrometer be m when the limiting position is reached ; now 
use W of the cells, and let the reading for equilibrium be m '; 
then we know m - ml but not m and m' separately. Substituting 
»E for V in equation (a), we have 

«*E®—(' 0456 )*«. 

Also 

^E*«('04S6) 5 //r'. 

••• E =WS- • • • • (3) 


where A stands for m ~ m\ 

Of course it is obvious that, to reduce any error of reading to 
a minimum, it is advisable to use for n and n a large number 
and a small number, respectively. With the present instrument 
it is not possible to use more than about fifty Leclanchd cells, 
because these produce such a large displacement of the dibk that 
the amount of play allowed is exhausted. 

A series of experiments carried out last summer in Prof. G. 
Carey Foster's laboratory gave for the E.M.F. of each cell of a 
battery of fifty Leclanches *00475 absolute electrostatic units. 

This was obtained on the supposition that the E.M.F. was 
the same in all the cells, a supposition which is "extremely 
improbable. 

Within the last few days I have repeated the experiments on a 
different principle. My first idea was to work with a battery of 
Grove elements. Each element consisted of a test-tube containing 
a saturated solution of sulphate of zinc, and inside this a smaller 
test tube containing nitric acid, both test-tubes having the same 
axis, and both fitted into a paraffin cork, or stopper, A little 
zinc rod (surrounded with a very thin glass tube open at its lower 
end) plunged into the liquid of the outer test-tube and came up 
through the paraffin stopper; a platinum wire came up similarly 
out or the nitric add; and electrical communication between 
the liquids was maintained by an aperture in tile inner test-tube, 
through which the fumes of the nitric acid passed into the 
outer. 

The resistance of the edit was, of coarse, enormous, They 
were farmed into a battery, and supported in a wooden board 
■oshed with paraffin. 

The remit then obtained for the E.M.F, of the Grove was 
&uch below what I knew to be about its value. The reason of 
this appeared to be that, with the great internal resistance of the 
battdy, the external resistance was not sufficiently great, I 


therefore diminished the internal , and at the same time increased 
the external, resistance by inserting threads of asbestos through 
the apertures in the inner test-tube*, the extremities of every 
thread dipping into both liquids, and also by suspending each 
cell separately by a fine silk thread, about 2 feet long, from a 
fixed horizontal glass rod. The result was an increased, but still 
unsatisfactory, value of theE.M.F., and the unsatisfactory result 
was due to the fact that the nitric acid gradually attacked the 
zinc rods. 

The employment of ceils of exceedingly high resistance for the 
measurement of electromotive force is open to the serious objec¬ 
tion that with them it is necessary to have a practically infinite 
external resistance, and this it is not always easy to attain. Even 
with the Thomson quadrant electrometer such cells give an un¬ 
certain re ult. When we have to trust for conduction to fumes 
or a moist film between two glass vessels containing the liquids, 
we occasionally get no indication whatever from the electrometer, 
and it is only by shaking up the cells that the requisite 
conductivity is obtained. 

The above form of battery was abandoned for a series of 
chloride of zinc elements. Here the internal resistance is com¬ 
paratively small, but we must not assume all the cells to have 
the same E.M.F. I therefore took forty of these elements, and 
compared their electromotive forces by a Thomson quadrant 
electrometer. In this way I found a variation of more than 8 
per cent, in the E.M.F. of two cells. 

Denote the electromotive forces of the cells by E„ E„ E„ 
.... and let D stand for the electromotive force of a given 
Darnell, or any other element whose E.M.F. is to be found abso¬ 
lutely ; and let the ratios of E 1( E,, .... to D, as determined 
by a Thomson quadrant electrometer, be r t , r t , r,. 

Now suppose that we use any number of the cells with die 
absolute sine electrometer, and that the sum of their electromotive 
forces, (r, + r % + r % + . . .)D, is denoted by D.2r. Note the 
reading of the micrometer screw when the limiting deflection of 
the plates is reached. Then use a smaller number, whose total 
E.M.F. is represented by D.ur, and take the new rending. If 
A is the difference of readings, we have by equation (3) 

• • • • « 

The ratios r v r v . . . must, of course, be marked on pieces of 
paper attached to the outsides of the corresponding ceils. 

I quote the result of the measurement of the E.M.F. of a par¬ 
ticular Danieii. Taking observations with 39 of the chloride of 
zinc cells and with 10 of them I found 
A- 14 a; 

also the registered values of the ratios r x , r„ . , , gave in this 
case 

ar=5o‘427D ; *r= 13834D ; 
and by substituting in equation (4) we have 

D=-00352.(a) 

absolute electrostatic units as the E.M.F. of the Danieii. 

Again, taking observations with 39 and ao of the cells, I 
found 

A=n*i 7 ; 

Jr=50‘427D; or- 25*918, 

and these numbers substituted in (4) give exactly the value (a) 
above. 

It is not possible, with the present instrument, to work with 
two batches of ceils differing slightly in number; for I find that 
in some cases I cannot be certain or the reading corresponding 
to limiting equilibrium within about one-fifth of a revolution of 
the screw head. This uncertainty is of no consequence when A 
is large; bnt it is capable, I believe, of being almost completely 
got rid of. 

Sir William Thomson's final estimate of the E.M.F. of a 
Danieii is 

•00374 

absolute electrostatic units (" Electrostatics and Magnetism," 
p. * 4 6). 

The Danieii celt used in the above experiments was a parti¬ 
cular form of "gravity" arrangement, and I have good reason 
to believe that its E.M. F. was somewhat below that of a normal 
Danieii, Hence the value obtained for its E.M,F. may be quite 
consistent with Sir William Thomson’s number. 

1 hope before long to determine by means of die absolute sine 
electrometer the E.M.F, of a cell which is also known in electro- 
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magnetic measure, on account of the supreme importance of 
such a measurement in the theory of light. 

I may In conclusion refer to a possible objection. The force 
of “station " may be supposed to interfere with the reading of 
the limiting position of equilibrium. Practically the objection 
is groundless, for we can always (force of station notwithstand¬ 
ing) attain this position very nearly. Having done so, a very 
slight tap on the base of the instrument is sufficient to free the 
disk and take it slightly out of focus, where it remains. Then 
move the plates forward by means of the micrometer screw until 
the guard plate again catches up the disk. We thus get the 
position of equilibrium without the interference of station 


different times by the meter, and the crosses represent observa¬ 
tions made, ns a check upon these, by floats at the surface. It 
will be seen that the meter observations are by far the most satis-- 
factory. The line c D is similarly sketched from the observations 
of the velocities at the middle or the depth. It will be observed 
that here the maximum velocity is attained later than at the sur¬ 
face, and just when the latter Is beginning to fall off. The line 
SFO and the circles contiguous to it refer to the bottom velocity. 
It will be seen that it rises from nothing to a tolerably high 
value, with very great abruptness, just at the time when the sur- ■ 
face velocity begins to diminish: it is probable, however, that 


at an. 

I am now having the instrument altered by Mr. Groves. A 
very light and flat gilt disk of mica suspended by silvered silk 
fibres will replace the aluminium disk, and the distance between 
the plates will be varied within very narrow limits, so as to show 
whether the cushion of air between the plates exercises any 
influence on the results. 

The range of tilting of the plates will also be increased so as 
to allow of the employment or a large number of cells. In this 
case the equations previously used must be replaced by equations 
of the forms— 

Sin( 0 +a)=JE s , 

Sin ■=*£», 
tan(tf+«)-tana=r, 

where i, k, and c are known constant®. Jn these equations we 
can, of course, take a very small, as before, and get a very 
approximate and easily obtained solution hy using expansions to 
the third order of small quantities—as I shall show in a sub¬ 
sequent communication on the completion of my experiment®. 

Gkokob M. Minchin 

Royal Indian Engineering College, Cooper’s Hill, 

December 1 


VELOCITIES IN TIDAL RIVERS 
A PAPER “On the Relative Value of Tidal and Upland 
Waters in maintaining Rivers, &c.,” by Mr. Walter K. 
Browne, M.Inst.C.E., late Fellow of Trinity College, Cambridge, 
has been lately published by the Institution of Civil F.ngineers. 
The main object of it is to prove, as a general principle, though 
by no means applicable In every case, that the main agent which 
keeps dear the channels of tidal rivers is not the run of tide 
passing up and down them every twelve hours, but the upland 
or fresh waters which pass down them at the period or low 
water, more or less aided by the oozing out of salt water which 
has soaked into the banks while covered with the tide. 

The author, with a view to check his conclusions by actual 
experiment, resolved to investigate the actual velocity at the 
bottom of a tidal channel during an ebb tide ; since it is clear 
that, whatever the velocity at the top, it is the bottom velocity 
alone which produoes any scouring effect. In the very largest 
rivers, above the oetion of the tide, the bottom velocity differs bat 
little from the surface velocity; but In smaller streams it is gene¬ 
rally much less than the surface velocity, and the ratio between 
the two decreases rapidly as the depth increases. The case of a 
tidal river however is somewhat different, because then the level 
of the bottom is below the surface of the ocean outside, and this 
must have a certain effect in ponding back the river current. 
Accordingly two sets of experiments, made at a carefully-chosen 
spot on the River Avon at Bristol, showed that for about two- 
thirds of an ebb tide, and even when the surface velocity was at its 
highest, the bottom velocity was absolutely nil. The water at 
the bottom then seemed to start suddenly into activity, and almost 
Immediately assumed a velocity agreeing fairly with that observed 
in ordinary riven above the tidal area. The two sets of experi¬ 
ments were made with different meters, at different states of the 
tides, and at different times of year; so that they amply con¬ 
firmed each other. The stillness of the bottom was further 
proved by the board, supporting the rod on which the meter was 
hung, oorning up with a deposit of silt upon its surface, showing 
that, far from any scouring being in progress, actual deposition 
was taking {dace. The second set of experiments was the most 
accurate, the meter having been specially made and tested tor 
the purpose. The results am plotted on the accompanying 
dtomm. 

In the diagram the line Ah represen ts the probable variation 
in the snrihee veloeftias ae sketched from the various observa¬ 
tions. The smaff circles represent the observations made at 



the change is not so much connected with this as with the de¬ 
crease in depth, which is given by the line H K and the 
contiguous circles. These are plotted to one-tenth the scale of 
the velocity observation*, and the sudden flattening of the corvee 
about 12 noon marks the beginning of what the author terms 
the low water period. 

It is believed that the fact of a current having a high velority 
at the surface and absolutely none st the bottom has not been 
previously observed, and it may have considerable bearing on 
the general theory of the motion of rivers, as well an on the mom 
practical points dealt with in the paper. 


ON THE ECONOMICAL USE OF GAS-ENGINES 
FOR THE PRODUCTION OF ELECTRICITY* 


'THE lecturer pointed out, that as long as the chief practical use 
x of electricity was in telegraphy it was the quickness of action, 
rather than the ability to transmit targe amounts of power to a 
distance, that formed the chief feature in the employment of 
electricity; hut that in this exhibition the numerous practical 
examples of the electric transmission of power, rather than the 
electric transmission of signals, formed without doubt the leading 
feature. 

Much bad been heard about the dynamo-electric machines 
which generate the electric current; hut while electricians were 
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in considering the differences between the various Lind* 
of these machines and the improvements that can be effected in 
them, the mechanical engineer should give his careful attention 
to the possible improvements that can be made in the engines 
that drive the electric generators. 

As long as the lighting of our large cities was performed by 
gas the cheap manufacture of illuminating gas was the important 
question, but now that electric lighting bids fair to displace other 
systems the question that has special interest is, not the extrac¬ 
tion of illuminating gas from coal, but the employment of the 
store of energy in the latter to set in rapid rotation dynamo- 
dectric machines for producing the electric current used in 
lighting. 

At present steam-engines are chiefly used to drive the dynamo 
machines, but even with the best engines and boilers it is well 
known that the fuel consumption is excessive compared with the 
actual work done. So good an authority as Sir William Arm¬ 
strong has recently said that with * good condensing engine only 
one-tenth of the whole heat energy of the fuel 1* realised in 
useful work, and this is no exaggeration of facts. What there¬ 
fore must be said of a small engine and boiler of the ordinary 
type? The main reason why the efficiency of even the best 
steam-engines is so low is because in an ordinary engine steam 
can only be used at a comparatively low temperature ; for it can 
be proved that, with the temperatures which can be used in cun- 
densing-engines, the efficiency of even an imaginary perfect 
engine, without friction and loss of heat, cannot exceed -flj, or 
only double the efficiency of a good modern steam-engine ; that 
is to say that a good engine of large size uses only ,V of the total 
heat, and that it is not possible to 'use more than -fa with an 
engine of perfect mechanism. 

ft may be assumed that in large compound marine engines the 
fuel consumption is about 2 lbs. per indicated ^liorse-itowcr, but 
It cannot yet be said that engines of this class and of very high 
power will be used in central stations for electrical purposes; at 
any rate it must be remembered that be-ides other considerations 
there is a great objection to the use of a >-ingle very large engine 
to electrically light a district, for the accidental stoppage of this 
engine would plunge the whole neighbourhood into [darkness. 

Engines and boilers of the portable type are those generally 
used now for electrical purposes, and in a competition in Eng¬ 
land of several of the best engines of this class the fuel consump¬ 
tion was about 4 lb. per indicated horse-power per hour; but 
in daily practical work it may be assumed that o to 7 lb. more 
• nearly represent their usual fuel consumption. This gives an 
efficiency of only about A- 

With a hot-air engine there is this great disadvantage, that it 
is extremely difficult to prevent the lubricants from being burnt 
and the air vessel being injured by heat, since the latter vessel 
must be kept as hot or notter than the air, because the tempera¬ 
ture of the air is raised by an external fire. The only other 
motor suitable for electrical purposes (apart from machines 
driven by water or wind power) is the gas-engine. In the latter 
the power is obtained by the admission of an explosive mixture 
of gas and air into the cylinder, and the piston is driven by the 
explosion produced on the ignition of this mixture. 

Now there is this great difference between a hot-air engine 
and a gis-engine, that in the latter the high temperature arising 
from the explosion is produced inside the cylinder, and not out- 
aide : so that, although the gas at the moment after explosion Is 
extremely hot, the cylinder, piston, nod lubricant may be kept 
cool by an external stream of water, which is of course impos¬ 
sible in a hot-air engine where the air is heated from the out¬ 
side. Again, the very high temperature developed in the 
cylinder after the explosion has taken place is rapidly reduced 
°y the piston doing work before there is time for the gas to give 
up much of its heat to the cylinder and piston. Steam, how¬ 
ever, can only be used at a very high temperature, provided the 
app ar atus is made exceedingly strong. 

With the present temperatures employed, the ^theoretical effi¬ 
ciency of a gas -engine might be raised from 56 to 75 per cent- 
if loss of heat by conduction, radiation, and convection, as weU 
«* friction, could be prevented; while in a condensing steam- 
engine the greatest efficiency that could be obtained with the 
present temperatures, employed could never exceed about 20 per 
cent 

It WM thus shown that practically a gas-engine admits of being 
*onced with much greeter efficiency than either a steam-engine 


or a hot-air engine-4hat is to say, the percentage of heat the 
romer turns into mechanical work is ranch greater than with the 


latter two. It was, however, necessary to consider the economy of 
working, which depends on the relative price of the fuel em¬ 
ployed, and other items of working cost. Comparative esti¬ 
mates were therefore given of the working cost of a steam-engine 
of the portable type and of an Otto gas-engine, both indicating 
30horse-power, for 300 days of nine hours each (the horse-power 
about necessary to keep alight the 400 Swan incandescent lamps 
used to illuminate (he Salle du Congres during this lecture). The 
cost of the coal-gas was taken at three shillings per 1000 cubic 
feet (or about 13I centimes per cubic metre, only about half the 
actual price in Paris), and it was thus seen that, in spite of the 
very great relative efficiency of the gas-engine, the cost of work¬ 
ing with ordinary coal-gas is greater than in the case of the 
steam-engine. Ordinary coal-gas, however, has been prepared 
for producing not heat, but light, and has therefore'been elabo¬ 
rately purified at a considerable cost, so that when used in a 
gas-eugiue it is used for a purpose quite different from that for 
which it was intended. 

A gas-engine burning illuminating gas is, in fact, in the same 
position as was a few years ago an electromotor, or machine 
for converting electric energy into mechanical power. An elec¬ 
tromotor is an extremely efficient machine, bnt the fuel burnt to 
produce the electricity was, until quite recently, zinc, and conse¬ 
quently was far too expensive to allow the use of electromotors 
to be commercially successful. So in tho same way, if it is 
attempted to work gas-engines by burning illuminating gas at 
even 13 J centimes the cubic metre, or half the actual price of 
the ordinary gas in Paris, they cannot even be worked as econo¬ 
mically as steam-engines, in spite of their superior efficiency and 
of the much smaller cost for superintendence, tint if it be 
possible to manufacture for their use a cheap heating gas in the 
same way as it is now possible to produce electric energy econo¬ 
mically by burning cool, which is a much cheaper fuel man zinc, 
then the result, as you will see, becomes just the reverse, and 
small gte-engines driven with such gas not only greatly surpass 
in economy steam-engines of the same size, but produce energy 
at a cheaper rate per horse-power than the largest steam-engines 
ever made. 

The lecturer then described what had been done by Dr. 
Siemens and others who have made a heating gas for furnace 
work by means of passing air only, or air with a small admix¬ 
ture of steam, through a mass of burning fuel Such gas, how¬ 
ever, contains too much nitrogen (60 to 70 per cent.) to be 
suitable for gas-engines and other purposes requiring it to be 
used in small quantities, and the plant is large and costly. 
Reference was then made to what had been done by Mr. Dew- 
son of London, who has perfected a gas-generating apparatus, 
into which he passes steam at pressure with a certain portion of 
air. This he effects by an arrangement similar to a steam-engine 
injector or a jet pump. The air thus drawn into the generator 
serves to keep the column of fuel through which it passes at a 
high temperature, without an exterior fire, so that the decompo¬ 
sition of the steam and the other chemical reactions take pnoe 
without interruption. The worldly of the generator is thus 
regular, and the gas is produced without fluctuations in quality. 

Experiments were made with a eudiometer, in which were 
three volumes of the Dowson gas and one of oxygen, and on 
exploding the mixture, 36 per cent of the total disappeared. 
This corresponded with the following composition of the Dow¬ 
son gas, viz. hydrogen, 20 per cent.; carbon monoxide^ 30 per 
cent.; carbon dioxide* 3 per cent.; and nitrogen, 47 per cent, 
by volume. It was also shown that this gas burns without 
Bmoke or any deposit of soot on a piece of porcelain, whether 
placed above or in the middle of the flame. 

About 50 per cent, of this gas is combustible, and its calorific 
power, or the number of heat units produced by the combustion 
of a cubic metre, is x,558,3S& Its calorific intensity is 2268® C 
To compare it with ordinary coal-gas we may take the calorific 
power of a cubic metre of the latter to be 5.590,399, and its 
calorific intensity as 2354* C. 

In die Otto gas-engines 1 large proportion of air is mixed with 
the coal-gas, so that the eflect of the explosion [may continue 
during the stroke of the piston by the air taking up Borne of the 
heat produced; and as the Dowson gas requires less air for its 
oonrantion, It is found that in the same cylinder there la not 
more nitrogen and unused oxygen in rite charge of Dowson gas 
with Its mixture of air, than with ooal-gas ana the quantity of 
air which is given to the latter. That ia to say that the same 
power ean be developed In the engine with ooal-gM or Demon 
gas if the supply of gas and air be exactly proportioned. 
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The comparative explosive force of the two gas's calculated 
in the usual way is as 3*4: I, i.t. coal-gas has 3*4 times more 
energy than the Dowson gas. But because ihe combustion of 
carbon monoxide proceeds more slowly than that of carburetted 
hydrogen gases, and because the diluents present in the cylinder 
affect the weaker gas more than ihe coal-gas, in practice, with 
an Otto engine five volumes of the Dowson gas are used for one 
volume of coal-gas. 

A table was given showing all the working expenses of an 
Otto gas-engine indicating 30 horse-power, and driven by the 
Dowson gab for 300 days of nine hours each, so that these 
expenses might be compared with those given for the steam- 
engine and the gas-engine worked with coal-gas. These figures 
showed that a gas-engine worked with Dowson gas costs about 
454 per cent, less than when worked with coal-gas at 3;. per 
1000 cubic feet, and about 47} per cent, less than a steam-engine 
of the portable type, after allowing in each case for repairs and 
depreciations, and interest on capital outlay. The most striking 
feature, however, was that with a steam-engine consuming 6 lbs. 
of coal per Indicated horse-power ptr hour, and without adding 
any allowance for fuel used in getting up steam, and after work 
is done, 317 tons of coal are required to give the same power as 
39 tons of coal converted into gas by the Dowson process. This 
represents a saving of about 88 j»er cent, in the weight of fuel. 

Another practical consideration was that the quantity of the 
Dowson gas required to give the equivalent of 1000 cubic feet 
of coal-gas was only 24 to 27 per cent, of the weight of the coal 
necessary for the latter. A further point of great interest is 
that a series of trials made with 3$ horse power (namimal) Otto 
engines driven by the Dowson gas, have proved that 1 horse- 1 
power (indicated) is obtained with a consumption of gas derived 
from I *46 lbs. of coal after allowing for the gas burnt in the manu¬ 
facture of the gas as well as 10 pet cent, for impurities and waste 
of the coal. With gas-engines of larger power the loss due to 
friction is proportionally less, and the consumption of gas per in¬ 
dicated horse-power is less, thus with a 16 horse-power (nominal) 
engine which can indicate up to about 40 horse-power, the 
Dowson ga- required would be about 90 cubic feet per indicated 
horse-power per hour, and this would give a consumption of 
coal of only I '2 per indicated horse-power per hour. 

Moreover, with a cheap heating gas not only can a saving iu 
the motive power be effected for electric lighting, but this gas 
can also be nsed for domestic and industrial purposes, such ns 
cooking and heating. It bums without smoke, so that when it 
is nsed in districts where there are many factories, or where 
much coal is consumed, not only will a great saving be effected, 
bat in addition there will be freedom from a dark depressing 
atmosphere—the presence of which, the lecturer remarked, was 
the bane of London, and the absence of which formed the 
greatest charm of Paris. 

' NEW BIRDS FROM THE SOLOMON ISLANDS 
A T a recent meeting of the Linnean Society of New South 
A Wales Mr. E, P. Earn say, F.L.S., &c.. Curator of the 
Australian Museum, read descriptions of the following six new 
birds from the Solomon Islands:— 

Astur versicolor. — 1 he whole plumage above and below is of 
a bluish slate-black, the base of the quills below ashy white. 
The length Is about 17 inches, the wing 97, The immature 
nd young birds are also described. 

Toe adult mole of Nasittma finschii is described as having a 
crimson patch on the abdomen; otherwise like the female, 
which alone was previously known. The young of this species 
Is also described; (hey dlfter in having a rosy tint on the cheeks. 

A fine pigeon is described, and called lanthcenas philippana; 
It is allied to I. pallieticers, but is not so dark in the plumage, 
being of a bluish slate colour, except the head and throat, which 
are white, with an opaline rose tint; the metallic reflections of 
the body are rose and light green; length 15 inches, wing 94 
inches. Two other pigeons ol the genus Ptilopus have been dedi¬ 
cated to officers of Her Majesty's Navy. 

Ptitopus rteharitu .—A very beautiful and distinct species, 
having the head, neck, and all the under surface French gray, a 
eery taint lavender crown, the wings and tail green; the former 
have a fort cagfcdne oblong or lanceolate spot on the scapulars; 
the latter has a terminal band of pale yellow. The nest, eggs, 
and young of this species are also described, 

Ptitopus Iramii .— This bird was previously described in 
the same journal, and referred to Ptitopus viridis , and after. 
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wards determined as the female of PRioput eugenics (Gould). A 
large series of both sexes and the young show it to be a new 
species. The general colour is green, the chest with a Urge 
patch of violet-purple. A description will be found In the Pro¬ 
ceedings of the Linnean Society of New South Wales, vol. tv. 

Ptifopus johannis of Sclater is stated to be the male of 
P. so/omonensis of Gray, and to - P. ceraseipectut of Tristram. 

A fine new Chnlcophaps has been named after its discoverer, 
Mr, Alex. Morton, Cheucophaps morioni; it is like C. chryso~ 
thlora , but larger, and has no band on the shoulder ; the young 
hod been previously described under the name of C. chryso- 
tfdora t var. sandwichentis; the name is now altered to that of 
mortoni, and the adult described. 

Myiagra cervinicauda, Tristram.—The male of this species is 
described, the type-specimen being a female; it belongs to the 
iff. plumbea group of the genus. 

btermides minor .—A smaller species than either of the pre¬ 
viously known species, and differs in having a more curved 
bill, and all the secondaries, as well os the primaries, of an 
earthy.brown tint. Length about 7J inches, wing 4*3, tarsus 
1 inch. 

A second paper by the same author contains a description of 
a new honey-eater of the genus Plcctorhyncha, or of a new genus 
very closely allied to it. This species, which is of a uniform 
dull fulvous brown, has been named P. fulviventris. It comes 
from the south-east coast of New Guinea, Length about 
8 inches, wing 3$, tail 3*2, tarsus 1 inch. 

Mr, Ramsay stated that the trustees of the Australian Museum 
had recently received large collections from their collector in the 
Solomon Islands, and were daily expecting further consignments 
from New Guinea. 


SCIENTIFIC SERIALS 


Annalen der Phystk und Chemie, No. 12, 1881.—On the 
interference of phenomena of thin plates with special reference 
to the theory of Newton's rings, by W. Fenssner.—On the 
dispersion of aragonite in an arbitrary direction, by V. v. I ang. 
—Remarks on ILerr Lamansky’s works on fluorescence, by O. 
Lubarsch.—Upper limits for the kinetic energy of moved elec¬ 
tricity, by H. K. Hertz.—On disaggregation of electrodes by 
positive electricity and explanation of the l.ichtenberg figures, 
oy E. Reitlinger and Fr. Wachter.—Researches on the height 
of the atmosphere and the constitution of gaseous bodies (con¬ 
tinued), by A. Ritter.—Contributions to the theory of electro¬ 
magnetism, by W. Siemens.—Researches on the volume con 
6titution of liquid compounds, by H. Schroder.—On the 
theoretical determination of vapour pressure and the volumes of 
vapour and liquid, II., by R. Clausius.—On an equation which 
satisfies the kinetic energy of vibratory movements, by S. 
Oppenheim. 

Journal de Physique , December, 1881.—Hydroelectric and 
hydromagnetic phenomena, by C. A. Bjerknes.—Variation of 
indices or refraction of gypsum with temperature, by H. Dufet, 
—On the measurement of temperatures by means of the mercury 
thermometer, by M. Pernet.—On the singular polarisation of 
electrodes, by A. Solokoff.—Discourse or M. Dumas at the 
International Congress of Electricians, 

Rrvisla Scicntifico-industrial December 15, 1881.—Displace¬ 
ments and deformations of the sparlt in air by electrostatic 
action, by R. Righi.—On some curious conformation of the 
spark in air, by the same.—Endogenous origin of the roots of 
plants, by S. Priori, 

Thi last two parts of the Memoirs ( Trudy) of the St, Petersburg 
Society of Naturalists contain, besides the minutes of proceed¬ 
ings, the following interesting papers (vol. xi. fascicule 2) t—A 
preliminary report on the structure of corals, and on the origin 
and development of the egg of the Medusa leucope before fructi¬ 
fication, by K. S. Mereshkovsky.—Materials for the flora of the 
Onega region, by A. K. Htinter; and of the neighbourhood of 
Povenets, in the government of Olonets, by Chr. Gobi.—(Vol 
xil fascicule 1 ) j— A geological description of the neighbour¬ 
hoods of Xrasnoye and Tsarskoye Selo, by R. Kudrynvtseffnnd 
“ ‘ ' "* t plata).—On the attriil roots of the 

X. Friedrich (with plates).-On the 
rooms, by K. Rael.—On the Xmatra 
net, by F. Venukoff.—-Report on the 
Sen, by L, Tsenkovsky, This volume 
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is dedicated to the memory of the late Prof. Kessler.—Zoolo* 
plats will find valuable contributions to the knowledge of Russian 
^oo-geography in the researches of MM. Khlebnikofl, Nikolsky, 
and Lavroff as to the fauna of the governments of Novgorod, 
Astrakhan, and Kaluga, published in vol xi. of these Memoirs, 


SOCIETIES AND ACADEMIES 

London 

Royal Society, December 15, 1881.—“On some Effects of 
Transmitting Electrical Currents through Magnetised Electro* 
lytes.” By Dr. G. Gore, F.R.S. 

This communication treats of a class of clcctro-umgnetic 
rotations observed and examined by the author. The rotations 
are produced in liquids by means of axial electric currents cither 
in the interior of vertical magnets, electric or permanent, or near 
the poles of such magnets; and differ from rotations previously 
produced in liquids placed in those portions by the absence of 
radial currents, to the influence of which rotations in the interior 
of hollow magnets have hitherto been ascribed. In the full 
paper it is stated that “the whole of the results may be ex¬ 
plained by the well-known principles of electro-magnetism.” 

It is here shown that a column of an electrolyte placed under 
similar conditions to an iron wire or rod when subjected to 
clcctro-magnetic torsion (i.r. inclosed by an electro-magnetic 
helix, and traversed axially by an electric current), is twisted in 
a similar manner to the wire or bar. Ibis effect, however, in 
the case of a liquid, is not limited to paramagnetic substances, 
nor is the direction of torsion altered by the magnetic character 
of the solution. 

The rotations produced in liquids by means of axial currents 
are opposite in direction at the two ends of the magnet-tube, 
arc strongest at the poles and at a little distance beyond them, 
and null at the centre of the tube:—they may be produced at a 
distance of several inches beyond the nolen. 'lire directions of 
rotation within the tube, and to a short distance beyond the 
poles, are, in the case of an electro or a permanent magnet, oppo¬ 
site to those produced by a voltaic solenoid; a magnet-tube, 
therefore, has three points of no rotation with an axial current, 
viz. one at its centre and one near each end, w hi 1st a solenoid 
has only the former one. The existence of the outer neutral 
points produced by a magnet depends upon the position of the 
latter to the liquid, and the distances of those points from the 
poles of the magnet are affected by various circumstances which 
are described in the communication. If the magnet is wholly 
above the portion of the liquid traversed by the axial current, 
the outer neutral points do not occur. 

By the influence of a vertical current, the liquid as a whole 
may be made to rotate in either single direction; the motion at 
one end of the column, therefore, is not dependent upon the 
opposite direction of motion at the other, and torsion is not a 
necessary form of the effect. The reaction of the liquid in the 

d uction of the rotation is neither upon another portion of the 
d, nor upon the electrodes, nor upon the walls of the con¬ 
taining vessel, but upon the adjacent magnetised body; the 
rotation of the liquid is confined to the portion traversed by the 
vertical current. 

Under suitable conditions the phenomenon of rotation is defi¬ 
nite, conspicuous, and strong, and is usually more powerful with 
a tubular electro-magnet than with a voltaic coil alone ; a very 
thin iron tube weakens the effect of the coil, whilst a thick one 
reverses the motion and makes it stronger. The system of rota¬ 
tions, either with a coil or magnet, is also perfectly symmetrical. 
The directions of rotation produced by a coil alone are inde¬ 
pendent of the magnetic nature of the wire of the coil. Like 
other electro-magnetic effects, the rotations are not prevented 
by the interposition of metallic screens, provided they are non¬ 
magnetic. The rotations may be easily produced by the aid of 
a current from three or four Grove’s elements especially if 
Permanent bar-magnets are used instead of a voltaic coil, The 
rotations by means of vertical currents in the liquid may be 
produced by the Influence of coils or magnets cither above or 
below die liquid, as well as around it; with magnets, however, 
in the former positions no external reversal points occur. A 
msgnet placed entirely above or below the liquid produces the 
same directions of rotation at a coil placed either above, below, 
w around it The direction of rotation produced in a liquid 
above a coil by an upward current in the liquid agrees with that 
produeadby a radial emtripetal one. 


A rotation apparatus of the same kind, interposed as a screen, 
does not prevent or appear to affect the movements. 

Each electrode may be made to separately revolve in the pre¬ 
sence of a coil or m&gnet, by the well-known influence of the 
radial currents in them; ana the directions of rotation are the 
same with a magnet as with a coil. In this respect the motion 
produced by radial currents differs from that produced by vertical 
ones. With each electrode, diverging currents produce dextro- 
and converging ones law-rotation. The rotation of the elec¬ 
trode). by means of radial currents appears to be independent of 
that produced in the liquid by means of vertical ones. 

1 he rotation also of the vessel containing the liquid may he 
obtained independently of that of the electrodes, by means of 
the vertical current in the liquid, without the aid of the radial 
currents in the electrodes. 

The rotations produced by a vertical axial current are not 
confined to liquids, but may also be produced in a solid con¬ 
ductor, and probably therefore with any body conveying an 
electric current or discharge. 

The directions of rotation produced in liquids by means of 
radial currents under the influence of a magnet or coil, are the 
same as in the solid electrodes, and are Ikvo at all positions with 
centripetal currents and dextro with centrifugal ones, when the 
North Pole is above. 

A given direction of axial current, whether in a solid or liquid 
conductor, whether above or below a given magnetic pole, and 
whether that pole constituted the upper or lower end of a coil or • 
magnet, produced the same direction of rotation. A given 
direction of radial current also, whether in the electrodes or 
electrolytes, or above or below a given pole, provided that the 
pole was not altered in position, produced the same direction of 
rotation. 

Various other phenomena, such as temporary reversals of the 
direction of rotation, successive action of the coil and iron tube, 
&c., &c., are recorded in the paper. 

With a Solenoid .—A current flowing upwards from a south to 
a north-seeking pole produces dextro rotation at the former, and 
laevo rotation at the latter. Wxth a magnet these two directions 
are reversed at all distances between the two neutral points near 
the poles of the magnets, but not beyond. The phenomena 
therefore of rotation are more complex with a magnet than with 
a solenoid. 

The reversals of direction of rotation which cccur when a 
tubular magnet is employed appear to be due to the inner surface 
of the magnet and to the position of that surface in relation to 
the current in the liquid. The direction of rotation and the 
points of reversal appear to be all independent of each other. 

The action of radial currents is more simple than that of 
axial onc«, especially near the poles of a magnet. With radial 
currents, either in the liquid or electrodes, there is no reversal 
either at the centre of tne magnet or .coil, or at the poles 01 
beyond them. 

The experiments show in a conspicuous manner the difference 
of property of the interior surface of a hollow magnet and of 
that of a solenoid having the same kind of poles at their corre¬ 
sponding ends. This difference of property is well known, but 
is illustrated in the paper in a new way experimentally. 

The whole of the foregoing results are illustrated by experi¬ 
ments. 

Mathematical Society, January 12.—S. Roberts, F.R.S., 
president, in the choir.—Dr. G. T. Allman and Mrs. Bryant were 
elected Members, and Mr. G. H. Stuart was admitted into the 
Society.—A vote of thanks was passed to the Norwegian 
Government for the present of a copy of the new edition of 
Abel's works,- -The following communications were made ;— 
The invariants of a certain orthogonal transformation, with 
special reference to their use in the theory of the strains and 
stresses of an elastic solid, by Mr. W. J. C, Sharp.—Some 
formula in elliptic functions, by the Rev. M. M. U. Wilkinson. 
—Complete determination of the real foci, and of the vector 
equation, of a given ellipse with respect to any proposed point, 
by Prof. Wolitenholme.—On , the calculation or symmetric 
function* by Mr. J. Hammond. 

Royal Horticultural Society, January 10.— Hyleeahu dtr- 
matoidts: Mr. Pascoe showed a male and a female specimen of 
this British beetle, and alluded to the report that it feeds on the 
wood-borihg 'species, but does not itself bore the wood. Mr. 
Maclachlan remarked that it was an open question whether 
this idea were true.— Gleutmbmry Thorn : Dr. Masters exhi¬ 
bited specimens of this plant received from Mr. Boscawtn, 
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with buds and fruit. It was flowering later than usual. He also 
•bowed a variegated sport of the common laurel from the same 
gentleman.— Widow, spirits of: Some specimens of new species 
of willow, S. holosericea, 4 c., were received from Dr. Fraser, 

of Wolverhampton. It was suggested that they were hybrids or 
accidental importations. They were forwarded to the Kew Her* 
barium,— Carita condamarctnsis, Fruit of: A fruit of this plant 
was received from Mr. J. A. Henry, of Edinburgh. It was 
raised from seed sent by the late Prof, Jameson of Quito, 
and had been fertilised by the late Prof. Dickson.— Nitrogen 
in worm-casts: Dr. Gilbert described some experiments he had 
made in order to ascertain the proportion of nitrogen in worm* 
casts; which latter, according to Mr. Darwin, amount to between 
17 and 18 tons per annum per acre, of *2 inch in depth. He 
collected the casts of two or three weeks' formation, and found, 
by analysis of the dried mould, that it contained *35 per cent, of 
nitrogen, which is higher than that of mould of pasture land, via 
•25-'3 per cent, in the first nine inches, or two or three times as 
high as that of arable land, but not so rich as highly manured 
kitchen garden mould. Ten tons per acre would, therefore, 
yield 80 lbs, of nitrogen per annum, or more than double that of 
ordinary meadows without manure. The conclusion was that 
no gain accrued to the soil except from what the worms brought 
up from below, as by trenching.— Plants exhibited: Columnaa 
Katbrcyerana, with satin-like pendulous secund leaves and yellow 
flowers, from New Grenada, exhibited by Messrs. Veitch. It 
received a botanical certificate. Tccophilaa cyanocrocus, from 
Chili. This had flowered previously at Kew. It was brought 
by Mr. G. F, Wilson. A small bulbous plant with slender 
tubed and globular perianth of lilac colour, brought by Mr. Maw 
from Mount Ida, was exhibited by the Rev. II. H. Crewe. It 
was referred to Kew for identification and name \CoUhitum 
monianum , Bieli.]. Lygodictyon Forsteri, a fine specimen of a 
climbing fern, from Mr. Green, of Kingsford Stanway, near 
Colchester. Dracana Goldiana, exhibited by Mr. Wills, flower* 
ing for the first time in this country, with variegated foliage, 
received a botanical certificate. 

Victoria Institute, January 16,—A paper on ‘'Biblical 
proper Names, personal and local, illustrated from Sources ex¬ 
ternal to Scripture,” was read by the Rev. H. G. Tomkins. 
Communication* from Prof. Sayce, MM. Renouf, Lenormant, 
NaviUe, &c., followed, and a discussion ensued, in which Dr. 
Rassam and others took port. 

Paris 

Academy of Science!, January 9.—M. Jamin in the chair. 
—‘The following papers were readDocuments relative to the 
subject of Papin’s stay at Venice, by M. Daubree. Papin went 
to Venice with Paul Sarotti, a Venetian senator whom he met 
in London, and who had founded an academy in his own house 
in Venice (beginning about 1632), with a valuable lihmry. M. 
Daubree, in a recent visit to Venice, gained some information 
about the work done at the meetings. The Sarotti Academy 
still existed in 169a—On the powers and roots of linear substi¬ 
tutions, by Prof. Sylvester. —Experimental study on metallo- 
scopy, hypnotism, and the action of various physical agents in 
hysteria, by MM. Dwnontpellier and Magrnn. Among other 
things, the authors suppose there is an Intercrossing of sensitive 
and motor fibres in the dorso-lumbar region of the spinal cord, 
occasioning simultaneous movements of the upper limb on one 
side, and tne lower on fbe other; excitation of the surfaces of 
the latter causes movement of the former. This may explain 
the walk of quadrupeds, of man "on alb fours,” &c. The 
nervous hyperexdtabinty of hysteric persons in a state of hyp¬ 


sounding-board, by M, Bourbouze. A microphone is placed on 
the sounding-board of a piano or like instrument, and n affected 
by the strings vibrating m unison with sounds produced (with 
the voice or an instrument) near them. Such a transmitter is 
very sensitive.—Measurement of the interior resistance and the 
electromotive force of electric machines in action, by M. 
Cabanellas.—Note on the theory of formiates by M. Maumcnl*. 
Thermal researches on oxychlorides of sulphur, by M. Ogier,— 
On a carbonic ether of boefneol, by M. Haller.—On the formation 
of bases of the quinolelc series in the distillation of cinchonine 
with potash, by M. (Echsner de Coninck.—On terpine, byM. 
Walitzky.—On the existence of an automatic ’rhythm c ommon 
to several nerve-centres of the medulla oblongata, by M. 
Fredericq. With inspiration (respiratory centre) there is diminu¬ 
tion of arterial pressure and acceleration of pulsations (i.e. mini¬ 
mum of action of centres for vasomotor* and for stoppage of the 
heart). With expiration and respiratory pause, the effects ora 
opposite. This intermittent activity occurs apart from all change 
in the state of the thoracic organs, provided the blood bathing the 
medulla oblongata has a certain degree of viscosity; If it be too 
much arterialised, the three centres more or less suspend their 
action.—On the positions of equal luminous Intensity in twin 
crystals, between crossed Nicols, and application to the study of 
the concentric bands of feLpar, by M. Levy. The felspars in 
rocks are generally formed by juxtaposition of concentric bands; 
and in these the optical properties vary Irregularly, though the 
crystallographic orientation seems the same. Some have tried 
to explain this by supposing a variation in the chemical compo¬ 
sition of the bands. M. Ldvy pronounces this insufficient, and 
regards the bands as often due to a submicroscopic association 
of hemitropic lamellae of a fundamentally single felspar, accord¬ 
ing to the laws of albite and of pcricline.—On the artificial 
reproduction of analcime, by M. dc Schulten, His former 
method was heating a solution of caustic soda in sealed tubes of 
ordinary French glass. In another, he mixes solutions of sili¬ 
cate and alumioate of soda, such that the silica and alumina are 
in the same ratio as analcime, adds some lime-water (to facilitate 
crystallisation), and heats in a copper tube at 180 s for eighteen 
hours. While analcime, in natural specimens, 1ms optical pro- 
perties indicating the quadratic form, the author’s first artificial 
reproduction gave crystals apparently rhombohcdral, and his 
second, distinctly cubical crystals.—Study of subterranean 
waters in the department of the Meuse, by M. Holts. Some 
parts of France, such as Normandy, are almost entirely without 
subterranean waters, owing .to the refractory nature of their 
ground, but it is otherwise with the departments of the north¬ 
east (Meuse included), in the oolithic zone.—M. Fernolet indi¬ 
cated several examples of the diffusion of carbon. 


nervous hyperexcltabiuty of hysteric persons in a state of hyp¬ 
notism is illustrated. The so-called radiating ncurie force in 
hysterics is merely a manifestation of physical acts called Into 
existence (peripheric modifications caused by physical agents).— 
On the processes of coppering cast-iron, employed at the Val 


d’Osne, by MM. Mignon and Konart. They me a distinctly ackW 
solution, whereas alkalinity is the basis of M. Weil’s metMT 
(in which the organic add is only on accessory).—He Seftf E fer ; 
gave the gist of a volume of memoirs by Prof. J. P. CagfW' 
Harvard.—M. Dumas presented a fine work by M. Oviale, 
"Voyages photograpbiques dans les Alpes."—On an extension 
of the arithmetical notion of genua, by M, Pdncar*,—On alge¬ 
braic forms with several series of variables, by M. le Paige.— 
Differential equations of motion of waves produced at the sur¬ 
face of a liquid by the emersion of a solid, by M. Bousstnew.— 
On some eonsequanoetof the principle of Goss in electrostatics, 
by M. Crouflebois.—On a somd-tmamdtter with stringed 
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THE RECENT WEATHER 
HE weather of the winter months of 1881-82 bids fair 
to leave its mark on the annals of meteorology in 
an unmistakable manner. The abnormalities which are 
distinguishing it may be considered as having begun with 
the great storm of October 14, which was so disastrous 
to life and property, particularly among our seafaring 
population. During the last week of that month tempera¬ 
ture fell low enough to produce frost on the ground, a 
circumstance here referred to from the significance 
attached to it by Sir Robert Christison, who has been so 
long one of our best and shrewdest observers of weather. 
Sir Robert’s opinion is that when the temperature i.i 
Scotland during either the last week of October or the first 
week of November falls low enough to freeze the ground, 
an open winter will most probably follow, an opinion 
which the prevailing weather since has fully borne out. 

The November which followed was, as we have 
already shown (Nature, vol. xxv. p. 131), the warmest 
November in North Britain for the past 118 years, or 
since thermometers began to be employed to record the 
temperature. On the 27th of the same month the baro¬ 
meter, reduced to 32 0 and sca-levcl, fell at the Butt of 
Lewis to 27-865 inches, remaining at this low point from 
4.30 to 7 a.m., this reading being probably the lowest 
barometer ever recorded in the British Islands ; and over 
a wide area in the north-west and north of Scotland, and 
for a considerable time pressure was less than 28-000 
inches. December was, generally speaking, as regards 
its meteorology, an average month, temperature being 
about a degree and a half above the mean in the north of 
the Sbetlands, and as much below it in the south-west of 
Ireland; but over the greater portion of these islands the 
deviation from the normal temperature did not, cither 
way, amount to a degree. Some frost occurred about the 
middle of the month, but so slight as scarcely to offer any 
serious check to the growth of grass, and many late and 
early flowering plants, which at this early season present 
an appearance and a bloom* it wquld be difficult to 
parallel in the experiences of the past. The open season 
has culminated in the really fine weather of the last fort¬ 
night, marked by a temperature a long way above the 
average of January over nearly the whole of the British 
Islands and the greater portion of Northern Europe. 

The outstanding feature of this singular weather is the 
extraordinarily high barometer which has accompanied it, 
an anticyclone of a very pronounced character and of 
great extent having overspread the Continent during this 
time. Starting from January 10, it is seen that the centre 
of highest pressure on that day was over Eastern France 
find Switierland, in the centre of which pressure rose to 
30'S 12 inches. On the nth the area of high pressure 
increased and extended to eastward, retreating again on 
the lath to the position it had occupied on the 10th, 
barometers remaining substantially at the same heights. 
Q» the 13th the centre of the anticyclone moved eastward 
$ Prussia* pressure rising in the centre at Berlin to 30*903 
Indies {and on the following day the centre had advanced 
to Cracow with a pressure of 30*843 inches, whilst over 
Vovxxy.—No. 639 


well nigh the half of Europe pressure exceeded 30*700 
inches. On the 15th the centre was found in the same 
position, but pressure had risen at Lemberg to 31-024 
inches. On the 16 th the anticyclone again retreated 
somewhat to westward, and at Wilna the pressure 
rose to 31071 inches which is unquestionably one 
of the highest readings of the barometer ever recorded 
in this part of the earth’s surface. On the 17th the centre 
occupied the region of the Alps, where at Berne, pressure 
was 31-oi2 inches; on the iSth it had retreated to west¬ 
ward so that the southern parts of England and Ireland 
were covered by it, pressure there being all but 3 r -ooo 
inches. On the three following days, the anticyclone 
retained very much the same position, but the highest 
pressure in the centre fell successively to 30093 inches at 
Oxford, 30*079 inches at Nottingham, and 30*076 inches 
near the Isle of Wight. 

In vols. xxi., xxii., and xxiii., we took occasion, in 
reviewing the splendid series of International Weather 
Maps issued by the Meteorological Department at 
Washington, to point 'out and enforce attention to the 
important relations thereby disclosed between the dis¬ 
tribution of atmospheric pressure, and that of tempera¬ 
ture. The same relations have been observed during the 
past fortnight. Let our Daily Weather Reports be looked 
at from the nth to the 16th, and it will be seen that the 
British Islands lay between the anticyclone which over¬ 
spread the Continent with its high pressures, and a 
system, or systems, of low pressures out in the Atlantic ; 
and that the barometric gradient was considerable during 
the time. With this arrangement of the pressure, 
southerly winds set in, characterised by a remarkable 
volume and persistency, and since owing to the great 
extension southwards of the anticyclonic area, they had 
come from a great distance, these winds were further 
characterised by a mildness and a warmth reminding one 
rather of the weather often experienced towards the end 
of September. The mean temperature of London for 
these days was 5°'6 above the normal, and in the Scilly 
Isles 6 0, 3. 

On the other hand, as the anticyclonic area ad¬ 
vanced on the south of England, the southerly winds 
gave way and were replaced with light winds and calms. 
The effects of terrestrial radiation now manifested them¬ 
selves in a pronounced manner over the comparatively 
calm area, and the temperature of London markedly fell, 
and fogs begun to prevail, as frequently happens under 
these conditions. On the iSth and 19th it was 5”-8 below 
the normal. At the same time our western and northern 
coasts were outside the calm anticyclonic centre, and 
within the outer region where moderate barometric gra¬ 
dients prevailed, and there, accordingly, southerly and 
south-westerly, winds and high temperatures prevailed. 
Thus while in London the temperature was 5’-S below 
the normal, it was s c, 2 above the normal at Mullaghmore, 
6 5 ‘4 at Leith, 9° *2 at Wick, and 9°*6 at Stornoway. We 
have seen that the centre of the anticyclone advanced 
sooner on Lyons than on London, and there according^ 
temperature fell sooner below the normal. Colder 
weather set In at Lyons on the 12th, at Paris on the 
14th, London on the 17th, and the Tale of Wight on 
the r 8th. 

Over regions situated to the south of the anticyclonic 

o 
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area, particularly to the south-east, northerly winds ruled, 
and as a consequence temperatures fell below the normal. 
Thus at Algiers during these days temperature was con¬ 
stantly under the mean, varying from 2°-9 to 6°*S, the 
whole period showing a mean deficiency of 5“*o; and 
from the 13th the mean deficiency was 3°*8 at Malta, and 
5°>6 at Constantinople. On the other hand, over the 
north of Europe, which was during this time outside the 
calm anticyclonic centre, and marked with moderate baro¬ 
metric gradients, westerly and southerly winds prevailed, 
in some cases in considerable force, as on the occasion 
when a storm appeared in the Arctic Sea to the north. 
This region was therefore characterised almost through¬ 
out by abnormally high temperatures, the mean excess at 
Haparanda, at the head of the Gulf of Bothnia, being 
2I 0, 9 for the week ending Saturday last. 

Thus, with ^barometers equally, or all but equally high 
the most diverse temperatures prevailed, the conditions 
determining the temperature in any locality not being the 
height of the barometer but the position of the locality 
with reference to the areas of high and of low pressure 
which prevailed over Europe at the time; or putting the 
result into the simplest words, it was not the height of 
the barometer, but the direction and force of the wind, 
which determined the temperature. 

The highest barometer noted in the Weather Charts 
as having occurred in the British. Islands during this 
time was 30-970 inches at 8 a.m. 'of the 18th at Oxford. 
Higher barometers than this even were recorded in i8o8 ( 
at Gordon Castle, Banffshire, by Mr. James Hoy, he 
having noted 31-007 inches at 9 p.m. of February 24 of 
that year; and again 31*046 inches at it p.m. of January 
8, 1820, this last reading being in all probability the 
highest reading yet recorded in these islands. 


MR. MIVART ON THE CAT 
The Cat An Introduction to the Study of Backboned 

Animals, especially Mammals. By St. George Mivart, 
• Ph.D., F.R.S. With 200 Illustrations. (London: 

John Murray, 1881.) 

HE author of the present volume tells us in his 
preface that it "is expressly intended to be an intro¬ 
duction to the natural history of the whole group of back¬ 
boned animalsj but the subject has been so treated as to 
fit it also to serve as an introduction to Zoology generally, 
and even to Biology itself." By serving as a guide to 
the structure, as ascertained by dissection, and natural 
history of the cat, it will, it is hoped, “ give the earnest 
student of biology the knowledge of anatomy, physiology, 
and kindred sciences which is necessary to enable hint to 
study profitably the whole class" of Mammals, the natural 
history of these generally being, we are told, to be treated 
of in a companion volume. 

After a somewhat careful study of the bulky volume of 
550 pages before us, it is with some regret that we doubt 
if Prof. Mivart’s intentions are likely to be realised, as, 
trying to attain two very desirable ends, it is not evident 
that he has succeeded in either. 

The student of anatomy will, we think, find that much 
of the descriptive part of the present work is too sketchy 
to be of real service as a text-book of .Mammalian anatomy, 
and.the almost complete absence of references—even to 


Strauss-Durckheim’s elaborate “ Anatomic descriptive et 
comparative du Chat," published, with excellent illustra¬ 
tions, at Paris so long ago as 1845—also seriously detracts 
from its value in this respect. On the other hand, any one 
taking it up with a view to understanding the mam prin¬ 
ciples and objects of [biological science will, even if he 
succeed in his endeavour, be liable we fear to be disgusted 
by the large amount of ‘‘dry" and quite unreadable 
detail contained in it. Nor can we always speak very 
highly of the accuracy and style displayed in the volume 
in question. 

After an introductory chapter, eight chapters are de¬ 
voted to the consideration of the various organs of the 
cat, the anatomical structure of each system being accom¬ 
panied by an account of its histology and functions. As 
already indicated, the descriptions of many of the parts 
concerned strike us as rather too brief and wanting in 
preciseness, whilst in some parts that we have tested we 
find considerable omissions. Thus in the account of the 
cranial nerves in Chapter IX. we find no mention of such 
interesting nerves as the vidian and recurrent laryngeal; 
in the myological portion, no account at all is given of the 
important subject of the nerve-supply of the various 
muscles described, which is only indicated later on when 
considering the distribution of the nerves themselves. 

With regard to the histology of the various tissues, it 
would be more satisfactory as convincing the reader that 
it is the cat, and not some other mammal the structure of 
which is being described, if the illustrations were not so 
frequently taken from the pig or the well-known figures 
of Quain’s Anatomy. 

Chapter X. is devoted to the “Development of the 
Cat, 11 and here it would have been still more desirable 
that the author should have stated explicitly how much, 
or how little, of its contents apply to the cat, or at least 
have given references to the authorities for some of his 
statements. The account given seems, as far as we can 
judge, intended to be a rteumf of the principal facts 
ascertained as regards the development of Mammalia 
generally, but if so some of the views put forward are 
rather startling. 

Thus on p. 320 we are told that “ the first indication of 
the embryo is the appearance of a longitudinal depression 
or furrow, termed the medullary groove Fig. 145, to 
which reference is made, pretty clearly shows that what 
is meant is, in reality, the primitive streak (in fact it is 
called, in the explanation, though not in the description, of 
that figure the “ primitive groove a structure of quite 
a different order and significance, as surely Prof. Mivart 
must know, from the real medullary groove. The heart 
is said to be formed by “one vessel, tubular and 
rhythmically contractile"; in fact, in Mammals, as ih 
Birds, it always arises from two tubes, which only unite 
subsequently (Cf. Balfour’s “Embryology," voL if. pp, 
522, 523). In the account of the development of the 
nervous system the statement made that “the white 
matter of the spinal cord is formed by transformation of 
the cells of the adjacent mksoblast” (p. 356), is quite 
opposed to all that we know of the development cf that 
system in Vertebrates, and we are left to infer tlttt the 
"mass of the nerves" are also derived from mesobhst, 
in contradiction to the observation and views of our most 
distinguished embryologists. The account of the dove- 




Jan. 26, 1882 ] 


NATURE 


28; 


lopment of the urinary organs and suprarenal bodies 
(pp. 350, 351) also leaves much to be desired. 

After a chapter on the “ Psychology of the Cat,” Prof. 
Mivart devotes one to the different kinds of cats, living 
and extinct Of the living species he recognises fifty, 
forty-eight of which are included in Felts, the other two 
being the two species of Cheetah ( Cynalurus ). We 
are glad to see that Prof. Mivart does not recognise 
the various genera Leo , Tigris, Uncia , &c., proposed by 
the late Dr. Gray, which have been adopted by some 
recent naturalists. The Ounce (F. uncia) is stated 
(p. 396) to occur near Smyrna; but we believe the sole 
authority for this is the identification by the late Mr. 
Blyth, who was followed by Gray, Jerdon, and others, of 
the Felt's tulliana of Valenciennes with the true F. uncia 
of the central tablelands of Asia. According to the latest 
authorities F. tulliana is certainly not the Ounce, and is, 
in all probability, only a long-haired and pale-coloured 
Leopard (F. pardus). 

Chapter XIII. is devoted to the “Cat’s Place in 
Nature,” a consideration of the relationships of the 
Felida to other Carnivora, and organic forms gene¬ 
rally. In the enumeration of the characters of the 
three great groups of Fissiped Carnivora, we miss any 
allusion to their well-marked cerebral differences, clearly 
pointed out by Prof. Flower, and on which the late Prof. 
Garrod laid so much stress. “Aard-vark,” we may 
mention, is the Dutch name for the Orycteropus , not for 
Proteles , as stated on p. 483. The cat’s hexicology (or 
its relations to its environment) occupies the next chapter, 
and the concluding one deals with the problems of the 
origin and pedigree of the animal. In treating of the 
main zoological regions of the globe (pp. 497-500) it is not 
clear by what exact criterion Prof. Mivart has been 
guided in selecting forms representative of those regions. 
Neither mules (why introduce such artificial products as 
hybrids at all in such a connection ?) nor chameleons can 
be considered as specially characteristic of the “ Paloe- 
arctic ” region, nor should we have noted the absence 
of “true grouse” or the presence of “ the mocking-bird ” 
as peculiarities of the “ Ne-arctic ” one. Why, too, call 
Hyomoschus the “ aquatic musk-deer ” (p. 498), when on 
p. 467 Prof. Mivart has correctly characterised the chev- 
rotains as “ very small animals, commonly called in error 
musk-deer ”? 

The book, we must add, is on the whole got up in very 
good style, both as regards type, paper, and illustrations. 
Of the latter there are over 200 woodcuts, many of them 
original, and including a nice series of figures of some of 
the less known species of Felida, as well as of skulls of 
some of the more remarkable North American extinct 
JEluroidea. It is to be regretted, however, that the volume 
should be disfigured by numerous misprints, most of them 
of well-known names. Thus we have Pot asm gale and 
Potomgale, Arctitis , MustMidee, Amphiu&ma, “ Horned- 
senamer ” (for -screamer), Ttniada, Gregormida, &c. 
Fort Bridge-, a locality in Wyoming Territory, well known 
for its vertebrate remains, appears as Fort Bridges (p. 
S **) and also as “ Fire Bridge" (p. 506) 1 Prof. Mivart, 
too, is not consistent in his spelling; thus we have Bali 
and Bally, and /f floras, ifiluropus, &c., succeeded almost 
immediately by ^riuroidea, Pseudduras, &e. Lastly, it 
- ** a pity that the author does not always give his refer¬ 


ences in full, or even get the titles of the journals quoted 
correctly: thus on p. 331 we notice the “ Quarterly Journal 
of Microscopic Science, and Schafer’s Proceedings of the 
Royal Society” (sic). W. A. Forbes 


CR YSTALLOGRAPHY 

Ratnmelsberg's Handbuch der Krystallographisck-Physi- 
kalischen Chetnie. Vol. I. (Leipzig; W. Engelmann, 
1881.) 

HIS volume may to a certain extent be regarded as 
the first part of a new edition of Prof. Rammels- 
berg’s two previous works on the same branch of science 
(“ Handbuch d. Kryst.-Chemie, 1855; and “Die Neuesten 
Forschungen im Gebicte der Kryst-Chemie,’’ 1857). The 
development of its plan and the wealth of material entitle 
it, however, to rank as a new work, and has necessitated 
its division into two parts, of which the present one deals 
with the elements and inorganic compounds. Of late 
years much work has been done in the investigation of 
the physical properties of the artificial substances ob¬ 
tained in our chemical laboratories, the account of which 
is dispersed through the various scientific periodicals 
often in such a way as to render it all but impossible to 
find out whether any investigations have been made of 
the physical properties of a particular substance. The 
present work will therefore be highly welcome to both 
chemists and physicists.who are interested in this their 
common province, and as a book of ready and easy refer¬ 
ence will be a great boon to all researchers. The aim of 
the book is to give in as condensed a form as possible all 
the physical properties of artificial substances as far as 
they have been determined, in addition to the crystallo¬ 
graphic characters which are often the only one9 known. 
Thus the optical constants, the dilatation under change 
of temperature as determined by Fizeau, the electrical, 
magnetic, and other properties of each substance are 
given wherever known. In fact it aims at doing for 
artificial substances what has been already done for 
minerals in Miller’s and Des Cloizeaux’s “ Treatises on 
Mineralogy.” In addition the references to the original 
memoirs on each property are placed directly after the 
account of this property. Prof. Rammelsberg’s reputa¬ 
tion for the thoroughness of his work has been so long 
established that it seems almost impertinent to praise the 
excellent way in which he has here carried out his inten¬ 
tion. He has produced a book which will not only be in 
every chemist’s and physicist’s library, but one which will 
be continually consulted by them. After dipping into the 
book in numerous places only one substance has been 
met with which seems inadequately treated, and this is 
antimony iodide, than which few substances are more 
interesting to the crystallographer. The account of the 
modifications and their relations is in this case scanty 
and imperfect^ and the reference to Prof. Cooke’s elegant 
research on them is wanting in precision. 

Prof. Rammelsberg adopts the Weissiao system of 
flotation in his Crystallography, but this not in its entirety, 
as hq uses sub-multiple— and not multiple—indices, as 
was done by Weiss. In the last paragraph of his intro¬ 
duction he states his opinion that the Welssian system is 
superior to those both of Naumann aod of Miller, and he 
ends by declaring that crystallography would have been 
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much mote studied by chemists had crystaliographers 
avoided following the two latter distinguished men. It 
is difficult to understand such a view for, as far as de¬ 
scriptive crystallography is concerned, the Weissian and 
Millerian notations are practically identical except in the 
rhombohedral system, where different axial systems are 
adopted. The advantages of Miller’s trigonometrical 
methods of calculation are acknowledged by many who, 
through long familiarity, invariably use the geometrical 
methods, and no one who is acquainted with both can 
hesitiite as to the one he will employ. 

The work is a fresh monument of Prof. Rammelsberg’s 
indefatigable industry and skill in arranging and con¬ 
densing a vast amount of material, and is a worthy addi¬ 
tion to the long list of works on chemist) y and crystallo¬ 
graphy with which science has been enriched by him. 


OUR BOOK SHELF 

The Encyclopedic Dictionary: A New and Original 
Work of Reference to all the Words in the English 
Language. By Robert Hunter, M.A., F.G.S. Illus¬ 
trations. Vol. I.: A—Cab. (London : Cassell, Pctter, 
and Calpin. No date.) 

The Imperial Dictionary of the English Language: A 
complete Encyclopedic Lexicon, Literary , Scientific , 
and Technological. By John Ogilvie, LL.D. New 
Edition, carefully revised and greatly augmented. 
Edited by Charles Annandale, M.A. 3000 Engravings. 
Vol 1 .: A- Depasccnt. (London ; Blackie and Son., 
1882.) 

No better evidence could be adduced of the extent to 
which science has permeated modern life and literature 
than the prominence given to scientific terms in these 
two dictionaries. Words which a few years ago were 
confined only to technical vocabularies and were known 
only by specialists, are in these reference-books for gene¬ 
ral use found side by side with the vocabularies of 
Chaucer, Shakespeare, Tennyson, and Dickens. The 
many illustrations, too, are to a large extent derived from 
science, while the great advances recently made by a 
scientific study of language are shown in the etymologies. 
Mr. Hunter*5 undertaking is .one of great magnitude, a 
combination of the dictionary and encyclopaedia, an ac ■ 
count of things as well as words. To judge from the 
first volume, it is likely to turn out a work of great prac¬ 
tical utility. The vocabulary is as complete as could be 
desired, and the treatment of the various terms full, con¬ 
cise* accurate, and methodical. Mr. Hunter includes 
terms in the oldest English, and the scientific vocabulary 
is so full that it will be found of service even to specialists. 
The special terminology of botany, zoology, and chemistry 
is included, and, so far as we have tested, all those 
terms which have originated in the recent rapid advances 
of science. The numerous illustrations are carefully and 
nicely executed, and the etymologies give evidence of the 
study of the best authorities; though sufficient care is 
not always taken to distinguish between cognates and 
derivatives. Mr. Hunter has been “assisted in special 
departments by various eminent authorities” ; indeed he 
could never have adequately carried out his undertaking 
without such assistance. We wonder, however, who his 
botanical assistant is. Under Botany we have a short 
history of the science, in which its classifications by 
various authorities are given; in Modern Botany, for 
example, we have first Lindley, then Thomd, and finally— 
44 Robert Brown, jun.” I 

Ogilvie's Imperial Dictionary- has held its place far 
about forty years, in spite of certain failings, especially 
in its etymology. It quite deserved the great reputation 


and popularity it had for so long, for it was really the 
most thorough and complete and practically useful dic¬ 
tionary in the language. It really, like Mr. Hunter’s 
book, was a combination of dictionary and encyclopaedia. 
It, however, greatly needed to be brought up to dam, and 
this is what Mr. Annandale has attempted to do in the 
new edition, and the attempt has been successful. It is 
more concise than Mr. Hunter’s book, both in vocabulary 
and definition, but on this very account may be preferred 
by many. It ranges over the whole of English and Scotch 
literature, and its scientific department is as full as the 
most exacting reader could require. The definitions ere 
given with care and accuracy; the etymology is up to the 
latest research, and is concise and clear; the illustrative 
quotations show extensive reading, and the illustrations 
are thoroughly intelligible and neat. In its new form 
the “Imperial” is likely to meet with as wide acceptance as 
it did when originally published. Both dictionaries are 
excellently printed. 

First Steps to a New Selenography; in which it will be 
recognised that the Moon was once an Inhabited World. 
By John Jones. (Dundee : J. Leng and Co., 1881.) 
The title of this little book Is hardly in accordance with 
its contents. For it is not selenography—the description 
of the features of our satellite—but selenology , the theory 
of the mode of their formation, that the author has taken 
in hand; and the inhabitants to whom he proposes to 
introduce us will be found to be by no means, as we 
might have expected, “men in the moon,” but creatures 
of one of the lowest types of existence. We will not, how¬ 
ever, quarrel with this. But we are obliged to add that the 
writer has attacked his subject in rather a peculiar way. 
Having come into possession of a good telescope, ho has 
satisfied himself, from three nights' inspection of the 
Moon, that all former observers are in the dark, and that 
the real cause of her crateriform aspect is the building up 
of atolls of coral reef in oceans of volcanic mud, while the 
mysterious brilliant streaks are due to the friction and 
polishing of a glacial period. Various theories, as our 
readers may be aware, have been proposed to account for 
the wonderful aspect which our satellite presents in a 
telescope, and which is not unencumbered with difficulty; 
and the discussion, which has been going on for half a 
century, has by no means reached an uncontroverted 
solution. Nor can it be any disadvantage to the cause of 
truth that it should be thoroughly ventilated, and Jooked 
at from every point of view. But we must be forgiven for 
doubting whether the publication before us will advance 
the inquiry. We are loth to bear hard on any ingenious 
speculator, but we cannot persuade ourselves that the 
“crater-craze,” be it right or wrong, will be “exploded” 
by the observations of three nights. And as to the possi¬ 
bility, alleged in the 44 Epilogue,” that a meteor, 44 col¬ 
liding with the extremities of projecting pinnacles of the 
lunar structures,” might demonstrate the theory to our 
senses by transferring a fragment of coral reef to the sur¬ 
face of our globe, the author we hope will excuse ns for 
preferring to wait for the messenger before we acquiesce 
m the theory. 

The First Book of Knowledge. By Fredk, Guthrie, 
F.R.S. (London: Marcus Ward and Co,, 1881.) 
From the style of this little book we should judge that it 
is intended for the use of School Board teachers In riving 
Object Lessons. It gives in simple language an idea of 
the nature of common objects, and aho of the mode of 
their composition. Of course from a man of such well- 
known ability as Prof. Guthrie we may be quite sure that 
the book will be perfectly accurate and thoroughly good 
so far as its subject-matter is concerned. The manner, 
however, in which the knowledge to be communicated is 
arranged is by no means to ho unreservedly praised. In 
endeavouring to be simple Prof. Guthrie has adopted r 
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style 'which, to say the least of it, is clumsy, and which in 
many places is so unique as to be almost ludicrous. Prof. 
Guthrie calls every thing either a stuff or a thing, for 
Instance, clay is a stuff and a brick is a thing, so then he 

S a to tell what stuffs are and how they are made into 
The different subjects are very carefully arranged 
jrters and paragraphs, and questions are given which 
would prove very useful few a class. Some of the descrip¬ 
tions of common objects are graphic, in other cases there 
is rather too much brevity employed. 

A Lady's Cruise in a French Man-off War. By C. F. 
Gordon Cumming. Two vols. Map and Illustrations. 
(Edinburgh and London : Blackwood, 1882.) 

THOSE who have read Miss Gordon Cumming’s “ At 
Home is Fiji,” recently reviewed in these pages, will be 
glad to meet with her again. The present work is more 
slight and sketchy than the former, but no less interesting. 
It consists of a series of letters written from day to 
day during a cruise on board a French man-of-war, in 
the autumn of 1877. Miss Cumming was the guest of 
the French Bishop of Samoa, and accompanied him on his 
visits to the churches on various South Sea Islands. In 
this way she visited the Tonga, Samoa, and the Society 
Islands, making a specially long stay in Tahiti, and every¬ 
where received with the warmest hospitality. Besides 
the genuine interest of Miss Cumnung’s narrative, it is 
valuable as giving a very full idea of the present condition 
of the islands visited. She has also a naturalist’s eye for 
geology and botany, and has occasional interesting notes 
on the products of the islands. The cover of her book 
is a novelty, and its delicate colours make one afraid to 
handle it. It bears a coloured illustration of the beautiful 
climbing fern, which twines round trees and shrubs in 
the Pacific Islands, and is called by the natives u Wa 
Kalou * (God’s Own Fern). 


LETTERS TO THE EDITOR 

[ The Editor Jets net held himself responsible Jar opinions expressed 
by his eorrespoiuients. Neither can he undertake to return, 
or to correspond with the writers off, rejected manuscripts. 
No notice is taken of anonymous communications. 

[The Editor urgently requests correspondents to keep their letters 
Os short as possible . The pressure on kis space is so great 
that it is impossible otherwise to ensure the appearance even 
off communications containing interesting and ncvel facts.'] 

The Mid day Darkness of Sunday, January 22 

IT is to be hojied that you will receive many and good 
accounts of the wonderful, perhaps unprecedented darkness 
which obscured London for some three hours on Sunday last, 
in order that Us range may be localized. 

It appears to have commenced about iqJ A.M., though 1 
cannot vouch for it, as I had been up till near dawu, and was 
not roused till near noon. Then truly it was hard to believe 
the dock I To all practical intents and purposes it was night; 
only the street lamps remained unlit. Thin however enabled 
one to realize more fully the wonderful absence of all ordinary 
daylight in the streets. After the fir>t surprise, it occurred to 
me to note inch facts as would hereafter constiiutc evidence. 
In the first place I sought to establish that the phenomenon was 
not tui ordinary thick London fog; secondly, to find some 
Striking measure of the darkness, in one’s immediate vicinity. 
A third observation offered itself in corroboration of both. 
These I will give in detail. 

Looking out of a first-iloor window, eastwards, t had on the 
right towards the south the sharp toll spire of I<angham Church, 
clearly visible (at a distance of 65 yards) against the darkly 
lurid background afforded by the distant fog behind, which 
must have been the sun, then near the meridian and at about 
the proper elevation, but of course quite invisible. The dear- 
**■ or the outline showed how slight was the fog—at any 
rate b elow the level of its .apex. Next, looking across • the 
■treet, fourteen yards from wall to wall, the gas-lit interiors 
qpporite were all plainly visible—blinds not bringdown, nor 
amtains drawn, in London, during foe daytime, even if the gas 


is lit. It was obvious that there was no fog to speak of. Next, 
as to the darkness : I say that the street lamps were not lit; 
consequently this observation was ea<-y. I remarked thai though 
one could hear the passers-by on the opposite pavement, they 
u ere quite invisible. I could only see the lower limbs as they 
crossed the dim lights in the opposite basement windows. Lastly, 
looking northwards, where a turn of the street brings a line of 
four-storied houses across the line of sight, at forty-five yards 
distance, many of the windows where the occupants were not at 
church, being lighted from within, weie easily seen; but there 
was not the faintest sky-line: the sky, or rather background of 
foggy air, was utterly devoid of illumination. The window* 
alone stood in evidence that there were houses there, not 
obscured by fog. 

Finally, so strong was the impression of mere darkuess that, 
having sat down to write, 1 started up and went again to the 
window, with the ejaculation—“ Why, one ought to see the 
stars ! ” and I should hardly have been otherwise than satisfied 
if 1 had seen some. 

Others may have seen this kind of thing in Ixmdon before. 
Certainly I have not; and 1 have a strong impression that if it 
had happened on a week day, instead of on a Sunday during 
the morning service, we should have had a storm of complaints 
from the City, which even the Times would have noticed 1 

i, Laugham Street, January 24 J. Herschkl 


Earth-Current* 

A remarkable and unusual sudden appearance of earth 
currents occurred between 10.15 and 10.20 p.m. Greenwich 
time on the evening of January 19, on lines tunning east and 
u est. They dknppearcd as rapidly as they arrived. They were 
weak, measuring, when at a maximum, 3.3 imlliampcres. Traces 
remained until I0.50. It will he interesting to learn if simul¬ 
taneous disturbances occurred in our magnetic observatories, I 
have not heard of any aurora being vi-ible that night. 

January 24 W, II. PkEECE 

The Storage of Electricity 

Wk have heard a great d«al of late in reference to what is 
called the storing of electricity, and not long miicc wc had a long 
account in the Times of the journey from Paris to Scotland of a 
gentleman who carried with him a number of celts "filled with 
electricity,” and representing " hundred', of thousand-, of foot- 

E unds of force.” The daily papers and the scientific serials 
ve vied with each other in telling how electricity can be stored, 
or Imttled up and transported from place to place, to be drawn 
upon as circumstances may demand. Tbe result is that the 
majority of those practically unacquainted with the subject have 
very false ideas as to the nature of the Plante*, the Faure, or the 
Sutton accumulators. In no sense of the word can these beautiful 
forms of batteries Ire called stoicis of electricity. A man who 
should carry with him a niece of copper, a piece of zinc, and a 
little sulphuric arid, and should then boast that he was transporting 
electricity from place to place, or carrying half-a-dozen thunder¬ 
storms in his pocket, would be rightly regarded os comuiitting 
an abuse of language. A man who carries a box of lucifer 
matches in his pocket has no right to say he is transporting fire 
from place to place, or to speak of them as stovers or accumu¬ 
lators of fire, lu like manner it is an abuse of language, to 
speak of electricity I cing carried from place to place, or stored 
up for future use in the Faurc secondary battery. Nor is it less 
incorrect, or less misleading to speak of M charging " such bat¬ 
teries with electricity. The dynamo machine may render the 
amalgamated lead and copper of a Sutton battery capable of 
being unequally acted upon by sub huric acid, and of thn* giving 
rise to an energetic current of electricity, and the reversing action 
of such batteries is undoubtedly very beautiful and certain to be 
of the greatest possible practical convenience, hut there is nothing 
in the principle of their action to justify the very misleading 
language then In reference to 'them, not only by writers to the 

K vincial press but by scientific men in high-class journals. 

dial electricians understand generally perfectly well what 
they mean by the figurative language they use, but it would be 
wefij if tn lecture* and articles of a didactic nature, or intended 
fer foe information of the general public, they were to use 
la ng ua ge of a less metaphysical character and to describe a thing 
os it really is. It is because as a teacher J know how npt people 
arq to give * concrete significance to abstract or figurative expres- 
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sions that I ask yon to find' room in your pages for this short 
protest. Edmund P. Toy 

;' Middle Class Schools, Littlchampton, January 13 

A Solar Halo 

A PHENOMENON quite unusual in these parts was witnessed 
here this morning in the form of a solar halo of surpassing bril¬ 
liancy, The outer ring was dazzling white; the next pale lemon, 
the inner orange, and the inclosed space grayish brown, uniform 
throughout. The display was brightest at sunrise. The sky 
was clear with the exception of a few light clouds along the 
eastern horizon. The air was still. The temperature was ten 
degrees below freezing point. As the sun climbed higher the 
colours gradually faded out, until at 10,30 the last traces bad 
disappeared. J. T. Brownell 

Mansfield, Pa,, U.S.A., January 10 

Coltsfoot 

There is an interesting article on "Coltsfoot” in the Pall 
Mall for January 21, in which mention is made of fifty-two 
species of wild flowers being in bloom at Lyme Regis ; " and at 
Hastings nearly one hundred have been counted within a semi¬ 
circular radius of 10 miles.” Coltsfoot is amongst the flowers 
already in blossom on the south coast; and it is instanced as a 
very remarkable proof of the mildness of this winter. I think it 
is nearly as wonderful that Coryltts avtUana, the common nut, 
should be in blossom on a sheltered bank in North Wiltshire. 
Not only are the catkins fully in blow, but the fertile flowers are 
also in blossom, and that not only on one, but on many bushes. 
A wood full of primroses such as we often wait for till March 
or April is another instance of absence of frost. 

T. S. Maskelyne 

Salthrop, Wroughton, Wilts., January 23 

The Absolute Sine Electrometer 

IN my paper In last week’s Nature (p. 278), read inch 
pitch’’ instead of " ^ inch pitch” for the micrometer screw. 
The diagram has been turned round counterclockwise. 

Cooper’s Hill, January 2t George M. Minchin 


Fedicuu. —A correspondent asks if any one can inform him 
whether in experimental researches on spontaneous generation 
pediculi have ever been the subjects of observation, and if so, 
with what re-ults? Further, is it likely that the deusily of their 
dermal structures affords them a means of resistance to heat 
applied through a liquid medium ? 


PHYSICAL NOTES 

Dr, R. Konig has recently described a method of investiga¬ 
ting the nodes in the vibrating column of air in an organ-pipe. 
The pipe—a large one—is laid horizontally on its back, and a 
long slit is made the whole length of the pipe. The slit is closed 
by water, the pipe lying in a trough. A small curved tube, 
open at the end, passes down through the water and up through 
the slit into the pipe. Its other end is joined to a manometric 
capsule in conjunction with a flame apparatus of the usual type. 
The nodal surfaces can he determined to within two millimetres. 
The introduction of the tube interferes less with the conditions 
of vibration than the introduction of a tissue-paper disk or other 
explorer hitherto u ed. 

A new barometer, automatically recording the variations on 
an enlarged scale, has been invented by Marshall Delaey {Pull. 
Belg, Acad., No. 8). It has the following arrangementThe 
barometric tube, having a capacious reservoir at top, is fixedly 
suspended. The cistern is a tube slightly wider and nearly as 
long; it bean on ooe aide an index, and on the other a pencil 
working on a moving cylindrical surface, and it forms the upper 
pact of a kind of areometer, having a downward extension in the 
form of a dosed tube floating in mercury in a wider tube, which 
communicates below, through a U-tubc, with a wide and 
shallow covered cistern, the level in which is approximately 
constant. The variation of pressure U marked by the variation 
of the height of mercury in the reservoir, and thus latter U to 
that of the total height in the barometric cistern (or to the path 
of the float or of the pencil) in the ratio of the section of the 
cistern to that of the reservoir (a sixth in the instrument the 
author represents). Thus an amplification is realised. 


The colourless fluorspar of Switzerland, according to M. 
Cornu {Jour, dt Pkys., October), is a substance at least as 
trmsparent for ultra-violet rays as quartz, and its law of diaper* 
sion is so much in harmony with that of quartz that with the 
two a system of lenses of nearly perfect achromatism may be 
had. To give an idea of this achromatism M. Cornu states 
that he obtains on one clichi, with very satisfactory distinctness, 
the spectrum of all the photographic lines of metals, from the three 
blue lines of zinc to the lines No. 32 of aluminium. With such 
objectives a determination of the wave-lengths of very refaugible 
radiations becomes possible. The author describes measure¬ 
ments of t is kind (along with details of method) in the case of 
magnesium, cadmium, zinc, and aluminium. 

A rheometer, for measuring currents at'different depths in 
water, is described by Signor Scardona in the Rivista Scientifico- 
Industrialc (September 30). It acts by pulses generated at 
intervals (according to the speed of the current) in a tube, and 
affecting a bell. The water-current acts on two screw-vanes on 
a horizontal shaft in a case attached to a vertical rod. This 
shaft (which a flat vane keeps in a line with the current) actuates, 
at intervals, through an endless screw and a reducing system of 
wheels, a lever applied to a caoutchouc capsule at the end of a 
metallic tube, through which, and a flexible tube attached, the 
resulting pulses pa s to the bell-arrangement (which is in a portable 
case). The rod and the metallic tube are each made up of 
several pieces screwed together, and the vane case and tube can 
be fixed at any part of the rod. The advantages etaiuned over 
Amsler’s rheometer are simplicity (in dispensing with electrical 
action), and a better kind of signal (one stroke of the bell for 
each turn of a wheel). 

An experimental inquiry by Herr Graetz (fYicd. Ann. No. 10) 
into the heat-conductivity of gases and its relation to tempera- 
lure results as follows1. IIeat-c.>nduction in the gas«H air, 
hydrogen, and (with low temperatures) carbonic acid, consists In 
transference of progressive energy only; intramolecular energy 
contributes immeasurably little. The molecules thus behave like 
material points. 2. The relation of heat conduction to tempera¬ 
ture is found by experiment to he such (approximately) as 
Clausius’ theory requires. 3. All results for gases and vapours, 
showing divergences from the values calculated from theory, are 
without evidential force, for .they only gave the apparent heat- 
conducting power, in consequence of absorntion of radiant heat. 
4, The divergence of the temperature-coefficient of friction from 
that calculated from theory cannot have for cause (or not alone) 
the decrease of the molecular diameter with rising temperature; 
some other explanation mu-t be sought. 

A useful comparison of the numerous determinations of the 
expansion of water by heat is made by Herr Volkmann in a 
paper contributed to Konigsberg Institute ( Wied. Ann. No. 
10). Experimenters, it is known, have used two methods—the 
hydrostatic and the dilntometric. The author gives in a table 
the average values for volume and density of water (deduced 
from the observations of Hagen, Mattbiessen, Pierre, Kopp, and 
Jolly) for all temperatures from zero to 25°; also the volumes 
every 5“ from 25° up to »oo\ The temperature of greatest 
density of water is, according to the best data, + 3*94” C. Herr 
Volkmann thinks there is no occasion to study the subject anew 
on the lines hitherto adopted; but it might be well (in his 
opinion) to observe the absolute expansion of water in the same 
way os Regnault determined that of merenry (with communicating 
tubes). 

In view of assertions that the band-spectrum attributed to 
hydrogen by Herr Wiillner is really that of a hydrocarbon- 
acetylene according to Herr Ciamician—the former physicist has 
mode a careful examination of the acetylene spectrum (Wmt 
Ann. No, 10), and finds that, as might be expected from Are 
higher proportion of carbon in acetylene, its spectrum differ* 
from that of hydrogen much more than do the spectra of ethylene 
and marsh gas. While in these latter the characteristic carbon 
bands indicate the spectrum to be that of a carbon-containing 
gas, the whole of the red, orange, and yellow part, in the other, 
resembles much more the spectrum of carbonic add than it does 
that of hydrogen. 

The physical properties of indium have been very little 
known hitherto. A recent contribution on the subject- by Herr 
Erhard (tVicd. Ann. No. 11) treats of some of its electric proper¬ 
ties. As regards resistance, he finds that indium is like tome Other 
metals in not coming under the often-accepted rule that pure 
metals have a change of coefficient of resistance with tempera- 
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rare corresponding to the absolute temperature. The thermo* 
electric potation of iridium among seven other metals for tem¬ 
perature-differences o 6 and 98**6 is thus indicated— 

- AI, Sn, In, Zn, Ag, Au, Cu, Fe + 
with smaller differences (o* and 5° or 10*) it comet, after Au Zn. 
Once more, elements were constituted of indium in its chloride 
with sine, copper, and Iron in their chlorides, and examined. 
In the element indium-zinc, the indium is the positive pole; in 
the two others the negative. The electromotive force of In/Zn 
was found equal to 0*331 Daniell; of Fe/In =* o'i6o D., and of 
Cu/In — 0*584 D. 

In a paper communicated to the American Association for the 
Advancement of Science Ur. E. L. Nichols discusses the relation 
between the electric resistance of platinum and its Inefficient of 
expansion by beat. He has made careful experiments by an 
ingenious method at temneratures rising up to 3000° C., and finds 
that all the empirical formulae given previously by Siemens, 
Mattbiesen, and Benoit are unreliable, and, from certain nnomalirs 
in the behaviour of the metal he concludes that it is safer to 
infer the temperature from its expansion than from its electric 
resistance. 


TORNADOES\ WHIRLWINDSWATERSPOUTS, 
AND HAILSTORMS' 

II. 

'T'HE Dust Storm of India and other dry, hot climates, 
* is another well-marked type of the whirlwind. The 
observations and illustrations of these meteors, which 
have been made by Baddelcy and others, are in a high 
degree instructive from the light they throw on the actual 
movements of the whirlwind which the dust-laden air- 
currents of the storm present in a visible form to the eye. 

Previous to the outbreak of adust storm, the atmosphere 
is unusually calm and sultry, thus essentially resembling 
the conditions of weather under which the tornado and 
whirlwind originate and which point to a vertical disturb¬ 
ance in the equilibrium of the atmosphere. The simplest 
form of the dust storm is that of a tall aifriial column of 
sand moving onwards, and drawing into itself as it whirls 
round in its course, dust and other light bodies within the 
sweep of the strong air-currents which blow along the 
surface and converge vorticosely round the base of the 
column. A frequent form is shown in Fig. 4, which re¬ 
presents several dust columns grouped together, each 
whirling independently round its own axis with incurving 
air-currents at the base, whilst the group is bodily borne 
forward, presenting remarkably striking aspects as the 
forms ana relative positions of the columns are changed. 
While engaged early in 1851 in the investigation of dust 
storms, Dr. Baddeley followed one on horseback, and was 
fortunate to note several of the important phenomena of 
these storms. As the dust storm passed various objects 
in its course, such as tents, horses, &c., it gradually 
diminished in size, till instead of a whirling circle of five 
or six feet in diameter, composed of several rotating 
eddies, or spirals of dust, such as are seen in Fig. 4* it 
terminated in a single cone, the apex of which in contact 
with the ground, rotated briskly from left to right, just as 
the whirling composite circle had done. From the cone 
of dust, a long rtbbon-like band about a foot across, of 
equal dimensions throughout, extended into the atmo¬ 
sphere as far as the eye could see, but as its sides pre¬ 
sented a greater opacity than the central portion it was 
really of a cylindrical form. This column was rendered 
visible by the dust it had whirled aloft, and was further 
observed to exhibit by the light of the san which shone 
through it, a kind of vermicular spiral motion. Aloft the 
column extended forwards in advance of the whirling 
cone. Suddenly the lower portion of the column which 
continued to rotate to the last vanished, and the upper 
portion then slowly receded upwards and onwards till it 
pwaed out of sight. 

The Important character of the evidence adduced by 

* Continued from p. 157. 


the observations of dust storms towards a correct under¬ 
standing of the whirlwind consists in the circumstance 
that it affords conclusive evidence that there is a strong 
inflow of the air along the surface of the ground all round 
vorticosely towards the base of the whirlwind, and that 
these same inflowing air-currents thereafter ascend 
through the air along the centre of the whirlwind, carrying 
with them the evidence of their ascent in the visible solid 
particles of dust, sand, and other light objects they whirl 
up with them in their upward course. 

The most marked difference between the dust storm 
and the waterspout or tornado lies in the essential differ¬ 
ence, as regards moisture, of the masses of air which are 
drawn into and ascend the columns of the whirlwinds. 
In the waterspout, certainly in all waterspouts that reach 
down to the surface of the earth, the earth is at, or not far 
from, the point of saturation, and in these cases the whirl¬ 
wind is accompanied with heavy rains. In some instances 
the rainfall has been so excessive that it can fittingly be 
described as only an aerial torrent of solid water, that 
from the velocity with which it falls from the clouds digs 
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deep openings in the soil at the points wherejt strikes 
the ground. Thus immediately after the great tornado 
which occurred in Pennsylvania in June, 1838, Espy 
visited the spot and carefully examined the sides of the 
ridges and mountains on which its chief force was spent. 
He found many holes dug out by the torrents of water 
shot dovn by that tornado, which measured about thirty 
feet in diameter and from three to six feet deep, according 
to the nature of the soil and depth of the rock; the sides 
of the holes being in most cases cut down almost perpen¬ 
dicularly on their upper side, but entirely washed out on 
their lower side, $0 as to form the commencement of k a 
ravine. 

On the other hand, the air-currcnts which enter into 
and rise through the columns of the dust storm are very 
dry, and far removed from the point of saturation. Hence 
a large number of dust storms are neither accompanied 
nor followed by rain or any aqueous precipitation. Not 
a few, however, are observed to be followed towards the 
close* of the 6torm with a sudden fall of rain, occasionally 
little more than a sprinkling, which may be due either to 
the condensation caused by the extreme rarefaction result¬ 
ing from the rapidity of movement of the gyrations of the 
ascending air-currents, or to the great height in the 
atmosphere to which the air-currents are carried by the 
storm. 
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Certain tracts of the ocean are known by the absence, 
or comparative absence, of rain, such rainless regions of 
the ocean being included within what may be called per¬ 
manent anti-cyclones; that is, tracts of sea over which 
atmospheric pressure is higher than it is all round. Such 
regions are also remarkable for peculiarly bright clear 
skies and strong sunheat. Similarly the antr-cydones 
Which occur between, or in the immediate neighbourhood 
of cyclones are characterised by dry air and clear skies; 
and it is under such conditions that the strongest direct 
sun-heat is experienced. When in the warmer months of 
the year these anti-cyclones remain practically stationary 
for some time, which at that season of the year not unfre- 
quently happens, it follows that the lowermost strata of 
the atmosphere become abnormally heated; thus bringing 
about a vertical disturbance of the equilibrium of the 
atmosphere, out of which whirlwinds originate. It is 
under these conditions, in all probability, that white 
squalls , or fair-weather whirlwinds occur, the originating 
cause of this special form of the whirlwind being the 
great dryness of the air due to its place in the anti-cylonc, 
and the abnormally rapid diminution of temperature with 
height owing to the strong insolation through the clear, 
dry atmosphere. Any cloud that may happen to be 
formed is at a great height. The character of the cloud, 
also, and the commotion and boiling of the sea which is 
observed immediately under it, and accompanies it as it 
moves onward in its course, are clear proofs that the inter¬ 
space between the sea and the cloud is filled with the 
gyrations of the rapidly-ascending air-currcnts of a whirl¬ 
wind, which does not appear as a water-spout simply 
because the air of the ascending currents is tpo dry or 
the gyrations of the whirlwind are not sufficiently rapid 
to bring about condensation of the vapour into visible 
cloud. 

(Jnc of the best marked of the permanent anticyclonic 
regions of the globe is that large region of the Atlantic 
which lies to the west of Northern Africa. Over this 
wide tract of ocean the portion most liable to be struck 
by the white squall or the tornado will evidently be where 
the general drift of the wind issuing from the anticyclonic 
region is approximately antagonistic to the prevailing 
wind as observed at the surface. During the summer 
months, for example, no such antagonism exists between 
the winds of Florida, the southerly winds prevailing there 
being in accordance with the general drift of the winds for 
that side of the anticyclonic region of the Atlantic on the 
one hand, and on the other in equal accordance with the 
monsoonal wind of that coast towards the heated interior 
of the Southern United States. Quite otherwise, how¬ 
ever, is it with the ocean off the west coast of N orthern 
Africa- There the general drift of the winds over that 
part of the region overspread by the Atlantic anticyclone 
is north-easterly; and that this wind prevails at no very 
great height is abundantly shown by the quantity of African 
dust which falls on this part of the sea; whereas the 
surface wind is from the south-west, being strictly mon- 
soonal in its character, or is an inflow towards the heated 
interior of North Africa. This is the region of the 
Bull's-eye Squalls of the African coast—a form of the 
whirlwind which deserves to be more accurately de¬ 
scribed and investigated than it has yet been, from its 
evident relations to the two great wind-systems referred 
to above, and to the very different states of atmosphere, 
which these imply ova the restricted region where the 
bull's-eye squalls occur. 

The white squall accompanies fine weather, and is 
preceded immediately, and for a space of time more or 
less extended, by a clear sky and calm, or all but calm, 
weather. Its appearance is sudden, its duration brief, 
but its destructive power is occasionally so dreadful, that 
it has been known to strip a ship of every sail and mast 
in a few seconds, and leave it lying a helpless log amidst 
the tremendous seas which follow it. ft is not possible* 


when sailing through a region overspread by the anti¬ 
cyclone, to make the outlook too close and sharp, partiru- 
larly when the weather looks singularly fine, the skies 
beautifully clear, the air calm or all but calm, and the 
temperature and moisture of the air noticeably high. 

On May 17, 1763, Cook saw six waterspouts on Queen 
Charlotte Sound, in one of which a bird was seen, and In 
arising was drawn in by force and turned round like a 
spit; an important observation, as Prof. Ferrel remarks, 
as showing that there is draught and an inflowing of air 
from all sides to supply the ascending current. In other 
words, the behaviour of the air-currents of a waterspout 
is precisely that of the air-currents of a duststorm, as 
actually seen in its dust-laden currents. 

Another observation of great importance was made by 
Prof. F. E. Nipher, near Schell City, Missouri, and pub¬ 
lished in Nature, voL xx. p. 456, which, from its great 
importance in the study of whirlwinds, we here quote:— 

" While making magnetic determinations at Schell City, Mo., 
a whirlwind of some violence passed near our tent, moving with 
the characteristic swaying and halting mo’ions of the tornado. 
Its base was quite pointed, and about 2 feet in diameter. 

" Unlike those seen last year, and de-cribed in Natukr about a 
year ago, there were no surface-winds strong enough to bear 
dust along the surface of the ground, but the dust carried up in 
the vortex was collected only at the vertex of the whirl, The 
dust-column was about 200 feet high, and perhaps 30 or 40 feet 
in diameter at the top. The direction of rotation was tbe same 
as that of storms in the northern hemisphere. Leaving the road 
the whirl passed out on the prairie, immoliately filling the air 
with hay, which was carried up in somewhat wider spirals, the 
diameter of the cone thus filled with hay being about 150 feet at 
the top. It was then observed, al-o, that the dust-column was 
hollow. Standing nearly under it the bottom of the dmt-cutamn 
appeared like an annulus of dust surrounding a circular area of 
perfectly dear air. This area grew larger as the dust was robed 
higher, being about 15 or 20 feet wide when it was last ob¬ 
served. This whirl could be observed half a mile, finally 
disappearing over a hill.” 

Hence in this whirlwind the behaviour of the wind was 
exactly what is seen to obtain in the dust-storm. The 
light objects on the surface of the earth were lifted and 
carried up in whirling gyrations with a velocity so con¬ 
siderable that the hay and dust were driven outward by 
the centrifugal force of these gyrations to some distance 
from the axis of the whirlwind, leaving round the axis a 
shaft of perfectly clear air, the diameter of which gradu 
ally increased as the gyrating air-currents ascended, aod 
friction was thereby diminished. An increase in the 
velocity of the ascending gyrations would, if sufficiently 
great to produce the required rarefaction have filled the 
dear axial shaft of the whirlwind with cloudy vapour. 

ELECTRICITY AT THE CRYSTAL PALACE 

I. 

'T'HE work of installing tbe apparatus and machines at 
the Crystal Palace Electrical Exhibition is pro¬ 
gressing very slowly, owing perhaps to the absence ot 
any formal day of opening to hasten k. Before every¬ 
thing is fairly in its place, at least another fortnight will 
have elapsed, for a great deal of time is necessarily con¬ 
sumed in making electrical connections. Enough has 
been done, however, to give a fair idea of what the ex¬ 
hibition will be like. The official catalogue has been 
published in advance, and there are about five hundred 
exhibitors enumerated in its pages. Of these only about 
a hundred are from abroad, including America, so that 
the exhibition is rather an English than an “ interna¬ 
tional ” one. At the Paris International Exhibition of 
Electricity there were over two thousand exhibitors, and 
of these only one-half were French, the remainder being 
from every other civilised country, induding Japan, whten 
offered the first fruits of its electrical science in the shape 
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of some porcelain telegraph insulators, and battery pots 
of porous clay. Comparison with the famous show at 
Paris is naturally provoked by the public statements 
which have been made, to the effect that the Sydenham 
exhibition will be equal, if not superior to that in the 
Champs Elysdes, but there is really no comparison be* 
tween the two displays. It is not merely in the number 
and variety of the exhibits that the difference is so 
marked ; but in the arrangement of the whole, and the 
intrinsic value, ingenuity, and workmanship of the articles 
exposed. The Paris exhibition was a compendium of all 
that electricity had achieved since it became a science, 
and the visitor could there see within the compass of a 
single building the rough experimental apparatus with 
which all the great discoveries in electricity had been 
made, and the most powerful and magnificent effects 
which modern invention has elicited from them. Every- 
thing had been done by the exercise of French taste to 
make the exhibition as interesting and attractive as pos¬ 
sible. A lighthouse, a model theatre, a picture-gallery, 
bad been erected to show the capabilities of the. electric 
light j the powers of the telephone were exemplified by 
means of a “salle d'audition, where visitors could bear 
the music of*the Grand Opera and the elocution of the 
Comddie Fran^aise ; an electric boat plied on the waters 
of an ornamental basin; an electric balloon was pro¬ 
pelled through the air; and a great diversity of machines 
were put in motion by the electric current from sewing- 
machines and fans, up to hammers, pumps, and printing- 
presses. 

There is no good reason why the English exhibition 
should not have been equally interesting and instructive 
if it had been carried out under happier auspices. To 
begin with, the time was ill-chosen, following, as it did, 
hard mi the back of the Paris one, when foreign exhibitors 
had grown tired of exhibitions, and were eager to return 
to their homes. A year hence would have been a better 
time; and the response of foreign electricians would 
doubtless have been heartier. Moreover, the Crystal 
Palace is not well adapted for such a purpose. It is too 
far out of London, and being above all a place of enter¬ 
tainment, is out of keeping with a scientific'exhibition. 
The truth is that there is a clear need of a Urge building 
in London for exhibition purposes. We have no Palais 
do 1*Industrie as yet, and hence wc are obliged to hold 
«ur industrial exhibitions in such places as the Agricul¬ 
tural Hall, which lias by no means a central site, or the 
narrow galleries surrounding the Horticultural Society’s 
Gardens, where the apparatus of the Smoke Abatement 
Exhibition is now very inconveniently crowded. We 
require for London a commodious and elegant glass and 
iron structure, of a permanent kind, situated somewhere 
in th* West End, either in Hyde Park or the Green 
Park, where it would be readily accessible to all. Until 
w« have such a building, our exhibitions, in this age of 
exhibitions, will never show to good advantage.- 

Taking the Crystal Palace Electrical Exhibition for 
what it Is, and not for what it might have been, we shall 
still find plenty to interest us there. The four great divi- 
woas of applied electricity, telegraphy, telephony, electric 
lighting, and the transmission of motive power by elec¬ 
tricity, will be represented, and in telegraphy and electric 
lighting very worthily represented on the whole. Great 
Britain has played a leading part in the development of 
the telegraph, and the fruits of her enterprise and in¬ 
genuity are’visible on the Post Office stall, and the 
exhibits of the great submarine cable companies. The 
Wheatstone automatic instrument, which is toe most rapid 
telegraph for overland lines, is shown at work by the 
Post Office, and the Eastern Telegraph Company exhibit 
Sir William Thomson's beautiful Siphon Recorder, which 
is the finest apparatus yet invented for receiving messages 
through deep-sea cables. The stalls we have mentioned, 
together With that of the War Office, are situated in the 


great nave of the Palace; and the galleries at the west 
end arc also set apart for various exhibits. Fully one- 
half of these are in their places, and a number of inter¬ 
esting objects are on view. We shall have occasion to 
refer to some of these stalls at greater length in subsequent 
articles, but at present they are incomplete. 

The display of electric lamps promises to be very good, 
partly owing to the magnificent vista offered by the grand 
aisle of thePaiace, and the varied objects below, such as 
ferns, flowers, statuary, and gaily-coloured wares. Visitors 
will have a rare opportunity of seeing how brightly the 
various tints appear in the electric light, more especially 
the green of foliage, owing to the prevalence of actinic 
rays in the electric arc. It is for this reason that land¬ 
scape paintings appear doubly natural when lighted by 
the lays of a “ lampc soleil ” or Werderman lamp; and 
on the other hand that flesh tints are apt to seem too 
purplish. The purely incandescent light such os that ot 
Swan or Edison has a yellowish tinge, which produces a 
scenic effect more resembling the deadening of gas light, 
and it is therefore not so well adapted to light a picture- 

f allery, or the tableau of the stage, as the electric arc or 
Jrummond limelight. 

The entire nave will be lighted in sections by arc lights, 
of different kinds, such as the Siemens’, Brush, Jablochkoff, 
Pilsen, Gravier, and Crompton lamps. The incandescent 
lights of Swan, Lane-Fox, and Edison will be shown in 
the courts and enclosures within the Palace ; for example, 
the Alhambra Court, which will be lighted by a crystal 
chandelier of Lane- Fox lamps hung over the fountain, 
and the Entertainment Court, which is now being fitted 
up with a splendid chandelier of a hundred Edison lamps 
of sixteen candle-power. This brilliant fount of light re¬ 
sembles an enormous basket of flowers, tulips and con¬ 
volvuli, each arching over towards the observer and 
displaying between the coloured petals a luminous globe 
as if it were an enlarged pistil. The stems of the floyers 
are of gilt brass, the petals are of pearl and opalescent 
glass ; while the pistil is of course the pear-shaped bulb 
of the incandescent lamp. The Concert Room has been 
lighted every evening for some time past by Edison lamps 
swung in festoons from the pillars, or suspended in stars 
under the galleries, and clustered in two chandeliers hung 
from the roof. One of these is a small copy of the larger 
flower basket in the Entertainment Court, and the other 
is a sac of crystal lustres gleaming here and there with 
lamps. Altogether the designs of these fittings reflect 
great credit on Messrs. Verity and Co. of Covent 
Garden, 


EDWARD WILLIAM BINNEY, F.R.S ., F.G.S. 
HTHIS eminent geologist was born in 1812 at Morton,in 
1 Nottinghamshire. He was descended from a long- 
lived and robust stock of men, very few generations taking 
the family back long before the times of the Great Rebellion 
One of the American branch, the Hon. Horace Binney, 
with an interest in strange contrast i»ith the indifference 
commonly felt about >ucb matters in this country,bas taken 
mucb'pains in tracing the origin of his ancestry. Perhaps 
it will satisfy most persons to know that the father, 
Thomas Binney, born in the year 1762, was a much 
respected gentleman, diligent in business, and of the 
strictest integrity. He was a maltster, often travelling to 
Manchester, where one of his principal customers was the 
grandfather of the writer of this article. He died in 1836. 
Young Binney received his education in a grammar school, 
conducted on principles of severe discipline, so different 
from th* modern rlgime. He then served his apprentice¬ 
ship to a so&cUor in Chesterfield. Other pursuits soon 
occupied his attention, but his legal knowledge was after¬ 
wards of the greatest service to him in the commercial 
portion of his career. 

From on early age be was a keen observer of the 
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operations of nature, and took great interest in philo¬ 
sophical pursuits generally; hence soon after settling in 
Manchester he sought admission into the Literary and 
Philosophical Society; his election, on January 25, 1842, 
taking place by a singular chance on the same day with 
Dr. Joule’s and Dr. Schunck’s, subsequently sharers with 
him in the honours of the presidency. In this Society, so 
congenial to his tastes, he was a leading spirit. It was 
mainly owing to his energy that the Society was main¬ 
tained in its position as a publishing institution, and to it 
many of his more important papers were addressed. 

One of the earliest of these was in 1843, when he read 
a paper entitled “An Account of the Petroleum found in 
Downholland Moss," showing that petroleum could be 
produced from the aecomposition, or rather distillation of 
peat at a low temperature. Little was before known of 
the origin or utility of this product. In the inquiry he 
was associated with Mr. W. H. Talbot, who assisted him 
in making the bores and obtaining information respecting 
the moss. The following is extracted from Mr. Binney’s 
statement to the Philosophical Society (Proceedings of 
the Society, vol. viii. p. 136). ‘’On the 26th November, 
1848, I went to Downholland and showed the deposit to 
Mr. James Young, and explained to him how the petroleum 
was there formed. This was before I accompanied that 
gentleman to Riddings, at Easter, 1849, and went down 
Mr. Oakes’s pit, where the deep coal was wrought, and 
petroleum flowed from the roof. At both those places 
the supply of petroleum was not sufficient for commercial 
purposes on an extensive scale. The Bathgate works 
were the cause of the petroleum trade in America. In 
Scotland paraffin oil was first made on a large scale and 
introduced as an article of commerce. In the suit of 
Young v. White and others, tried at Westminster in 1854, 
the circumstances under which Mr. Young first became 
acquainted with the petroleum at Riddings were given to 
the ^public. Of course when the Americans saw the 
report of that trial they ceased to import high-priced 
Boghead coal from Scotland, upon which they had to pay 
a patent right for the manufacture of paraffin oil,' and 
immediately resorted to petroleum, which had been 
running to waste for ages.” 

The name “paraffin," adopted by Mr. Binney, was a 
principal means by which the patent was established. 

The successful commercial enterprise thus commenced 
did not alienate Mr. Binney from the pursuit of science. 
Besides his paper “On the Origin of Coal,” December 1, 
1846, he made elaborate investigations on Permian and 
THassic Strata; on building stones, of which he made 
the collection in the geological museum which he was 
mainly concerned in establishing, and filling with speci¬ 
mens of his own collecting; the drift deposits of Man¬ 
chester and its neighbourhood,” &c., &c. From the last- 
named paper I extract a paragraph indicating his love of 
the subject“ The examination of the older fossiliferous 
rocks, rich with the remains of organic life, has generally 
attracted the attention of geologists, to the exclusion of 
the drift, which has been but too often considered as a 
dry and uninteresting study. My intention is to Bttempt 
to dupel this delusion. However delightful it may be to 
the human mind to examine the * medals of creation,’ as 
Cuvier aptly denominated fossil organic remains, and to 
trace hack through countless ages the successive races of 
beings that have formerly peopled this globe—performed 
the parts for which they were designed, and then ceased 
to exist; to investigate the various forms of vegetable life 
that deprived the atmosphere of its surplus carbon, for 
the double purpose of forming our invaluable beds of coal, 
and at the same time fitting die air for the respiration of 
animals of a higher order; and to examine the wonderful 
chemical agencies that have been in operation in the 
great laboratory of nature, in order to prepare our metallic 
and mineral treasures; still, the last great physical causes 
which have operated on the face of the globe, and adapted 


it for the habitation of man, deserve our attention in an 
equal, if not more pre-eminent degree. 

“ It is to this last and finishing stroke of the Creator 
that the earth chiefly owes its present arrangement of 
land and water, its beautiful variety of hill ana dale, and 
its different kinds of soils for the support and nourish¬ 
ment of the vegetable kingdom—that wondrous agent for 
the conversion of brute into organic matter, which fits it 
for food for the use of the animal creation, and man him¬ 
self." (“Manchester Memoirs,” vol. viii. N. Ser. p. 196). 

Mr. Binney had great sympathy with all earnest intel¬ 
lectual labourers, particularly with those of straitened 
means, and it did not matter much with him in what field 
their energies were displayed. Thus among those he 
helped with his counsel and assistance, Sturgeon, to 
whom we owe so many first steps in theoretical and 
practical electricity, is a striking example. It was through 
Mr. Binney’s exertions that this singularly gifted man 
was rescued from poverty and received Government re¬ 
cognition of his discoveries. Then there were Butter- 
worth the geometrician, Bamford the poet, Richard 
Buxton the botanist, and many others, whom he cared for 
with almost a paternal solicitude. 

Sixteen years ago he purchased Ravenscliflj in the 
Isle of Man, and there he spent a large portion of his 
time, showing much hospitality to men of kindred tastes 
to his own. There he took pleasure in botany and such 
geological investigation as the island afforded. He 
desired nothing more ardently than that nature should 
flourish around him, and his place was fragrant with 
myrtles, escallonise, and roses. He took much interest 
in a Eucalyptus globulus, which, planted close to the sea, 
grew to the height of twenty feet in a few years. 

I do not recollect any one whose heart seemed as it 
were to go out to all living things with the warmth of 
affection shown by him. I cannot in this regard help 
recalling a circumstance which occurred in a walk with 
him on Langness. A bird’s nest containing two eggs 
being found on the ground, he flung himself down beside 
it and contemplated it with the greatest delight, but with¬ 
out touching or disturbing it in the least. 

He was an enemy to all the so-called “sports” in 
which cruelty to animals and gambling are the principal 
features, such as pigeon-shootiDg, horse-racing, &c. To 
one who asked him to subscribe 5/. for the establishment 
of a race-course his characteristic reply was : u I will 
gladly subscribe 5/. to prevent it.” He even possessed a 
kind of sympathy, known only to poetic minds, for 
vegetable life, fully concurring with a remark I made to 
him, that a man who could take pleasure in felling a 
noble tree must be destitute of the finer feelings of 
humanity. 

Mr. Binney had a large, muscular frame, and hi* 
countenance in profile resembled that of Cato the censor, 
with whoso character he had many points of strong 
resemblance. 

Long time a sufferer in health wjthout fatiguing his 
friends with complaints, “the silver cord was loosed” 
on December 8. The paralysis terminated fatally on the 
19th, and on the 23rd he was buried in the family grave 
at Worksop. 

He has left a widow, daughter of the Rev. David Jones, 
Rector of Hope Bagot, near Ludlow, and six children. 

J. P. Jouls 

THE LATE CHANGES IN THE VESUVIAN 
CONE 

ATOVEMBER, i88i.-The condition of the crater of 
* " Vesuvius is at present exceedingly interesting. This 
is especially so after the continuous active state that the 
mountain has been in for nearly three years. The old 
crater of 1873 is now completely fiDed, and has in fact 
been so for some time. About three-quarters of the edge 



NATURE 


*95 


Jan. 26 , 1882 ] 


has been overflown by lava at various times, but especially 
by the eruptions of the last two years. Last June, arising 
from the plain or platform of lava formed by the Ailing of 
the crater, was the cone of eruption. This was situated 
east-north-cast of the axis of the mountain. It formed a 
small steep-sided cone till the eruption of July destroyed 
the northern portion, forming a large low crater. Its 
condition on November 5, when 1 visited the crater or 
craters, was most instructive, and reminds one of a figure 
and description given by Sir W. Hamilton in his “ Campi 
PhlegTei.” 

Arriving at the edge of the 1872 crater from the west 
one crosses the crater plain, and arrives at a low semi¬ 
circular ridge with an average height of about twenty feet. 
Ascending this rim-like heap of scoria, one observes occu¬ 
pying its irregular bottom fumaroles and yellow patches 
of decomposing lava. The complete crater of July is 
formed 01 this ridge, together with the southern portion 
of the former cone of eruption. Within this space rose 
another cone of eruption whose centre was occupied by 
the main vent. On this occasion it was possible to ap¬ 
proach within a few yards of the great mouth, from which 
issued the column of vapour and momentary puffs of fluid 
lava fragments. Thus it will be seen that there are at 
present three cones and craters one within the other. 

This, however, was not the most interesting point. In 
the lava of the great plain we discovered a large cone or 
lava tunnel about eight feet high, twenty or thirty feet 
long, and fifteen feet broad, but with a general slope 
downwards. The roof was composed of lava about eight 
months old, but much decomposed. The whole cave 
presented one glistening forest of stalactites, some three 
hundred about were counted ; also stalagmites. Most of 
these were from two to three feet long, and a few twice 
that length ; many, however, with a uniform diameter of 
less than an inch throughout and tubular, divided by 
septa, reminding one of an nrthoccras in structure. The 
colours most various and beautiful: bird’s-egg blue, acqua 
marine, salmon white, yellow, and reddish brown, and 
many variegated in these colours. The effect after the 
eyes quitting the rugged and fierce scenes around seemed 
to rest on some fairy cave. 

On attempting to approach the entrance the gust of hot 
air, redundant with hydrochloric acid vapour, almost 
prevented one from making an attempt at an entrance. 
However, these beautiful and interesting prizes determined 
me to make an endeavour. Nose and mouth muffled, 
and having placed my friends on each side of the entrance 
with a strap, I made a dive down some steps. The effect 
was at first almost suffocation, stinging of the conjunctiva, 
and a profuse perspiration. To grab a few of those sta¬ 
lactites near at hand and return was the work of a minute, 
then the hearty pull-up by my friends, a fit of coughing 
and a little fresn air restored me. This was repeated 
eight times, during which I was able to obtain all the 
best specimens, some thirty examples, and reach the ex¬ 
tremity of the cavity. These prizes were carried carefully 
to Naples, where they have been placed under glass in' a 
dry atmosphere, since they were highly deliquescent. A 
qualitative analysis gives the chief component as chloride 
of sodium, with chlorides of potassium, iron, manganese; 
sulphates of soda, potash, iron, and copper. 

They were undoubtedly formed in the following man¬ 
ner The heavy rains we have bad here lately dissolved 
out the materials from the decomposing lava above. The 
solution as it descended was evaporated by the current of 
hot air continually circulating through the cave, thus 
driving off the water and'depositing the salt. Many 
showed within their cavities crystals of Halite Sylvine, 
and a few also Molysite, 

Dtumbtr.— In the early part of this month lava com¬ 
menced to flow down the eastern or Pompd side ; this, 
although not seen from Naples, gave a brilliant reflection 
atnignt which .could be observed from the city, This 


aurora continued with variable intensity until December 
25, 1881, when it reached its climax. The lava had com¬ 
menced to issue by a fissure nearly north of the base of 
the cone of eruption. During the three weeks that it 
Bowed this fissure had become widened and opened up. 
On Christmas and the following day the quantity of lava 
increased much in quantity, and altogether Vesuvius was 
much more active. The rent at this time had extended 
down the slope about one-third the distance of the Vesu- 
vian cone and formed at its upper or wider part, an 
opening of about 120 feet in breadth by the same in depth. 
The floor which I visited and walked up on December 29 
was covered by the scoria and lava blocks continually 
falling from its edges. This floor sloped downwards to 
the end of the fissure at a small inclination. From its 
termination issued the larva already spoken of. 

This was a good example of the opening up of a dyke 
to the surface of a volcanic cone, so lucidly described by 
Mallet ( ,f Mechanism of Production of Volcanic Dykes, 
and on those of Mount Somma," Quart, Jeutti. Geol. See. 
vol. xxxii. p. 472). 

The lava that issued at first descended the cone, crossed 
the Valle dell’ Inferno, following the course of the 1834 
stream, and threatening Otajano. It stopped, however, 
and followed a course across the Atrio in a north-east 
direction, where it can do no harm. 

An important fact was brought out by this eruption, 
small as it was. When the level of the lava in the vent 
had been lowered by exclusion of the fissure downwards 
an entire change of ejectamenta took place. The soft 
masses of pasty lava as ejected generally was replaced by 
rounded fragments of solid and old lava and volcanic 
ashes. The cone of eruption having no longer the column 
of lava to support it internally had crumbled in and was 
being ejected piecemeal by the explosions in the form of 
stones and ash. This we had practical experience of. 
At one time approaching somewhat incautiously through 
the mist we were practically warned to beat a hasty 
retreat by hearing the rattle around us of small, and the 
heavy thud of larger stones. The beautiful yellow crater 
plane of 1872 had been covered by the dull grey ash, only 
relieved by numerous green-coloured saline crusts rich in 
copper. This was made evident on looking at our boot- 
soles, where we found the nails thickly plated with 
metallic copper. 

Near the end of the above-mentioned fissure the lavas 
were flowing down the mountain in a tunnel The roof 
had broken through at one place, and standing a few 
yards above this a fine sight presented itself. Figure a 
long fairly regular arched passage of about a metre and a 
half wide by the same in depth, along which one could 
see for one or two hundred yards. 

This was bright red-hot, and flowing alone its floor 
with considerable rapidity was a stream of bright orange- 
coloured lava with the liquidity almost of water. In this 
we were able to carry on some experiments on the specific 
gravity of molten and cold lava, which reverse the results 
obtained on former occasions by Palmieri and others, and 
which, will prove that cold is of higher specific gravity 
than molten rock, as theoretically should be the case. 
These facts, however, will be described elsewhere. 

H. J. Johnston-Lavis 

ILLUSTRATIONS OF NEW OR RARE ANIMALS 

IN THE ZOOLOGICAL SOCIETY'S LIVING 
. COLLECTION 1 

* V. 

II. r THE Beatrix Antelope (Oryx Beatrix ),—The ante- 
1 lopes of tbe genus Oryx constitute a well-defined 
and most beautiful group of the Bovine Family. Although 
npt Amongst tbe latest of the antelopes, they axe animus 
of above the average size in the group. The males are 

> Ccnthiu-d from vol. niv. 334. 
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Fir. it.—TK* Beams Air-elope. 


couae frequently broken in the case of captive specimens. The best known member of the genus Oryx is the 
The colour of the Oryxes is generally of a brilliant Leucoryx {Oryx Uucoryx ), a native of Senegal, but 
white, ornamented by black streaks, and occasionally also met with in Sennaar and Nubia. Of this ante- 
clouded with shades of grey and rufous. lope, examples have been for many' years In the Zoo- 



Fio. n.—Th« Thar. 


logical Society's Menagerie, and have bred young ones still more beautiful Beisa Antelope' {Oryx him), of 
®« fcveral occasions. Besides this species the Society's Abyssinia, This antelope bred in the Society** Gardens 
Collection contains at present several specimens of the last year, and the young animal has been figured in a «*■ 
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cent number of the Proceedings (see Proc. Zoot. Soc 
1381, p. 626, pi. liv.). Of the allied Gem stuck of South 
Africa, well-known to the sportsmen of the Cape, though, 
according to Mr. Selous, now entirely confined to the arid 
deserts of the south-west, the Zoological Society have sot, 
of late years at least, been able to exhibit living speci¬ 
mens. But the celebrated collection of the late Lord 
Derby formerly contained examples of both sexes, and the J 
young, bred at Knowslcy, is figured in the volume entitled 
“ Gleanings from the Knowsley Menagerie.' ’ 

To the three species above-mentioned of the genus 
Oryx, which have long been known to naturalists, a fourth 
was added some twenty years ago by the late Dr. Gray, 
who, in 1857, at one of the Zoological Society's meetings 
(see Proc.Zool. Soc., 1857, p. 157,pL lv.), described anew 
species based upon an animal received from Bombay, but 
supposed to have been originally brought from some part 
on the Red Sea. This speciee, as Dr. Gray pointed out, 
is in some respects intermediate between the Gems- 
buck and the Leucoryx, having the straight 
boms of the former and the plain colour of the 
latter, but the dark legs and peculiar white feet 
at once separate it from both of them. 

The Beatrix Antelope (Oryx Beatrix), as it wa9 
named by Dr. Gray after the Royal Princess of 
that name, although thus clearly defined, and 
excellently figured by Mr. Wolf, remained a 
somewhat obscure species until 1872, when, sin¬ 
gularly enough, a second living example was 
received by Mr. Gwyn Jeffreys, F.R.S., from 
Colonel Pelly, H.B.M. Resident at Bushire, and 
deposited in the Society's collection. In 1878 a 
third example of the same antelope was received 
by the Society from Commander Burke, of the 
SS. Arcot This animal was obtained at Jedda, 
but was stated to have been originally captured 
in the Hedjez passes, some ijo miles in the 
interior of Arabia. 

The fourth example of this antelope, lately pre¬ 
sented to the Society by Lord Lilford, from which 
the present figure is taken (Fig. 11), comes from 
a still more definite locality. It was shipped to 
Lord Lilford by Lieut.-CoL S. B. Miles, British 
Consul at Muscat, with the information that it 
came from the gTeat desert behind the moun¬ 
tainous district of Oman. It is now therefore 
abundantly evident from these four examples, 
which agree in all material points, that the 
Beatrix Antelope is a good and well-defined spe¬ 
cies, find that its native home is the interior of 
the Arabian peninsula, where it replaces the Beisa 
of the Abyssinian plateau. 

ix The Thar (Capra jemlaica ).—The pecu¬ 
liar Himalayan Goat, known to the Indian 
sportsmen as the Tdhr, Thor, or Tahir, was first 
described in 1828 by Hamilton Smith, andnamed 
Capra jemlaica, from the district of Jemlab, to 
the north of Nepaul, in which his specimen wfis 
procured. It ia found, however, as Dr. Jerdcn tells 

®s» throughout “the whole extent of the Himalayas at 
great elevations, generally above the limits of forest and 
not far from the snow. It frequents rocky valleys and 
very steep and precipitous ground,, and Is often seen 
perched on what appear to be inaccessible crags. It feeds 
on the grassy spots among rocks, *nd though net tmfire- 
quently solitary, is more generally s*en in flocks, sometimes 
as numerous as twenty, thirty, or even forty. If alarmed 
whilst feeding, these animals all go off at full speed with 
a clattering round, but soon halt and turn to gase on the 
intruder. They generally follow the guidance of an old 
male, and will make their way up almost perpendicular 
precipices if there be but a few rough edges or crevices. 
In the north they are said to be sometimes seen in company 
with th t Markior (Capra megacerm)." 


The Thar also extends into Cashmere, and was found 
by Dr. A. Leith Adams to be common on the Fir Pinjal 
ranges, and still more so on the mountains on the bonks 
of the Chenab, near Kistewar. 

Tbe first example of this wild goat received by the Zoo¬ 
logical Society was obtained‘in 1852, and lived some years 
in the Menagerie (see Wolf and Sclater, Zool. Sketches, 

! ser. i. t. xxv.). After the death of this animal the species 
I remained unrepresented in the collection until 1880, 
when the examples now in the Gardens were presented to 
the Zoological Society by tbe Prince of Wales. His Royal 
Highness, on his return from India in 1876, brought home 
with him a pair of these animals, from which a young one 
was produced. The male unfortunately died at Sand¬ 
ringham, so that only the mother and young (also of the 
female sex) were transferred to the Society. Fig. 12 re- 
I presents the adult female, in which the horns, although 
I nearly of the same character as fa the male, are not so 
| large or so well developed. 




Fie. r3.—The Indian Darter. 

13. The Indian Darter (Plotifs tueIauogaster).—Tbe 
Darters form a very peculiar type of birds of the order 
Steganopodes, allied to the Cormorants in structure, fait 
very Heron-llke in gait and gesture. For several years 
the Zoological Society's fish-house has not failed to con¬ 
tain one or more specimens of these birds, which have 
given us abundant opportunities of observing their pecu¬ 
liar mode of fishing. Tbe Darter in its normal position 
sits erect upon a branch or stump overlooking the water. 
-When proceeding to fish it dives head foremost into the 
stream, and swimming entirely under water, transfixes its 
finny prey with the rapidity of lightning. Emerging frofb 
tbe water wkh the fish speared upon its taw slender 
beak, UuTDarter chucks the fish into the air, and catchiig 
it head foremost with unerring aim, swallows it whole. 
This peculiar and interesting mode at fish-catching may 
be witnessed every day when the Darters m the Zoo- 
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logical 

fishes. 


;al Gardens axe fed with their usual meal of small 


The Darters usually exhibited in the Society’s Gardens 
are of the South American species (P lotus anhingn), 
which, it seem, is the most easily obtained alive. But in 
1878 an example of the African form Le Variant' s Darter 
{Plotus levaillanti )' 1 was received, and lived for some 
time in the Gardens, where it exhibited the characteristic 
mode of feeding previously observed in its American 
brother. In April last an example of a third species of 
this genus—the Indian Darter ( Plotus melangaster) was 
obtained in exchange from the Zoological Gardens of Cal* 
cutta. After living for many months in excellent health 
this bird died suddenly on the 21st of December last, ap¬ 
parently from a sudden shock produced by feeding too 
rapidly. 

In captivity the Indian Darter does not deviate as regards 
habits from the species previously received. “ In a state 
of nature," as Dr. Jerden tells us, “this beautiful diver is 
found throughout all India, Ceylon, Burmab, and Ma¬ 
layans It is exceedingly numerous in some parts of the 
country, especially in Bengal; hundreds are often to be 
seen on a single jheel. They hunt singly in general, or in 
scattered parties, but often roost in company, both at 
night and in the middle of the day, when numbers may 
be'seen perched on the trees overhanging some tank or 
river. They float low on the water, often with nothing but 
the head and neck visible, and swim and dive with rapidity. 
After feeding for some time they perch on the bough of a 
tree or on a pole or stone, and spread their wings out to 
dry as the Cormorants do.” 

The Darters present some very abnormal features in 
the structure of the stomach and in the mechanism of 
the vertebrae of the neck. These have been elaborately 
described by the late Prof, Garrod from the specimens 
that have lived in the Society’s Collection (Proc. Zool. 
Soc., 1876, p. 335, and 1878, p. 679. 


THE LICK OBSERVATORY 


A N esteemed American correspondent has sent us the 
following information on this remarkable observa¬ 
tory 1— ; 


In December, 1874, Mr. James Lick determined to erect 
“ the most powerful telescope in the world,” somewhere 
within the boundaries of California, his adopted State. 
Various sites were proposed and considered, the first 
being Observatory Point on Lake Tahoe, which was soon 
abandoned on account of the severity of the winters at 
this place, and especially on account of the great snow¬ 
fall. Mr. Lick's original idea was somewhat crude and 
unformed, but it took shape after consultation by letter 
and otherwise with various men of science in the East 
and elsewhere, and also with gentlemen of scientific 
tastes in California. Monte Diablo (3856 feet high), 
Mount Helena (4343 feet high), and other points, were 
successively proposed and, after examination, rejected. 
Finally, Mr. Lick sent Capt. Fraser, his man of business, 
to examine Mount Hamilton (4440 feet), an easily acces¬ 
sible peak some thirteen miles east of San Josd, in Santa 
Clara County. The first examination was made by Capt. 
Fraser, in August, 1875. 

In most respects this site was found to be satisfactory, 
but the chief objections to it were found to be important, 
if not vital. The cost of constructing a road to the 
summit would certainly be very great, and the summit 
itself was a sharp point of very hard trap rock. To make 
a level space here for the reception of the necessary 
buildings would be a serious matter. Finally, no water 
was known anywhere near the summit. The last objec¬ 
tion was disposed of by the discovery of two springs, only 
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4300 feet distant from the summit and 300 feet below it. 
Mr. Lick then announced that if Santa Clara County 
would build a suitable road connecting San Josd with the 
top of the mountain, he would establish and suitably 
endow an observatory on Mount Hamilton. After various 
changes in his plans Mr. Lick made a deed of trust (dated 
September 21,1875), which gave a very large amount of 
real and personal property to five trustees to be by them 
expended for various purposes. The observatory was 
provided for as follows:—The trustees were authorised to 
expend the sum of 700,000 dollars for the purchase of 
the necessary land and for putting up on that land “ a 
powerful telescope, superior to and more powerful than 
any telescope ever yet made,” with the necessary ma¬ 
chinery, &c, “ and also a suitable observatory connected 
therewith.” As soon as these objects are satisfactorily 
accomplished the observatory is to be turned over to the 
Regents of the University, of California, to become a 
department of the University, and any surplus left over 
after paying for the land and observatory is to be invested 
in safe bonds. The income from these bonds is to be 
devoted to “ the maintenance of the said telescope and of 
the observatory connected therewith, and shall DC made 
useful in promoting science.” 

A grant of land was obtained from the United States ; 
the proposition of Mr. Lick to Santa Clara county was 
accepted, and the road to the top of Mount Hamilton 
was built during 1876. It was formally accepted by the 
Trustees in January 1877. It is now maintained by Santa 
Clara county as a county road, and it is quite likely that 
it will soon be extended by Alameda county over the 
range into the San Joaquin valley. Probably no more 
magnificent mountain road exists in the United States, 
when one considers all the circumstances of fine sur¬ 
rounding scenery, excellent road-bed, and commanding 
views. Some idea of the engineering difficulties over¬ 
come can be had from the cost of constructing this high¬ 
way twenty-six miles into the heart of the mountains, and 
with a rise of 4000 feet in twenty-two miles. Such a pro¬ 
ject would appal the average county surveyor of New 
England, but it was here accomplished at the large cost 
of 78,000 dols. 

The maximum grade is 6 feet 6 inches in loo’feet, or 
about 343 feet in the mile. Most of the road, however, 
is materially less steep than this. The first four miles is 
a fine level avenue, laid out in a perfectly straight line in 
the Santa Clara valley. The ascent of the foothills is 
then commenced, and the road begins a series of turnings 
and twistings which are of course necessary to keep the 
gradient low. Toward the end of the route the road 
winds round and round the mountain itself and overlooks 
one of the most picturesque of scenes: the valley of 
Santa Clara and the coast range to the west, a bit of the 
Pacific to the south-west, the Sierra Nevadas with count¬ 
less ranges between, to the south-east the San Joaquin 
valley, and the Sierras beyond to the east, while to the 
north on clear days you plainly see Mount Shasta (14,000 
feet) 175 miles away. The bay of San Francisco lies 
open before you, like a child's dissecting map, and at the 
end of it Tamalpais, the mountain near the entrance to 
the Golden Gate. 

Mount Hamilton has, properly speaking, three sum¬ 
mits. The east peak is 4440 feet, the middle peak is 
43 50 feet, and the third, the observatory peak (originally 
4256 feet), has been cut down to a level surface just large 
enough to contain the necessary buildings for the instru¬ 
ments. The dwelling-house and workshops are on a 
narrow saddle some 50 feet below the summit. To gain 
the level surface some 29 feet of rock has been removed 
from the peak ; in all about 40,000 tons. A level site is 
thus provided, and this is perfectly accessible from San 
JosA With a light waggon one may trot the horsesaU 
the way. The springs have also been connected with 
“ the hill,” as it » called by the inhabitants, by a good 
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-along which a water-pipe is laid. These springs 

yield 850 gallons per day in the dryest time, and in the 
wet season as much as 5000 gallons per day. Thus a 
very serious problem is solved. 

The decision of the general plans for the Observatory 
has fallen largely to the President of the Lick Trustees, 
Capt. R. S, Floyd. He has given to these questions 
an amount of time which few persons could possibly 
bestow on a matter outside of ordinary professional life. 
Since 1876 he has personally visited most of the observa¬ 
tories of Europe ami America and has corresponded with 
astronomers all over the world. In 1879 he visited 
Washington, and together with Profs. Newcomb and 
Holden, of the Naval Observatory, he prepared a series 
of drawings from which the Observatory was to be built, 
and ordered the first of the instruments. The general 
plan of the Observatory is to give the place of honour to 
the large dome (some seventy-five feet in diameter). This 
is to contain a refracting telescope by Alvan Clark and 
Sons, of Cambridgeport, who have made not only the 
latgest, but the best telescopes in the world. Their first 
telescopes were six inches in aperture and of exquisite 
definition. Without losing in precision, they have suc¬ 
cessively made object glasses of 8|, 9$, 12, 15^, 18$, 23, 
and 26 inches. They are now engaged on an objective 
of 30 inches for the Russian Government, and will soon 
commence the Lick telescope of 36 inches aperture, for 
which they have served so magnificent an apprenticeship. 
This is to occupy the whole of the south end of the 
plateau of the summit. At the northwest corner stands 
a dome (completed in November, 1881) which contains a 
12-inch telescope by Alvan Clark, one of his very finest. 
Connecting the two domes is to be a onc-story building 
containing a clock room, workshops, a library, offices and 
bedrooms for observers. A transit house of iron (com¬ 
pleted in 1881) stands a few feet east of the smaller dome, 
and just south of this is the photo-heliograph, with its 
house. A few feet east of this the six-inch meridian 
circle (by Repsold of Hamburg) is to stand, which, with 
the four-inch transit (by Fauth of Washington) completes 
the list of meridian instruments. A four-inch comet- 
seeker, by Clark, occupies a small dome. The main 
building will be built of brick. The bricks of clay, found 
close to the Observatory, are made under a contract which 
saves the Observatory some fifty per cent, of the usual 
cost. About 2,0001,000 bricks are now made and ready to 
deliver,and these will just about suffice for the constructions 
agreed upon. 

It will be seen that an observing station of impor¬ 
tance is already established on the mountain, containing 
an equipment of which many European observatories 
would be proud. It may be said that the whole of the 
Fund expended to date is less than the cost of the road to 
the summit, and this includes all expenses. This equip¬ 
ment has recently been utilised in the observation of the 
transit of Mercury on November 7, 1881, by Prof. Holden 
and Mr. Burnham, who were invited by the trustees to 
set up their first instruments. In 1879 Mr. Burnham spent 
three of the summer months on the mountain, and used 
his six-inch telescope in regular observations, the object 
being to compare the conditions of vision at this high 
altitude with those at lower levels. His conclusions were 
extremely favourable to the Mount Hamilton site, and from 
his report there is little doubt that during the summer 
months this site is more favourable than (hat of hny ob- 
tervatory now established. During the winter, storms 
prevail, but the snow is not very deep, and does not lie 
long, and the temperature is not very low. When it is 
:lesr, in the rainy season, it is perfectly so, and the vision 
compares favourably with the average conditions at 
Eastern observatories. It is obvious that if the manage¬ 
ment of the Observatory affairs remains in the same able 
control, we shall have in a few years one of the most ad¬ 
mirably equipped observatories in the world, on a site 


far superior to any; and without being too sanguine, it 
will be safe to expect much from such an institution in 
proper hands. 

NOTES 

Mr. MacLeod (Assistant Secretary, Education Department, 
Whitehall) having resigned, will be succeeded by Col. Donnelly, 
R.E., now Director of the Science Division, who, while retain¬ 
ing his present post, will, u Assistant Secretary of the Education 
Department, be the chief officer of the Science and Art Depart¬ 
ment at South Kensington. 

The death is announced of Prof. Theodore Schwann of 
Liege, the eminent biologist, at the age of seventy-two years. 
We hope to refer to Prof. Schwann at length next week. We 
also learn of the death of Hermann Schlagintweit, well known 
as a naturalist, and in conjunction with his brother Emil, as an 
explorer of the Himalayas. 

The death is announced of Signor Carlo Piaggia, who has 
done some good exploring work in the region to the south of 
Abyssinia. Signor Piaggia was proceeding from Khartoum to 
Fadassi to join Herr Shuver, to whose journey ■ we referred 
last week. 

We regret to learn that Mr. Joseph Thomson is daily expected 
home. It may be remembered that he was engaged for two 
years by the Saltan of Zanzibar to geologise along the Rovuma, 
and in other districts of the Sultan’s dominions. We give else¬ 
where some of the results of his great excursion along the 
Rovuma, where he failed to find coal, which the Sultan was 
anxious he should do. We are informed that the Sultan is ho 
disappointed at the result that he has abruptly broken the 
engagement, and sent Mr. Thomson home with payment only 
for the time he has been out. This is disappointing, as much 
good work would certainly have been done by Mr. Thomson 
had he been allowed to pursue his explorations. Evidently the 
Sultan has much to learn. We trust Mr. Thomson will soon 
find suitable employment for his exceptional ability as an 
explorer. 

Some very important experiments have recently been canied 
out at the Conservatoire des Arts et Metiers, upon the accumu¬ 
lating power of Faure’s secondary battery. A committee con¬ 
sisting of MM. Tresca, Potier, joubert, and Allard conducted 
operations. Thirty-five accumulators of the spiral form, each 
set in a cylindrical stoneware pot about 35 eentlms. high and 25 
| centims. diameter, were charged in series by the current from a 
Siemens’ dynamo-electric generator worked by a steam-engine. 
The working electromotive force of an accumulator was found 
to be from 2*15 to 2 5 volts. For twenty-two hours the battery 
was charged with a current whose average strength wai 8*5 
empires, the total work expended in charging being 6,020,000 
kilogrammetres. The total work of the steam-engine was also 
measured by a dynamometer, the Siemens’ generator having, as 
it appeared, an efficiency of 71 per cent The battery was then 
discharged through eleven Maxim lamps, the potential and 
current being accurately measured from time to time, and 
although the discharge lasted eleven hours there appeared to be 
70 per 9ent. of the original energy given out in the discharge- 
A complete report is promised by the committee. 

■THE umbrella trade .(according to the Scientific America*) 
threatens the existence of the pimento (pepper) plantations of 
Jamaka. It was shown by an official estimate made at Kingston 
last aututtn, that more than half a million umbrella sticks were 
then awaiting export to England and the United States. These 
sticks were almost without exception pimepto, and it ia not sur¬ 
prising that owner* and lessees of pimfcnt® walks tie becoming 
alar med at the growth of a trade which threatens to nproot, in a 
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few yearn, *11 the young trees. The export returns for the but 
five years show a* average of *000 bundles of sticks seat out 
from Jamaica annually, and the returns for the firot three-quarters 
of 18S1 show an export of over 4500 bundles, valued at 15,000 
dollars. Each bundle contain* from 500 to 800 sticks, each of 
which represents a young bearing pimento tree. 

Thk results of * third year's observation of spirit-levels at 
Sechcfon, for elucidation of periodic movements of the ground, 
are given by 11 Plaatamour in the December issue of Archive 
da Sciences, and CoU von Orff also communicates results obtained 
at the Observatory of Bogenhausen (3 to 4 km. from Munich). 
M. Plantamour shows that the oscillations, both in the cost-west 
and the north-south direction, present anomalies, or difference-, 
from year to year, which cannot be explained by mere variations 
of the temperature of the air. The earth’s surface he supposes 
to be in a state of constant gentle undulation, the direction and 
amplitude of which varies in each locality according to the 
nature of the ground and the forces in action; and the effect 
may strengthen, or neutralise that of the air temperature on the 
ground, or even produce a movement in an opposite direction. 
Col. von Orff’s observations afford ground for supposing that 
the spirit-level variations are, partly at least, caused by varia¬ 
tions of heat in the formation on which the Observatory rests. 

“ Rhopalocera. Malayana ; a Description of the Butter¬ 
flies of the Malay Peninsula,” is the tide of a work which will 
shortly be published by Mr. W. L. Distant. It is proposed in this 
work to give a monographic revision and synonymic catalogue of 
the butterflies of the Malay Penimula, including the islands of 
Penang and Singapore. The fauna of the western side of the 
Peninsula is at present best known, and will be here principally 
treated. This area will extend from Qucdah to Johore, and 
thus comprises the Straits Settlements of Province Wellesley, 
Perak, and Malacca. Each species (and variety where consi¬ 
dered necessary) will be represented by a coloured figure, and 
the details of its habits, variation, and geographical distribution 
will be given os far as our present knowledge will allow. An 
introduction to the classification will also be added, with a 
tabular arrangement of the genera. Tlie Malayan butterfly 
faun* if vary rich in species, and very typical of the Oriental 
region. It includes numbers of species which ore found in 
Continental India, and many others which ate common to 
Saaaatra, Java, and Borneo. It is therefore anticipated that the 
wo* may prove useful to others than Malayan entomologists 
alone. It ia to the scientific enterprise of Mr. D. Logan of 
Penang tint the inception of this work Is due, and an important 
pot of the material oa which k k based will be derived from 
that gentleman's collectors, who have been despatched to 
Q **di h , Malacca, and Johore. Beskle the collections made by 
the author, when in Penang and Province Wellesley, many 
other* have been e x a m i ned , and much information acquired, 
dnring the last tea yean. The work will be comprised ia six or 
seven royal quarto parts, each containing foot] coloured plates, 
and aboot twenty-eight pages of letterpress. 

Continuing his researches on the Hydroidi and Medusas of 
the White Sea, and giving a rhumi of his three years’ explora¬ 
tion 1 In Solovetsky *Bay, Prof. Wagner states that ten different 
species of Medus-m inhabit the waters of this lake : Lmia rata, 
Bougainvillia superriliaris, Cine kamtsehatiea, Sarsia tubuhsa, 
Ffankoyen hyalinus (a. ap. et g.), ALgUnepH* LaurmtH, Tiara 
pUtata, Staarophora latiniaSa, Cjanta A retire, and Aurelia aurita. 
Each of these forms show some special adaptation to the medium 
they live in. The two find are the simplest, the primary ones, so 
to say, and their most important feature is the great development 
of the generative organs. The elegant form of the bell of the 
dree is adapted to a rapid and ingenious motion, and hi long 
tentacles are perfectly developed for warning it against any 


I danger. The voracious Sarsia is adapted for oooti nu ally search- 
| ing for and catching prey at different depths, by means of its 
very long tentacles. The Tiara is characterised fay a perfect 
development of its great stomach and month-ctlim, and the large 
vessels are adapted for the circulation of a great amount of 
1 nutritive liquids. The rEgimapsis is distinguished by Its large 
bell, which affords great room for the sexual sinuses of the 
stomach, whilst four tentacles inclosing the bell are protective 
of this great sexual laboratory. The Staurophora has the same 
characters, with some modifications for the enlargement of the 
nutritive and sexual organs. The flat and flexible bell of the 
Cyan ta is an immense nutritive organ, to which large tentacles 
and a great catching-bag supply plenty of food. And the 
Aurelia is, so to say, a rlsumi of all these adaptations. Alto¬ 
gether they afford a fine illustration of the Etienne Geoffiroy St. 
Hilaire's law of “organic equilibrium, or compensation of 
organs." All are equally well-armed for the struggle for exist¬ 
ence and for the life fa common in the waters of the White Sea. 
If the lazy and badly-armed Lima and Bougainvillia are often 
subject to starvation, a few individuals on the other hand suffice 
for producing miliums of progeny. Prof. Wagner also makes 
some interesting remarks with regard to Milne Edwards's law as 
to the tendency of Nature towards diversity and economy of 
means. 

Wa have repeatedly had occasion to refer to the excellent 
woik now in course of publication—■** Anatomisch-physiolo- 
gischer Atlas der Botanik,” by Dr. Arnold Dodel Port, of 
Zurich University, and have pleasure in announcing that the $th 
part of this remarkable work has just left the press' It is a 
specially interesting one, and contains the following subjects:— 
(I) Marchantiapolymorpha, a cosmopolitan liverwort-moss, with 
iLs characteristic fruit receptacles and sporanges, of which the 
whole development is illu.trated ; (2) Taxus batcata, yew, with 
the simplest possible female flower, showing the anatomy of the 
ripe seed and the first germination stages of the latter; (3) 
Otdogonium diplandrum Juranyi, one of the oospore-forming 
filamentous Algw, showing the green asexual zoospores, the yel¬ 
lowish androspores, the yellow spermatozoids, and the dwarfed 
males. The whole process of f crtilUation and the development of 
oospores is also represented, this being one of the most interesting 
Oedogoniete ; (4) Chan fragitis, showing the rotation of the cell 
contents in the tubular cells and the female organs; (5) Cydonta 
vulgaris, Quince, showing the development of the flower and its 
fertilisation by the honey-bee ; (6) Centaurea tyanus. Blue Corn¬ 
flower, with the development of the protandrous flowers, showing 
the sensitiveness and functions of the contractile stamens facili¬ 
tating the fertilisation by insects carrying pollen from other 
flowers. The author hopes to publish Part 6 early in April 
next, and Fart 7 in the autumn, thus completing the work. 

The Danish Society for the Protection of Animals (under the 
patronage of His Majesty the King of Denmark) offers two 
prizes, of 2000 and 1000 francs respectively, for the best and 
second best scientific essay on that part of the Vivisection ques¬ 
tion, which concerns the possibility of replacing living by recently 
kilted animals for the sake of physiological investigation. The 
essay should sufficiently indicate previouslv unknown cases, ia 
which such a substitution of dead material may be applicable. 
In these essays the possibility and desirability of replacing 
painful experiments on animals by some other methods of research, 
may also be a subject of inquity. The essays may be written in 
the Danish, Swedish, English, French, or German languages, 
and forwarded before September 1, 188a, to His Excellency 
Mr. A. de Haxthaasen, President of the Danish Society fix the 
Protection of Animals, at the office of the Society, Copenhagen. 
** Our Society is only too well awsre that the claims of humanity 
are not to be satisfied by these means, as extensively as H eortd 
wish. It will however feel itself richly rewarded, if 1 '* efforts 
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rewrit In diminishing the number of experiments in which animal 3 
are subjected to greet and lingering agony. In this earnest hope 
we respectfully request all humanely disposed scientific men 
of every country in the world, kindly to oomply with our 
imritation.” 

The Russian representative at Peking is said to be urging on 
the Chinese Government the construction of a line of telegraph 
across Mongolia, to connect the Shanghai line with the Russian 
landmines of Siberia. Should this line be carried out Peking 
wfB be in telegraphic communication by two separate routes 
with Europe; but it is said that the Chinese do not view the 
project with very favourable eyes. The new Chinese telegraphs 
seem to be doing their work very well. The people living along 
the route have abandoned their hostility, which has given way 
before feelings of wonder and admiration. The common i>eeple 
call the telegraphs "letter-poles,’' and think that the letters 
are despatched through the wires, which are believed to be 
hollow. 

The popular belief that the present Japanese ore iconoclastic 
in their zeal for removing the ancient monuments of the country 
would seem to be a mistake. We read in the Japan Gazctt t 
that a society, composed of the Prime Minister, the Assistant 
Prime Minister, and other high officials and nobles, has just 
been formed for the protection of old temples, shrines, and 
other remnants of antiquity. A sum of two millions of yen, or 
about 400,000/. sterling, has been collected, and it is intended 
to devote the interest of this amount to the purposes of the 
Association. Not long since wc read of a large collection—the 
present Minister for Foreign Affairs being among the principal 
subscribers—being made for the maintenance and repair of the 
Temple of Ilachiman, or the Genius of War, at Kamakura, 
which contains many ancient and interesting relics. Indeed the 
work of destruction seems to have been confined to feudal 
castles, fortifications, &c. The former residences, or yashikis, 
of the nobles have been dismantled and converted into schools, 
hospitals, barracks, public offices, &c. Many picturesque struc¬ 
tures throughout the country have thus lreen removed ; but the 
Government deemed this absolutely necessary in order to eradi¬ 
cate feudal feeling, as well as to destroy strongholds for possible 
malcontents. The beautiful temples and shrines of old Japan 
still remain, and are, we see, to be maintained unimpaired. 

The Chinese authorities of Shanghai recently issued a quaint 
decree respecting the neglect of physicians to attend at once on 
their patients, and the high fees which they charge. They give 
notice that it is the duty of all physicians to use their knowledge 
for the benefit of the people ; when people are sick they must 
be ready to attend upon them whenever they are sent for, without 
rngHdlng the hour of the night or day, or the state of the 
weather. When people are ill they long for the presence of the 
doctor as the grain of seed longs for the rains. Instead of doing 
this, however, the physicians now think that they possess great 
skill, and not only charge high fees, bnt insist on being paid ful] 
hire for their chair coolies, and they do not care what becomes 
of the patient so that they get their fees. If these were only 
charged to the wealthy it would not so much matter; but the 
poor have to pay them also. An evil practice (the decree goes 
on) also exists by which doctors will not visit their patients 
before one o’clock in the afternoon; some ♦ill evert smoke 
opium and drink tea until late in the .evening. These are 
abuses, the magistrates say, which they will on no account 
I'evmk. - Doctors must attend their patients at all times; they 
must, if necessary, visit them several times daily j they must 
think more of them and less of their fees. Notice, therefore, is 
given to all officials and people that a physician who does not 
attend when he is called must ouly receive half his fees and half 
hgchair hire. "If you physicians delay your visit* you show 


your wickedness, and sin against yourselves." The decree is a 
model one for a paternal government; argument, entreaty, objur¬ 
gation, exposition, threats, are all mingled in due proportions. 

Whilst «™Uw glaciers leave only shallow grooves and 
scratches on the surface of the rocks, it is easy to see that the 
mighty glaciers of the Glacial period must have covered oil the 
surface of the wide track they moved upon with deeper grooves 
and with low elongated ridges. Finland displays at every step 
an illustration of this activity of glaciers, which one of the 
Russian explorers of that country has described as a "tele* 
scopic glacier-scratching . 1 ' Now, M. Koudravtseflj the gen* 
legist of the Russian White Sea Expedition, give*', in the Pro¬ 
ceedings of the St. Petersburg Society of Naturalists, a descrip¬ 
tion of the same phenomenon on the Kola Peninsula and on the 
west coast of the White Sea. All these scratches, troughs, and 
elongated embossments have the direction from west to east, 
showing thus that in the neighbourhoods of the White Sea the 
great Scandinavian and Finnish ice-covering moved towards the 
east. 

Mk. Pengelly, F.R.S., was presented with an admirable 
portrait of himself at Torquay on Thursday last, as a mark of 
the admiration, respect, and regard in which he is held by his 
fellow-townsmen and friends elsewhere. 

Prof. Albert Gaudry, the eminent palaeontologist, has 
been elected to the place in the Paris Academy of Sciences 
rendered vacant by the death of the late M. H. Sainte-Claire 
Deville. 

The Co mmis sion appointed by the French Chamber of 
Deputies to deliberate on the sale of the jewels of the French 
Crown has interrogated the Professor of Mineralogy of the 
Museum, requesting him to mark those stones which it would be 
desirable to send to the collection of that establishment. 

Sir Erasmus Wilson has presented a smn of ten thousand 
pounds to found and endow a chair of Pathological Anatomy in 
Aberdeen, ‘ 1 as an expression of my regard for an institution in 
which my father, a native of Aberdeen, received his medical 
education, and os a recognition of the honour which the Uni¬ 
versity has been pleased to confer on rac by granting me the 
distinguished degree of LL. D.” 

THE Etna Observatory, erected on a small mount mm the 
crater, and so placed that a current of lava would probably 
divide in two and avoid it, has been completed. It is 2943 
metres above the sea ; the Great St. Bernard Monastery is 2491, 
and the St. Gothtml 2075 metres, 

The Thirty-fifth Annual General Meeting of the Institution of 
Mechanical Engineers will be held to-day and to-morrow, at 25, 
Great George Street, Westminster. The chair will be taken by 
the President at half-past seven p.m. each evening. The fol¬ 
lowing papers will be read and discussed On meters for regis¬ 
tering small flows of water, by Mr. J. J. Tylor, of London ; on 
the Bazin system of dredging, by Mr. A. A Langley, of London; 
on hydraulic lifts for passenger* and goods, by Mr. Edward 
Bsytand Ellington, of London; on improved appliances for 
working under water, or in Irrespirable gases, by Mr. W. A. 
Gorman^ of London; on power hammers with a movable fulcrum, 
by Mr. Daniel Long worth, of London. 

From the Prospectus of Lectures and Classes for the second 
term of t£e present session of University College, Nottingham, 
we are pleased to see that the institution is in full working 
order. Both day and evening classes and lectures are well pro¬ 
vided for, science occupying a prominent place. 

Three out of the eight articles in the new number of the 
Quarterly Review are scientific;—-An- article on Sir Charles 
Lyell, A f ropes of his recently published Life and Letters 




Dr. Glinther's work on Fishes. 

Ths Austrian naturalist, Dr. Karl Helmet, has discovered a 
naw viper In a volley of the Makattan Mountains in Central 
Egypt, He has named it Ammodytes-agyptiaca HAmesii. It 
has nothing in common with Cerastes tornutus, the yellow homed 
viper. The principal difference is that the horn-points are not 
above the eyes but about 4 mm. behind them. The animal does 
not hiss like other serpents but makes a rattling noise as when 
water is thrown upon red-hot iron. The discovery will be all 
the more interesting to zoologists as this is the first new species 
discovered for many years. 

The Budget Commission of the German Reichstag has again 
granted 75,000 marks (3750/.) for the investigation of Central 
Africa. The Berlin African Society intends to send out two 
expeditions during 1882, one to start from the west and another 
from the south-west. It is further expected that the German 
station at Hakotna (Lake Tanganyika) will soon be able to pay 
its own expenses by establishing plantations and opening com. 
mercial relations with the neighbouring tribes. 

The Academy of Meteorological Aerostation of France has 
sent to M. Paul Bert a report which was adopted at its last 
session, and which suggests that an international exhibition of 
" Aerial arts” should be held in Paris in 1883, to commemorate 
the invention of balloons by the two Montgolfiers in 1783. The 
first public experiment having taken place at Annoimy on June j, 
1783, a local commemoration is to take place in that town. The 
"Aerial arts” are to include every industry, science or art, 
relating to gas or the atmosphere, which is supposed to have any 
connection directly or indirectly with aerostatic experiments. 

A SUBMARINE eruption took place recently in the Gulf of 
Missolonghi, not far from Anatolikon. For five days a strong 
odour of sulphuretted hydrogen was noticed in the neighbour¬ 
hood, and whole ships’ cargoes of dead fish were washed ashore. 

A SMART Shock of earthquake occurred at Iquiqne on Novem¬ 
ber 13, and the master of the German barque Shakespeare\ from 
Liverpool, reports that he felt it when about eight miles to the 
westward of Punta Arenas with such severity that he imagined 
the vessel had struck on a rock until the lead showed that he* 
was in deep water. On Saturday night an earthquake shock was 
felt at Agram, lasting three seconds, and accompanied by a 
rhmbling noise. Intelligence reached Plymouth on Monday from 
Yokohama of a destructive earthquake in China. The news, 
which was despatched from Yokohama on December 25, coming 
byway of San Francisco and New York, is exceedingly meagre. 
It simply announces the fact that a severe earthquake had oc¬ 
curred la the district of " Kantcheou,” and that more than 250 
people had been killed. 

The additions to the Zoological Society’s Gardens during the 
past week include a Markhoor (Capra megoceros 9 ) from 
Afghanistan, presented by Lieut.-Col. St. John; a Roseate 
Cockatoo { Caeatua roseieapilla) from Australia, presented by 
Miss Morson ; a Common Raven (Cannes .eorax), British, pre¬ 
sented by Mr. S. J. Elyard; a Spanish Terrapin (Cltmmys 
leprosa), South European, presented by Mr. H. Balfour; a col¬ 
lection of Sea Anemones, British Seas, presented by Mr. A. D. 
Bartlett; a Malayan Bear (t/rsus malayanus) from Malacca, 
purchased; a Cashmere Shawl Goat (Capra htreus, vnr.), born 
in the Gardens. 


GEOGRAPHICAL NOTES 
. At the meeting of the Geographical Society last week, Sir 
John Kirk read a paper by Mr, Joseph Thomson, on his ex¬ 
amination of the Rovuma basin. East Africa, during his recent 


trip in search of the long-talked of coal-beds. These were sup¬ 
posed to be situated at the Mavitu village of Itnle on the banks 
of the Lujende, some three days' march from its continence 
with the Rovuma, but on investigation proved to be only some 
irregular layers of bituminous shale, which are of no practical 
use, Though disappointed in the primary object of hia journey, 
Mr. Thomson has been able to ada much to our knowledge of 
the geography of the Rovuma region, having traversed between 
600 and 700 miles of country, besides furnishing many interest¬ 
ing particulars respecting the seven tribes, or remnants of tribes, 
which are found there. A paper by the Rev. Channey Maples, 
of the Universities’ Mission, was afterwards read, on Makua 
Land between the Rivers Rovuma and Luli, a tract of country 
hitherto entirely unknown. Mr, Maples bad hoped to have 
gone right through from Masasi to Mozambique, but on big’ 
arrival at Mvalixn’s, the capital of the Meto Makuas, he was 
unable to induce his followers to proceed further, lie had, 
therefore, to abandon his projected visit to the fierce branch of 
the Makua tribe, called the Walomwe; but what was more 
annoying, his hopes of verifying the existence of a snowy moun¬ 
tain, named Irati by the natives, and said to he about half way 
between Meto and Mozambique. In tbe discussion which fol* 
followed the reading of theFC papers, Sir John Kirk made some 
interesting remarks on the great expansion of the india-rubber 
trade in East Africa during recent years, the value of the annual 
export having risen from nil to about a quarter of a million 
sterling. 

After his recent discovery of the source of the River Lujende 
in what he supposes to be the unexplored northern portion of 
Lake Sbirwa, ihe Rev. W. P. Johnson, of the Universities' 
Mission, followed the course of the river with a view to return* 
ing to his station at Mataka’s town, but he was met outside and 
informed by the chief that his house had been utterly wrecked 
and his very books torn to pieces and scattered to the four winds 
of heaven. The outrage appears to have been committed by 
the owners of a slave-caravan, who believed that Mr. Johnson 
had contrived to send down information which had enabled 
Capt. Foot, R.N., to stop them some fifteen miles from the 
const. Mr. John-on had consequently been obliged to go to 
Zanzibar to refit, and as it would be impossible to settle again at 
his old station for the present, be intends to establish himself at 
Losewa, on the eastern shore of Lake Nyassa, in about S. lot. 
13*. Thence he hopes to work Mataka’s town, and he ought to 
be able to obtain useful information about this almost unknown 
side of the lake. 

A telegram from St. Petersburg states that a scientific expe¬ 
dition, consisting of members of the Russian Geographical 
Society, the Imperial Academy of Sciences, and others, is being 
equipped for the purpose of making historical and ethnographical 
researches in Bulgaria and Roumelia. Prince Alexander of 
Bulgaria has contributed 4000/, towards the expenses of the ex¬ 
pedition, in Ihe work of which it is hoped Prince Vogorides will 
join. 

Mr. Cuthbert Peer is to read a paper on his journey b 
Iceland last summer, at the Geographical Society's meeting on 
January 30. 

Mr. Barham, an experienced surveyor, is to start this week 
for West Africa, for the purpose, it is said, of surveying a line 
for a light railway from the Gold Coast littoral through the little- 
known gold-mining region of Wassaw, which will pass tbe 
property of several mining companies. 'The country which will 
be opened up by this railway, if it be constructed, is rich in 
palm-oil, india-rubber, &c., in addition to the precious metal. 

The first number of Petty matin's Mitlheilunetn for this year 
contains a letter from Mr. Scbuver, giving details of his journey 
on the Upper Nile, to which we have already referred. There 
Is a good summary of the Arctic work of the year, with special 
reference to Wrangel Land, of which island an excellent map is 
given from recent surveys. An interesting sketch is given of 
convict life in Siberia, and a summon or recent work In the 
Congo basin. A brief but valuable sketch of the Karachis of 
the Caucasus, followed by the monthly notes, concludes the 
number. A valuable geological map of West Africa, after data 
furnished by Dr. Lenzs accompanies the number. 

The new part (Heft i. hand iii.) of the Mittheilungen of the 
German African Society contains several communications. Dr. 
Buchner has reached Luanda on bis return journey. There it a 
series of interesting letters from the members of the German 


302 NATURE [ 7 an > 2 6> 1882 

another on Mr. Darwin’s work on Earthworms; and a third on 
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station at Kakoma, in 32* 29' E., and 5° 47' S., in the plateau 
which begins at the boundary of llgago with the Mpwapa 
heights. The letters contain a good deal of information on the 
country and the people, the fauna, flora, and climate. Dr. 
Stacker gives an account of his Abyssiuian journey, to which 
we have already referred. Herr Flegel gives a long account of 
his journey from Rubba, on the Ni»er, north to Sokoto and 
back, between October 1880 and April 18S1. His map contains 
much new and useful information on the country traversed. 
Finally there are some letters from Herrcn Pogue and Wies¬ 
mann, who had reached Malange in May, and hoped to be at 
Kimbundo in June. 

FURTHER RESEARCHES OH ANIMALS 
CONTAINING CHLOROPHYLL » 

IT is now nearly forty years since the presence of chlorophyll 

in certain species of Flanarian worms was recognised by 
Schultze. Later observers concluded that the green colour of 
certain infusorians, of the common fre-h-water hydro, and of the 
fresh water sponge was due to the .same pigment, but little more 
attention was paid to tbe subject until 1870, when Ray Lnnkester 
applied the spectroscope to its investigation. He thus consider¬ 
ably extended the list of chlorophyll-containing animals and 
his results are summarised in Sachs’ Botany (Eng. ed.). IIis 
list includes, besides the animals already mentioned, two species 
of Kadiolarian*, the common green sea anemone (Anthea eereus, 
var. smaragdina), the remarkable Gephyrcan, Bbmllia viridis, a 
Polychmte worm, Chatoptrus, and even a Crustacean, Idotea 
viridis. 

The main interest of the question of course lies in its hearing 
on the long-di puted relations between plants and animals ; for, 
since neither locomotion nor irritability are peculiar to animals, 
since many in-ectivorom plants habitually digest solid food, since 
cellulose, that most characteristic of vegetable products, is practi¬ 
cally identical with the (unicin of Ascidians, it becomes of the 
greatest interest to know whether the chlorophyll of animals 
preserves its ordinary vegetable function of effecting or aiding 
the decomposition of carbonic anhydride and the synthetic pro¬ 
duction of starch. For although it had long been known that 
Euglena evolved oxygen in sunlight, the animal nature of such 
an organism was merely thereby rendered more doubtful than 
ever. In 1878 X had the good fortune to tied at Koscoif the 
nmterial for the solution of the problem in the grass-green 
planarion, Convoiuta Schuttzii , of which multitudes ore to be 
found in certain localities on the coast, lying on the sand, 
covered only by an inch or two of water, and apparently tasking 
in the sun. It was only necessary to expose a quantity of these 
animals to direct sunlight to observe the rapid evolution of 
bubbles of gas, which, when collected and analysed, yielded 
from 45 to 55 per cent, of oxygen. Both chemic.U ana histo¬ 
logical observations showed the abundant presence of starch in 
the green cells, and thus these planarians, and presumably also 
Hydra, Spongilla, &c., were proved to be truly “ vegetating 

Being at Naples early in the spring of 1879, I exposed to sun¬ 
light some of the reputedly chlorophyll-containing animals to be 
obtained there, namely, Botullia virtdis and Idotea viridis, while 
Krukenberg had meanwhile been making the same experiment 
with BontUta and Anthea at Trieste. Our results were totally 
negative, but so far as Bmtllta was concerned this was not to be 
wondered at, since the, later spectroscopic investigations of Sorby 
and Schenk had fully confirmed the opinion of Lacaze-Duthiers 
as to the complete distinctness of its pigment from chlorophyll. 
Krukenberg, too, who follows these investigators in terming it 
botteilein, has recently figured the spectra of Anthea-green, and 
this also seems to differ considerably from chlorophyll, while I 
am strongly of the opinion that the pigment of the green crus¬ 
taceans is, if possible, even more distinct, having not improbably 
a merely protective resemblance. 

It is now necessary to pass to the discussion of a widely distinct 
subject—the long-oatstanding enigma of the nature and functions 
of the M yellow cells M of Radiolarians. These bodies were first 
so called by Huxley in Ids description of ThallassieoUa, and are 
small bodies of distinctly cellular nature, with a cell wall, well- 
defined nucleus, and protoplasmic contents saturated by a yellow 


pigment. They multiply rapidly Inf transverse division, and are 
present iu almost all Radiolarians, but in very variable number. 
Johannes Muller at first supposed them to fie concerned with 
reproduction, but afterwards gave up this view. In his famous 
monograph of the Radiolarians, Haeckel suggests that they are 
protably secreting-cells or digestive glands in the simplest form, 
and compares them to the liver-cells of Amphioxus, and the 
" liver-cells " described by Vogt in Velella and Torpita . Later 
he made the remarkable discovery that starch was present in 
notable quantity in these yellow celts, and considered this as 
confirming his view that these cells were in some way related to 
the function of nutrition. In 1871 a very remarkable contribu¬ 
tion to our knowledge of the Radiolarians was published by 
Cienkowski, who strongly expressed the opinion that these yellow 
cells were parasitic algw, pointing out that our only evidence of 
their Kadiolarian nature was furnished by their constant occur¬ 
rence in most members of the group. He showed that they 
were capable not only of surviving the death of the Kadiolarian, 
but even of multiplying, and of passing through an encysted and 
an amoeboid state, and urged their mode of development and 
the great variability of their numbers within the same species as 
further evidence of his view. 

The next important work was that of Richard Hertwig, who 
inclined to think that lhoe cells sometimes developed from the 
protoplasm of the Kadiolarian, and failing to verify the observa¬ 
tions of Cienkowski, maintained the opinion of Haeckel that the 
yellow cell* “ fur den Stoffwechsel dcr Radiolarien von Bedeu- 
tung sind.” In a later publication (1879) he, however, hesitates 
to decide as to the nature of the yellow cell*, but suggests two 
considerations as favouring the view of their parasitic nature— 
firat, that yellow cell, are to 1 * found in Radiolarians which pos¬ 
ses.* only a single nucleus, and secondly, that they are absent in 
a good many species altogether, 

A later investigator, Dr. Brandt of Berlin, although failing to 
confirm Haeckel’s observations as to the presence of starch, 
has completely corroborated the main discovery of Cienkowski, 
since he finds the yellow cell* to survive for no less than two 
months after the death of the Radiolarian, and even to continue 
to live in the gelatinous investment from which the protoplasm 
had long departed in the form of swarm-sporcs. He sums up 
the evidence strongly in favour of their parasitic uature. 

Meanwhile similar bodies were being described by the investi¬ 
gators of other groups. Haeckel had already compared the 
yellow yells of Radiolarians to the so-called liver-cells of I 'della ; 
but the brothers Hertwig first recalled attention to the subject in 
1879 by expressing their opinion that the well-known “pigment 
bodies 1 ’ which occur iu the endoderm cells of the tentacles of 
many sea-anemones were also parasitic algae. This opinion was 
founded on their occa-ional occurrence outside the body of the 
anemone, on their irregular distribution in various -species, and 
on their resemblance to the yellow cells of Radiolarians. Bn; 
they did not succeed in demonstrating the presence of starch, 
cellulose, or chlorophyll. The last of this long series of re¬ 
searches is that of Harnann (1881), who investigates the similar 
structures which occur in the oral region of the Khizontome 
jelly-fishes. While agreeing with Cienkowski as to the parasitic 
nature of the yellow cells of Radiolarians, he holds strongly 
that those of anemone.* and jelly-fishes are unicellular glands. 

In the hope of clearing up these contradictions, 1 returned 
to Naples in October last, and first convinced myself of the 
accuracy of the observations of Cienkowski and Brandt as 
to the survival, of the yellow cells in the bodies of 
dead Radiolarians, and their assumption of the encysted and 
the amoeboid states. Their mode of division, too, is tho¬ 
roughly algoid. One finds, not unfrequently, groups of three 
and fgnr closely resembling Protoeoecm. Starch is invariably 
present; the wall is true plant-cellulose, yielding a magnificent 
blue .with iodine and sulphuric add, and the yellow colouring- 
matter is identical with that of diatoms, and yields the same 
greenish residue after treatment with alcohol. So, too, In 
Yelellai in set-anemones, and in medusae; in all cases the pro¬ 
toplasm and nucleus, the cellulose, starch, and chlorophyll, oan 
be made out in tbe most perfectly distinct way. The failure of 
former observers with these reactions, in which I at fint also 
shared, has been simply due to neglect of tbe ordinary botanical 
precautions. Such reactions wilt not sucoeed until the animat 
tissue has been treated with alcohol'anti macerated for some 
hours in a weak solution of caustic potash. Then, after neu¬ 
tralising the alkali by means of dilute acetic add, and adding a 
weak solution of iodine, followed by strong sulphuric add, the 
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presence of starch end cellulose can be successively demon¬ 
strated. Thus, then, the chemicel composition, as well as the 
structure and mode of division of these yellow cells, are those of 
unicellular algse, and 1 accordingly propose the generic name of 
Pkilotoon, and distinguish four species, differing slightly in 
aite, colour, mode of division, behaviour with reagents, &c., 
for which the name of P. radiolarum, P. siphomphorum, P, 
actiniarum , and P. medmarum, according to their habitat, may 
be conveniently adopted, It now remains to inquire what is 
their mode of life, and what their function. 

I next exposed a quantity of Kadiolarians (chiefly CollotoHm) 
to sunshine, and was delighted to find them soon studded with 
tiny gas-buhbles. Though it was not possible to obtain enough 
for a quantitative analysis, I was able to satisfy myself that the 
gas was not absorbed by caustic potash, but was partly taken up 
by pyrogallic acid, that is to say, that little or no carbonic acid 
was present, but that a fair amount of oxygen was present, 
diluted of coarse by nitrogen. The exposure of a shoal of the 
beautiful bloc pelagic Siphonophore, Vtlella, for a few hours, 
enabled me to collect a large quantity of gas, which yielded 
from 34 to 25 per cent, of oxygen, that subsequently squeeied 
out from the interior of the chambered cartilaginous float, giving 
only 5 per cent. But the most startling result was obtained by 
the exposure of the common Anthea cereus, which yielded great 
quantities of gas containing on an average from 32 to 38 per 
per oent. of oxygen. 

At first sight it might seem impossible to reconcile this copious 
evolution of oxygen with the completely negative results ob¬ 
tained from the some animal hy so careful an cx| crimenter as 
Krukenberg, yet the difficulty is more apparent than real. After 
considerable difficulty I was able to obtain a large and beautiful 
specimen of Antkta cereus, var. smaragdina, which is a far more 
beautiful green than that with which 1 had been before operat¬ 
ing—the dingy brownish-olive variety, plumosa . The former 
owes its colour to a green pigment diffused chiefly through the 
ectoderm, but has comparatively few algse in its endoderm ; 
while in the latter the pigment is present in much smaller quan¬ 
tity : but the endoderm cells are crowded by nig*. An ordinary 
specimen of plumosa was also taken, and the two were placed 
in similar vessels side by side, and exposed to full sunshine, by 
afternoon the specimen of plumosa had yielded gas enough for 
an analysis, wh.le the larger and finer smaragdina had scarcely 
produced a bubble. Two varieties of Ceriactis aurantiaca , one 
with, the other without, yellow cells, were next exposed, with a 
precisely simitar result. The complete dependence of the evo¬ 
lution of oxygen uron the presence of algse, and its complete 
independence of the pigment proper to the animal was still 
farther demonstrated by exposing as many as possible of those 
anemones known to contain yellow cells ( Atptasia channel ton,, 
ffehauthus troglodytes , &c.) side by side with a large number of 
forms from which ihc-e are absent ( Actinia mesembryanthtmum, 
Sagastia parasitica, Cerianthus, &c.). The former never failed 
to yield abundant gas rich in oxygen, while in the latter series 
not a single bubble ever appeared. 

Thus, then, the colouring matter described as chlorophyll by 
Lankcster has realty been mainly derived from that of the endo- 
dermal algae of the variety plumosa, which predominates at 
Naples; while the Anthea-green of Krukenberg must mainly 
count of the green pigment of the ectoderm, since the Trieste 
tariety evidently does not contain algae in any great quantity. 
But since the Naples variety contains a certain amount of 
ordinary green pigment, and since the Trieste variety is tolerably 
sue to contain some algw, both spectroscopists have been operating 
on a mixture of two wholly distinct pigments—diatom-yellow 
and anthea-green. 

But what is the physiological relationship of the plants and 
a nim al thus so curiously and intimately associated ? Kvery one 
knows that all the colourless cells of a plant share the starch 
formed by the green cells; and it seems impossible to doubt that 
the endoderm cell or the Radiolarian, which actually incloses the 
vegetable cell, must similarly profit by its labours. In other 
ararda, when the vegetable ceH dissolves its own starch, some 
must needs pass oat by osmose into the surrounding tmimal cell; 
nor mast it be forgotten that the latter possesses abundance of 
•■yWytic ferment. Then, too, the Pkilotoon h subservient In 
another way to the nutritive (unction of the animal, for after its 
short life it dies and is digested; the yellow bodies supposed by 
stations observers to be developing cells being nothing but dead 
•If* b progress of solution and db appearance. 

Again, the animal cell is constantly producing carbonic acid 


and nitrogenous waste, but these are the first necessities of life 
to our alga, which removes them, so performing an intracellular 
renal function, and of course reaping an abundant reward, as its 
rapid rate of multiplication Bhows. 

Nor do the services of the Philotoon end here; for during 
sunlight it is constantly evolving nascent oxygen directly into the 
surrounding animal protoplasm, and thus we have actually 
foreign chlorophyll performing the respiratory fiinction of native 
hemoglobin 1 And the resemblance becomes closer when we 
hear in mind that haemoglobin sometimes lies as a stationary 
deposit in certain tissues, like the tongue muscles of certain 
molluscs, or the nerve cord of Aphrodite and Ncmerteans. 

The importance of this respiratory function is best seen by 
comparing as specimens the common red and white Gorgonia, 
which are usually considered as being mere varieties of the same 
species, G. verrucosa. The ml variety is absolutely free from 
Philotoon, which could not exist in such deeply-coloured light, 
while the white variety, which I am inclined to think is usually the 
larger ami better grown of the two, is perfectly crammed, Justus 
with the anemones above referred to, the red variety evolves no 
oxygen in sunlight, while the white yields an abundance, and we 
have thus two widely contrasted physiological varieties, as I may 
call them, without the least morphological difference The white 
specimen, placed in spirit, yields a strong solution of chlorophyll: 
the red, again, yields a red solution, which was at once recog¬ 
nised as being letronerythrin by my friend M. Merejkowsky, 
who was at the same time investigating the distribution and 
properties of that remarkable pigment, so widely distributed in 
the nnimal kingdom. This substance, which was first discovered 
in the red spots which decorate the heads of certain birds, has 
recently been show n by Krukenberg to be one of the most im¬ 
portant of the colouring matter of sponges, while Merej- 
kow'.ky now finds it in fishes and in almost all classes of 
invertebrate animals. It has been strongly suspected to be an 
oxygen-carrying pigment, an idea to which the present observa¬ 
tion seems to me to yield considerable support. It is moreover 
readily bleached by light, another analogy to chlorophyll, as we 
know from Pringsheim’s researches. 

When one exposes an aquarium full of Anthea to sunlight, the 
creatures, hitherto almost motionless, begin to wave their arm-', 
as if pleasantly stimulated by the oxygen which is being deve¬ 
loped in their tissues. Specimens which I kept exposed to direct 
sunshine for days together in a shallow vessel placed on a white 
slab, soon acquired a dark, unhealthy hue, as if being oxygenated 
too rapidly, although 1 protected them from any undue rise of 
temperature by keeping up a flow of cold water. So, too, I 
found that Radititarians were killed by a day’s exposure to sun¬ 
shine, even in cool water, and it is to the need for escaping this 
too rapid oxidation that I ascribe their remarkable nabit of 
leaving the surface and sinking into deep water early in the day. 

It is easy, too, to obtain direct proof of this absorption of a 
great part of the evolved oxygen by the animal tissues through 
which it has to pass. The gas evolved by a green alga ( Ulva) 
in sunlight may contain as much as 70 per cent, of oxygen, that 
evolved by brow-n algm ( J/uliseris ) 45 per cent., that from 
diatoms about 42 per cent. ; that, however, obtained from the 
animals containing Philoeoon yielded a very much lower per¬ 
centage of oxygen, eg. Veltlla 24 per cent., white Gorgonia 24 
percent., Ceriactis 21 per cent, while Anthea, which contaiae 
most alg*, gave from 32 to 38 per cent. This difference is 
naturally to be accounted for by the avidity for oxygen of the 
animal cells. 

Thus, then, for a vegetable cell no more Meal existence can be 
imagined than that within the body of an animal cell of sufficient 
active vitality to manure it with carbonic arid and nitrogen waste, 
yet of sufficient transparency to allow the free entrance of the 
necessary light. And conversely, for an animal cell there can 
be no more ideal existence than to contain a vegetable cell, con¬ 
stantly removing its waste products supplying it with oxygen 
and starch, and being digestible after death, For our present 
knowledge of the power of intracellular digestion possessed by 
the endoderm cells of the lower invertebrates removes all diffi¬ 
culties both as to the mode of entrance of the algm, and its (ate 
when dead. In short, we have here the relation of the ufcnel 
and the vegetable world reduced to the simplest and dosert 
conceivable form. 

It must be by this time sufficiently obvious that this remarkable 
association of plant and animal is by no means to be termed a 
case of parasitism. If so, the animals so infested would be 
weakened, whereas their exceptional success in the struggle for 
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existence is evident. Anthea terms , which contains “ost algae, 
probably far outnumbers all the other species of sea-anemones 
nit together, and the Radiolariane which contain yellow cells 
■re far more abundant than those which are destitute of them. 
So, too, the young gonophores of Vclella, which bud off from 
the parent colony and start in life with a provision of Philotom 
(far better than a yolk-sac) survive a fortnight or more in a 
small bottle—far longer than the other small pelagic animals, 
Such instances, which might cosily be multiplied, show that the 
association is beneficial to the animals concerned. 

The nearest analogue to this remarkable partnership is to be 
found in the vegetable kingdom, where, as the researches of 
Schwendcncr, Burnet, and Stahl have showu, we have certain 
algae and fungi associating themselves into the colonics we are 
accustomed to call lichens, so that we may not unfairly call our 
agricultural Radiolorians and anemones animal lichens. And 
if there be any parasitism in the matter, it is by no means of the 
alga upon the animal, but of the animal, like the fungus, upon 
the alga. Such on association is far more complex than that of 
the fungus and alga in the lichen, and indeed stands unique in 
physiology as the highest development, not of parasitism, 
but of the reciprocity between the animal and vegetable king¬ 
doms. Thus, then, the list of supposed chlorophyll-containing 
animals with which we started, breaks up into three categories : 
first, those which do not contain chlorophyll at all, but green 
pigments of unknown function ( Bonellia, Idotca, See.) ; secondly, 
those vegetating by their own intrinsic chlorophyll (Convoluta, 
Hydra, SpongUla ); thirdly, those; vegetating by proxy, if one 
may so speak, rearing copiotis algae in their own tissues, and 
profiting in every way by the vital activities of these. 

Patrick Gbddks 


SCIENTIFIC SERIALS 

Journal of the Royal Microscopical Society for December, 1881, 
contains .—Diatoms from Peruvian guano, by Kev. L. G. Mills 
(plate xi.).—B. W. Richardson, on multiple staining and the 
usual summary of current researches relating to zoology and 
botany (principally lnvertebrata and Cryptogamia). — Micro¬ 
scopy.—This part concludes volume i. ser. ii„ and is accom¬ 
panied by a very excellent index to the 980 pages, a list of authors, 
and full tables of contents. 

Transactions and Proceedings of the New Zealand Institute for 
1880, vol. xiii, Wellington, April, 1881.—In this large volume 
of over 460 page 1 -, in addition to a short account of the pro¬ 
ceedings of most of the scientific societies of New Zealand, the 
following memoirs are publish* d in extenso Astronomical: 
H. Skey, on periodic vertical oscillations in the Sun’s atmo¬ 
sphere, and their connection with the appearance and disappear¬ 
ance of of the solar spots.—M, Chapman, on the permanency of 
solar and stellar heat.—A. W. Bickerton, on the causes tending 
to alter the eccentricity of planetary orbits,—On the origin of 
the solar systems.—On the origin of double stars.—On a 
simple method of illustrating the motions of the earth.— 
On toe probability of impact.— Zoological : Julius von Haast, 
on Baleenoptna huttoni, Gray.-On Harpagomis (3rd paper). 
—W. Arthur, on migratory salmon.—Dr. Hector, on a new 

fish_F. E. Clark, on a new species of Trnchypterus.— 

F. W. Hutton, contributions to New Zealand Malacology,—G. 
M. Thomson, New Zealand Crustacea.—T. 1 \ Cheeseman, new 
species of mollusca.—Prof. Liversidge, analysis of Moa egg¬ 
shell.— Capt. Broun, description of coleopterous lame and 
pupae.—T. W. Kirk, notes on birds.—On Crustacea.—P. Buller, 
on new diurnal moths.—W. L. Buller, a new luard.—T. 
Jeffery Parker, a new species of Chirodota.—On toe venous 
System of toe skate .—Botanical : W. Colenso, on the vegetable 
rood of the ancient New Zealanders.—On the ferns of Scinde 
Island (Napier).—On some new ferns of New Zealand.— 
On a new species of Metzgeria.—G. M. Thomson, on fertilisa¬ 
tion in New Zealand flowers.—On Uonatia novce-stalandice.— 
Dr. Berggren, on New Zealand plants. —T. F. Cheeseman, on 
the fertilisation of Thelymitm.—On a new Loranthus.—W. M. 
Mrnkell, New Zealand Denmids.—T. A. Mollet, on toe structure 
of Jformosira billaidim.—'Dr. Petrie, flora of BtewartTilhnd.— 
On a new Carex.—T. a Armstrong, on the genus CoroHo- 
spartiinn.—On new or rare New Zealand plants.—On the occur¬ 
rence of the Morel.—On a natural arrangement of toe New 
Zealarid ferns.—T. Kirk, some new plants.—Charles Knight, 
on a new Thysanothecium.— Chemical s W. Skey, on an allo- 


tropic form of zinc and cobalt aalts.—On a periodide and on 
iodo-carbouate of lead.—On the dimorphism of magnesia.— 
Geological *. A. D. Dobson, on a dyke near Ucatocote.—A. 
Hamilton, on the Foraminifera of the tertiary beds at Petane.— 
A. M'Kay, on the genus Rhynconella.—S. Percy Smith, on 
changes in coast line level In the north of the North Island.—T. 
A. Mollet, on an artesian well at Avonside.— This volume is 
illustrated with eighteen lithographic plates. 

Zeitschriftfur vdssenschaftlicke Zoologie, ltd. 36, Part 2 (Nov, 
1881), containsProf. Hubert Ludwig, on the history of the 
development of the skeleton in Ophiuroids (plates x. and xi.).— 
Dr. Julius Andrew, contribution to the anatomy and histology 
of Sipunculus nudus, L. (plates xii. and xiii.).—Dr. F. Mayser, 
comparative anatomy studies on the brain of osseous fi-hes, with 
especial reference to the Cyprinoids (plates xiv. to xxiii.). 

Alii della R. Accadcmia del Lined, vol. vi., fane. 1.—The 
reactions of biliary pigments, by S. Capranica.—Synthesis of 
napbtil-acrylic acid, by F. Lugii.—Researches on toe spider's 
web, by L Valeiue.—On toe light of toe comet, by L. Respighi. 

Atti della "R. Accadcmia dti Lined, vol. vi., fuse. 2.—On 
bilinear quaternary forms, by G. Battaglini.—On the origin of 
some linear differential equations, by S. Brioschi.— On the dis¬ 
charges of condensers, by Srs. Villari and Righi.—The cndoptlc 
perception of colour at the back of the eye, by C. Emery.—Con¬ 
tribution to the anatomy of leaves, by G. Briosi.—On dimethyl- 
naphthaline, by G. Giovanozzi.—Reports, &c. 

SOCIETIES AND ACADEMIES 

London 

Royal Society, December 8, 1881.—“ On the Structure and 
development of Lepidostcus ,” by F. M. Balfour, LL.D., F.R.S., 
and W. N. Parker. 

The first section of this paper is devoted to the general deve¬ 
lopment. In this section an account is given of the structure of 
Die ripe ovum, of the segmentation, of the history of tht 
germinal layers, of the first development of the principal organs, 
and of the external features of the embryo during embryonic and 
larval life. The more important points established in this 
section are— 

1. The ovum when laid is invested by a double covering 
formed of (a) a thick inner membrane, the outer tone of which 
is radially striated, and (£) an outer layer made up of highly 
refractive pyriform bodies, which are probably metamorphosed 
follicular epithelial cells. 

2. The segmentation is complete, though very unequal, the 
lower pole being very slightly divided up into segments, and its 
constituent parts fusing together again to form an unsegmented 
mass of yolk, like the yolk-mas* of Teleostei. 

3. The epiblast is divided into an epidermic and nervous 
stratum, as in Teleostei. 

4. The walls of the brain, spinal cord, and optic vesicle are 
formed from a solid medullary keel, like that found in 
Teleostei. 

5. The lens, the auditory vesicle, and olfactory pit, are wholly 
developed from the nervous layer of the epidermis. 

6. The segmental or archinephric duct is developed as in 
Teleostei, from a hollow ridge of the somatic mesoblast, which 
becomes constricted off, except in front, thus forming a duct 
with an anterior pore leading into toe body cavity. 

The section on the general development is followed by a aeries 
of sections on the adult anatomy and development of various 
organs. 

The'Br*in,~ The authors give a fuller description of toe adult 
brain than has previously been given. The new features in this 
description are (r) that the parts identified by previous ana¬ 
tomists as the olfactory lobes are really parts of the cerebral 
hemispheres, the true olfactory lobes being small prominences 
at toe base of the olfactory nerves; (2) that there is attached to 
toe roof 6 f toe lhalameneephalon a ]peculiar vesicle, which has 
not hitherto beta noticed, but which is similar to the vesicle 
found by Wiedersheim on the roof of the thalamencephalon of 
Frotopteru*. They further show that toe cerebrum is divided 
into a posterior portion, with an unpaired ventricle, and ah 
anterior portion in which the ventricle is paired. They conaidet 
the presence of the portion of the cerebrum with an unpaired 
ventricle to be an indication that this part of the brain retains 
characters which are only found in the embryonic l>ram of other 
groups. They point to ths presence of lobi inferiores on the 
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infundibulum, of tori semicircular** in the mid-brain, and of a 
large cerebellum aa indications of an affinity between the brain 
of Lepidosteus and that of Teleostei. In the embryological 
section full details ore given as to tbe development of the tnala- 
mencepbalon, the pineal gland, the cerebrum, and the olfactory 
lobes. 

Organs of Special Sente: Eye. —In the adult eye a vascular 
membrane is described bounding the retinal aspect of the 
vitreous humour. This membrane is supplied by an artery 
piercing the retina close to the optic nerve, and the veins from 
ft fall into a circular vessel placed at the insertion of the iris. The 
membrane itself is composed of a hyaline ground substance aith 
numerous nuclei. In the developmental section devoted to the 
eye the main subject dealt with is the nature of the mesoblastic 
structures entering the cavity of the optic cup, through the 
choroid slit. It is shown that a large non-voscular mesoblastic 
process first enters tbe optic cup, and that together with the 
folded edge of the choroid slit it forms a rudimentary and pro¬ 
visional processus falciformis. At a later period an artery, 
bound up in the same sheath as the optic nerve, enters tbe optic 
cup, and the vascular membrane found in the adult then becomes 
developed. 

The Suctorial Disk.-* The structure of a peculiar larval suc¬ 
torial organ placed at the end of the snout is described, and the 
organ is shown to be formed of papilla; constituted by elongated 
epidermic cells, which are probably glandular (modified mucous 
cells), nnd pour out a viscid secretion. 

Muscular System. —The lateral muscles of Lepidosteus nre 
shown to differ from those of other fishes, except the Cyclosto- 
mata, in not being divided into a dorso-lateral and ventru-Iateral 
group on each side of the body. 

Vertebral Column and Ribs. —The early stages in the develop¬ 
ment of the vertebral column are similar to those in Teleostei; 
the vertebra: being at first biconcave, and the notochord verte- 
brally constricted. Subsequently an invertebral growth of 
cartilage takes place, derived from the neural and haemal arches, 
and gives rise to invertebral constrictions of the notochord. 

The embryological part of this section is followed hy a com¬ 
parative part treated nnder three headings. In the first of 
these the vertebral column of Lepidosteus is compared with that 
of other forms ; and it is pointed out that there are grave diffi¬ 
culties in the way of comparing (he vertebra of Lepidosteus 
with those of some Urodela in the fact that in Lepidosteus the 
intervertebral cartilages originate from the bases of the arches, 
while in the Urodela they are stated by Gotte to be thickenings 
of a special cartilaginous investment of the notochord, which 
would seem to be homologous with the cartilaginous sheath 
placed in £lasmobrnnchii and Dipnoi within the membrana 
elastica externa. 

On the other hand, the development of the vertebra? of Lepi¬ 
dosteus is shown to resemble in most features that of Teleostei, 
from which it mainly differs in the presence of intervertebral 
cartilaginous rings. 

In the second section, devoted to the homologies of the ribs 
of Pisces, the conclusions arrived at are as follows 

The Teleostei, Ganoidei, Dipnoi, and Elasmobranchii are 
provided with homologous haemal arches, which are formed by 
the coalescence below the caudal vein of simple prolongations 
of the primitive haemal processes of the embryo. 

In the region of the trunk the haemal processes and their 
prolongations behave somewhat differently in the different 
types. In Ganoids and Dipnoi, in which the most primitive 
arrangement is probably retained, the ribs are attached to the 
haemal processes, and are placed immediately without the peri¬ 
toneal membrane at the insertion of tbe intermuscular septa. 
These ribs are in many instances (Lepidosteus, Acipensa), and 
very probably in all, developed continuously with the haemal 
processes, ana become subsequently segmented from them. They 
are serially homologous with the ventral parts of the haemal 
arches of the tail, which, like them, are in many instance* 
(Ceratodtu, Lepidosteus, Polypterua, and to some extent in 
Amia) segmented off from the basal parts of the hemal arches. 

In Teleostei the ribs have the same position and relations as 
those in Ganoids and Dipnoi, but their serial homology with the 
ventral part* of the haemal processes of the tail is often {eg. the 
Salmon) obscured by some of the anterior haemal arches in the 
posterior part of the trunk being completed, not by the ribs, 
out by independent outgrowths of the basal parts of the haemal 
processes. 

In Elasmobranchii a still further divergence from the primitive 


arnhigement is present. The ribs appear to have passed out- 
wards along the intermuscular septa into the muscles, and are 
placed between the dorso-lateral and ventrolateral mercies (a 
change of position of the ribs of tbe same nature is observable 
in Lepidosteus), This change of pos’tion, combined probably 
with the secondary formation of a certain number of anterior 
haemal arches, Similar to that in the Salmon, renders their serial 
homology with the ventral parts of the haemal processes of the 
tail far less clear than In other types, and further proof is re¬ 
quired before such'homology can be considered as definitely 
established. 

Under the third heading the skeletat elements supporting the 
fm-rays of the ventral lobe of the caudal fin of various types of 
fishes are compared and the following conclusions are arrived at. 

1. Tlic ventral lobe of the tail-fin of Pisces differs from tbe 
other unpaired fins in the fact that its fin-rays are directly sup¬ 
ported by .spinous processes of certain of the bamal arches 
instead ol by independently developed intersplnous bones. 

2. The presence or absence of fin-rays in the tail-fin sup¬ 
ported by hcemal arches may be used in deciding whether 
apparently diphycercal tail-fins are aborted or primitive. 

Urogenital Organs .—With reference to the character of the 
adult urogenital organs, the authors show that for the female the 
descriptions of Muller and liyrtl are substantially accurate, but 
that Hyr.l’s description of the generative ducts of the male is 
wholly incorrect. 

They find that in the male the semen is transported from ihe 
testes by means of a scries (40—50) of vasa efferentia, supported 
by the mesorebium. In the neighbourhood of the kidney these 
vasa unite into a longitudinal canal, from which transverse 
trunks ore given off, which become continuous with the urini* 
ferous tuboli. The semen is thus transported through the kidney 
into the kidney-duct (segmental duct), and so to the exterior. 
No trace of a duct homologous with the oviduct of the female 
was found in the male. 

With reference to the development of tbe excretory system, 
the authors have established the following points:— 

1. That the segmental (archinephric) duct is developed as in 
Teleostei. 

2. That a pronephros, resembling in the main that of 
Teleostei, is developed from the anterior end of the segmental 
duct. But they found that the pronephric chambers, each con¬ 
taining a glomerulus, with which the coiled pronephrio tube 
opens, are not, as in Teleostei, completely shut off from the 
body cavity, but remain in communication with it by two richly 
ciliated canals, one on each side of the body. 

3. The pronephros eventually undergoes atrophy. 

4. Some of the mesonephric tubes have peritoneal funnels in 
the larva. 

5. The ovarian sac continuous with the oviduct, is established 
by a fold of ihe peritoneal membrane, near the attachment of 
the mesovarium uniting with the free edge of the ovarian ridge 
to form a canal, the iuner wall of which is constituted by the 
ovarian ridge itself. 

6. The posterior part of the oviduct is not formed until the 
ovarian sac has become developed, and had not been developed 
In the oldest larva (11 centims.) the authors have succeeded in 
obtaining. 

The Alimentary Canal and its Appendages. —In this section 
the authors give a detailed account of the topographical anatomy 
of tbe alimentary tract in the adult. They have detected a 
small pancreas close to the bile-duct, and call special attention 
to a ventral mesentery passing from the posterior straight section 
of the intesiine to the ventral wall of the body. 

In the embryological part of the section a detailed account is 
given of the development (1) of the pancreas, which is described 
as emerging as a dorsal diverticulum of the duodenum on a level 
with the opening of the bile-duct; (a) of the yolk-sto and 
vitelline duct; (3) of the spiral valve, which first appears as a 
hollow fold in the wall of the intestine, taking a slightly spiral 
course, and eventually becoming converted into a simple spiral 
ridge. The so-called hyoid gill, which tbe authors expected to 
find well-developed in the lam. is shown not to be found even 
in the oldest larva examined (so minims.) 

The last section of (he paper is devoted to the consideration of 
the systematic position of Lepidosteus. The Teleosteen affinities 
of Lepidosteus are brought into prominence, but it is shown that 
Lepidosteus is nevertheless a true Ganoid. 

The arguments used in this portion of the paper do not admit 
of bring summarised. 



303 


NATURE 


[Jan. 26 , 1882 


a ease is weak, one hesitates to point oat its weaknesses for fear 
offla total collapse. No, The Meteorological Society never 
advanced so rapidly in numbers as it baa in the two last years, 
and if it will but apply the pruning knife to fruitless observations 
and try to secure the application of more brain power to the 
many problems yet unsolved, it will contine to receive an ever* 
increasing amount of recognition and support, and _ to maintain 
that high position among kindred societies which it at present 
holds. —The following gentlemen were elected Officers and 
Council for the ensuing yearPresident, John Knox: I.augbton, 
M.A., F.R.A.S., F.R.G.S. V ice-Presi i«Us: William Ellis, 
F.R.A.S., Rogers Field, I).A., Joseph Henry Gilbert, F.R.S., 
Baldwin Latham, F’.G.S. Treasure, Henry Perigal, F.R.A.S. 
Trustees: Hon. Frnnci-i Albert Rollo Russell, M.A., Stephen 
'William Silver, F.R.O.S, Secretaries: George James Symons, 
F.R.S., John William Tripe, M.D. Foreign Secretary, Robert 
Henry Scott, F.R.S. Council: Edmund Douglas Archibald, 
M.A., Arthur Brewin, F.R.A.S., John Sanford Dyason, 
F. K.G.S., Edward Ernest Dyrnond, Henry Storks Eaton, M.A., 
Charles Harding, Robert John Leaky, F.R.A.S., William 
Marcet, F.R.S., Edward Mawley, F.R. 1 I.S., Richard Strnclian, 
George Mathews Whipple, F.K.A.S., Charles Theodore 
Williams, M.D. 

Paris 

Academy of Sciences, January 16.—M. Jamin in the chair. 
—The following papers were read:—On the velocity of propa¬ 
gation of explosive phenomena in gases, by MM. Bcrthelot and 
Vieille. These experiments were fuller and more exact than the 
former. An explosive mixture of II and O in a straight hori- 
zontal lead tube about 40m. long and 0*005 in. internal diameter, 
was fired at one end with an electric spark, and the travelling 
flame broke two electric circuits in passing (by acting on fulmi¬ 
nate of mercury). Again, the tube was divided into a series of 
connected parallel pieces. For both eases the high general average 
of 2841m. per t-econd was obtained. The same with a caoutchouc 
tube (excluding the idea of a vibratory motion of metal inducing 
rapture of the circuits). With narrower capillary glass tubes 
the mean was 234I m. The velocity was not affected by one or 
other orifice, or lioth, or neither, being open. The propagation 
was uniform in the tubes. The velocity was independent of 
pressure. CO and O gave a velocity of 1089 m., and dilution 
of the other mixture with air reduced the velocity.—Chemical 
studies on the skeleton of plants; second part, vasculose, by 
MM. Frdiny and Urbain. Vasculose most abounds in the jxirts 
that present resi-tiuice or hardness. To get it pure, the authors 
treat elder pith with weak hydrochloric acid, the ammouiaco- 
cupric reagent, &c. Inter alia, atmospheric oxygen seems, in 
time, to transform vasculose into resinous acids soluble in alka¬ 
lies. Iu reaction of fused alkalies on wood, it is the vasculose 
only that forms the different ulmic acids; while cellulose produces 
acetic and oxalic acid. Methylic alcohol is specially generated 
by vasculose. The composition of vasculose is C M H, 0 O, 4 . 
Many vegetable fibres (hemp, &c.) have a layer of vasculose, the 
thickness of which has influence in retting, bleaching, and 
dyeing.—On the mode of public ition most favourable to the 
progress of scientific studies, by M. de Saint-Venant He urges 
the printing of mathematical and other works cm such paper as 
will allow of annotations, in ink, by the reader.—On two small 
epidemics of plague in IChorassan, by M. Tholczan. This re¬ 
gion, thought refractory to plague, has been attacked In a way 
which is apparently not explained by contagion.—M, Him gave 
some account of a controversy between himself and M, Zeuner, re¬ 
lative to steam-engine cylinders.—M, Gaudry was elected Member 
in Mineralogy, in place of the late M. Sainte-Claire Deville,—On 
the spherical representation of surfaces, by M. Darboux.—New 
theorems on the indeterminate equation a* 4 + dy* = a*, by M. 
Pepin.—On an extension of the arithmetical notion of genus 
(continued), by M. Poincard.—On waves produced in water at 
rest in a canal, by immersion of a solid cylinder plunged cross¬ 
wise into (he canal, by M. Boaisinesq,—Influence of the form 
of polar surfaces on the explosive potential, by M. Bailie. The 
results with ooncentrlc cylinders and spheres of different diame¬ 
ters (exterior to each other) are given. In the latter case, for a 
given explosive length, the potential is maximum when the spark 
' passes between two spheres of the same diameter; and it de¬ 
parts from the maximum more, the greater the difference of 
curvature and the higher the potential.—On the essence of 
savory, by M, Haller.—On a diatomic alcohol derived from 
jB naphtoi, by M. Rousseau.—Phosphoric add in the arable land 
of tiie north of France, by n. Ladureau. A farmer at Honplin 


(Nord), for twenty year*&rew beet and wheat alternately 
on the same land, ‘ *0 which he applied, every two years, 
the I'inasses (or liquid residue) of a distillery he had, and 
a very little dung. The beet kept good, but the wheat crop 
.steadily wentjdown. M. Ladureau showed that the nouna 
had too Jtetlr phosphoric acid. The evil was remedied by 
large use of soluble and insoluble phosphates of lime.—Dis¬ 
covery of some neiy genera of fossil mammalia in the deposits of 
phosphate of lime at Quercy, by M. Filhol, One belongs to the 
Mot-chid ac, and is to be placed near Gelocus, The other resembles 
Caiuotherium. The deposits belong to the Upper Eocene,— 
Anatomical researches on Sfalangus purpurtus , by M. Koehler. 
—On the discordance between the respiratory variations of the 
intracarotidian and the intrathoracic pressure-; second note by 
M. Fredericq.—On the interpretation of the weight of the brain 
and its applications, by M. Manouvrier. The increase of moss 
of the body is a cause of increase of absolute, but of diminution 
of relative, cerebral brain-weight. He offers an explanation of 
this in mathematical form, based on the fact that the develop¬ 
ment of the intellectual faculties is not proportional to that of 
the body. The impossibility of ranking species and individuals 
hierarchically according to weight of brain did not arise from 
the imperfection of the term of comparison chosen between the 
brain and the mass of the body (as some suppose). The author 
finds a more suitable term in the skeleton . The portion of the 
brain whose development is in ratio of the intellectual faculties 
serves for classifying hierarchically; man is then above ail 
animals; and different races, &c., take tbeir right places.—Con¬ 
tributions to the geological knowledge of Japan, r>y M. Metch- 
nikoff show that Japan is not so exclusively volcanic as lias been 
supposed. 

Vienna 

Imperial Academy of Sciences, January 5.—'V. Burg in 
the chair.—The following papers were readAlbeit voa 
Ettingshausen, determination of the index of dinmagnetiem of 
metallic tungsten in absolute measure.—Dir. ilann, on the tem¬ 
perature of the southern hemisphere. 

January 12.—V. Burg in the chair.—The following papers 
were readE. Mach, on the fundamental notions of electro¬ 
statics.—G. Grass, determination of the trajectory of the Comet 
V. 1877 (it is found to be a parabola).—T. Hauhner, on the 
stationary streaming of electricity through flat-shaped ooadaoton. 
—A. v. Obermayer, on the diffusion of gases. 

Imperial Institute of Geology, January 10.—The anni¬ 
versary meeting was held.—Franz v. Hauer gave the president's 
address. Then the following papers were read:—Fr. Kraus, on 
finds of remains of Ursus tfitlam in the Dadvsteio Mountains.— 
Edm. v. Mojuisowic, on the Russian Triusic formations.—V. 
Uhlig exhibited geological maps of the North-Eastern Tran¬ 
sylvania. 
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SCIENTIFIC WORTHIER 
XIX.— Adolf Erik NordrnskJolS* 

F EW men have done more varied and real service for 
science than Baron Nordenskjfild, whose portrait 
we are pleased to Include in our Gallery of Scientific 
Worthies. The present seems an appropriate time to do 
so, when Nordenskjdld has crowned the labours of half a 
lifetime by recounting the story of his greatest achieve¬ 
ment, and put the finishing touch to centuries of effort. 
Baron Nordenskjfikl is known to most as the Miccessful 
Arctic explorer and navigator, but his claims to be 
regarded as a worthy of science rest on a much wider 
basis. 

Adolf Erik Nordenskjdld was born at Helsingfors, the 
capital of Finland, on November iS, 1832, the third in 
order of seven children, four brothers and three sisters, 
all of whom, with the exception of a sister who died 
young, still survive. I lis parents were Nils Gustaf Nor¬ 
denskjdld, a well-known naturalist, chief of the mining 
department of Finland, and Margarcta Sofia von Haart- 
man. The race from which Nordenskjdld sprang had 
been known for centuries for the possession of remarkable 
qualities, among which an ardent love of nature and of 
scientific research was predominant. Its founder is said 
to have been a Lieut. Nordberg, who was settled in 
Upland about the beginning of the seventeenth century 
His son, Johan Erik, born 1660, changed the name to 
Nordenberg. He died in 1740, leaving two sons, Anders 
Johan and Carl Frederik, both of whom, though the latter 
was only lieutenant, were elected members of the Swedish 
Academy of Sciences when it was founded in 1739. Both 
were ennobled in 1751. Carl Frederik is the common 
ancestor of the families bearing the name of Nordenskjdld 
now living in Sweden and Finland. One of his many 
remarkable sons, the third in order, Col. Adolf Gustaf 
Nordenskjttld, became owner of Frugord in Finland. 
This property, situated in a forest-crowned valley in the 
department of Nyland, is still in the possession of the 
Nordenskjdlds, Here CoL Adolf Gustaf Nordenskjdld 
built a peculiar residence, the middle of which is taken 
up with a hall two stories high, round the upper part of 
which runs a broad gallery in which collections in natural 
history are arranged. His youngest son, Nils Gustaf, 
was born in 1792. After passing his examination in 
mining at the University of Upsala he was for several 
years a pupil of Berzelius, with whom he formed the 
warmest friendship, which was only broken off by death. 
Nils Gustaf, early known as a distinguished mineralogist, 
was appointed a government inspector of mines in his 
native country, and by means of liberal grants of public 
money was enabled to undertake extensive foreign tours, 
which brought him into communication with most of the 
eminent mineralogists and chemists of the day m Eng¬ 
land, France, and Germany. After three years of foreign 
travel he returned to Finland, and was promoted in 1824 
to be chief of the mining department, and devoted thirty 
years of restless activity to the improvement of that im¬ 
portant brunch of the industry of his native land. He 
travelled through Finland in all directions in the prosecu- 
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tion of his untiring mineralogical and geological re¬ 
searches. His travels extended as far as the Ural. He 
published his views, discoveries, and experiments, in 
many scientific periodicals and in several independent 
works, and a large number of minerals discovered by 
him afford evidence of his keen research. Hr was made 
Councillor of State, and obtained many distinctions for 
his scientific services from the sovereign and from learned 
bodies. On February 21, i 366 ,he ended his active life 
at Frugord, and was laid to rest in his father's grave. 

Adolf Erik while yet a boy was an industrious collector 
of minerals and of insects, and was permitted to accom¬ 
pany his father on his tours, acquiring thus early the keen 
eye of the mineralogist. After stud) ing for some lime with 
a private tutor he was sent to the gymnasium at Borgo, 
where, as at simitar institutions cNewhere, there then pre¬ 
vailed, as he tells us in the autobiographical sketch which 
lie wrote for Bcjcr’s “ Swedish Biographic d Lexicon,” an 
almost unlimited freedom, the teachers taking no over¬ 
sight whatever of the pupils’ attention to their studies. 

Nordenskjdld entered the University of Helsingfors in 
1849, devoting himself chiefly to the study of chemistry, 
natural history, mathematics, physics, and above all, of 
mineralogy and geology. “ Already, before I became a 
student/' he writes, “ I had been allowed to accompany 
tny father in mineralogical excursions, and had acquired 
from him skill in recognising and collecting minerals and 
in the use of the blowpipe, which he, being a pupil of 
Gahn and Berzelius, bandied with a masterly skill un¬ 
known to most of the chemists of the present day. I 
now undertook the charge of the rich mineral collection 
at Frugord, and besides, during the vacations made ex¬ 
cursions to Pitkeranta, Tamtnela, Pargas, and others of 
Finland's interesting mineral localities. By practice I 
thus acquired a keen and certain eye for recognising 
minerals, which has been of great service to me in the 
path of life I afterwards followed/' 

After passing his candidate examination in 1853, Nor- 
denskjhld accompanied his father on a mineralogical tour 
to Ural devoting most of his attention to DcmidolT's iron 
and copper mines at Tagilsk. Here he planned an ex¬ 
tensive journey through Siberia, but the breaking out of 
the Crimean war put a stop to it. 

* After my return,” says Nordenskjdld, “ I continued 
to prosecute my chemical and mineralogical studies with 
zeal, and wrote as my dissertation for the degree of Licen¬ 
tiate a paper * On the Crystalline Forms of Graphite and 
Chondrodite/ which was discussed under the presidency 
of Prof. Arppc on the 28th of February, 1855. The fol¬ 
lowing summer I was employed on a work of somewhat 
greater ektent—‘A Description of the Minerals found in 
Finland/ which was published the same autumn. Various 
short papers in mineralogy and molecular chemistry were 
printed in Acta Socufatis scientiarum Fenmte: I also 
published, along with Dr. E. NyUnder, ‘The Molhisca of 
Finland ’,(Helsingfors, 1856), as an answer to a prise 
question proposed by one of the faculty. In the rntervpl 
I had been appointed Curator of the Mathcmatico-Pfty& 
cal faculty* and had obtained a post at the Mining Office 
as mining engineer extraordinary, with inconsiderable' 
pay, end an express understanding that, no service would 
be required from me in return. A salary was also attached 
to my curatorship." 

p 
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Nordenskjold, however, did not long hold these appoint¬ 
ments, having incurred the wrath of von Berg, the governor 
of Finland, for being present at a dinner at which, with the 
thoughtlessness of youth, there was some liberal talk and 
free singing. This was in November 1855, and Norden- 
skjold resolved to take advantage of his rustication to 
travel. He went to Berlin, where he stayed during the 
spring and early summer of 1854, working in Rose's 
laboratory at researches in mineral analysis. Returning 
to Finland the same year, he had hoped to obtain a 
travelling scholarship, meaning to devote himself to 
Siberia, but was disappointed. He, however, obtained a 
stipend for a line of study through Europe in 1857. 
Before leaving he attended the Promotion Festival of 
that year, where he was to take his Master’s and Doctor's 
degrees. At the Festival there was more liberal talk, 
which von Berg construed into “high treason,” and 
Nordenskjold thought it advisable to leave Finland for a 
time. He crossed over to Sweden, where he ultimately 
became naturalised, and rose to eminence both in public 
life and as a worker in science. Since 1862, however, 
Nordenskjfild had been allowed to go to Finland as often 
as he pleased, and would have been, in 1867, appointed 
Professor of Mineralogy in the University of Helsingfors, 
had he been able to promise to abjure politics, which he 
could not do entirely. By this time (July 1, 1863) he had 
married a Finnish lady (Anna Mannesheim, daughter of 
ex-President Count Carl Mannesheim). In 1858 Norden- 
skjtild took part in the first expedition to SpiUbergen, 
organised by Sorell, the head of the Swedish Geological 
Survey. To these and other voyages of Nordenskjold 
we referred at some length in vol. xx. pp. 606, 631, and 
further details will be found in Mr. Leslie’s “Arctic 
Voyage of A. E. Nordenskjtild," published by Macmillan 
and Co. in 1879, to which we are mainly indebted for the 
details of the present article. On his return from this 
voyage in the autumn of 1858 Nordcnskjiild was ap¬ 
pointed successor to Mosander in the Mineralogical 
department of the Riks Museum at Stockholm. Mean¬ 
time he had been engaged mainly in the practical study 
of the mineralogy of Scandinavia. 

“ Immediately after my return to Stockholm I entered 
on my new employment and began to work partly at the 
arrangement of the museum, partly at scientific researches 
which formed the subjects of several of my papers pub¬ 
lished either in the Transactions of the Academy of 
Sciences or of the Geological Society. At Prof. Mosan- 
der’s death, when the rebuilding of the Academy’s house 
had just begun, the mineralogical collection was stuffed 
into three small rooms, where there was so little space 
that the exhibition of tbe collection could not be thought 
of, The new spacious apartments intended for the Riks 
Museum were finished in the summer of 186$, and already 
by the following autumn the arrangement and removal of 
the collections were so far advanced that the Museum 
could be opened to the public. It has since been my 
constant endeavour to enlarge the collection not only by 
purchases from dealers in minerals, but mainly by visits 
to the most important mineral localities in Scandinavia, 
undertaken on account of the Museum, partly by the 
Intendent himself, partly by Assistant LindstrtS.n, or by 
students of mineralogy from the Universities. In conse¬ 
quence of the extraordinuy richness of the Scandinavian 
peninsula in rare and remarkable minerals, the Minera- 
Jogical Museum at Stockholm, with the help of tbe col¬ 
lections, valuable in certain directions, which have existed 


from Mo Sander's time, has in this way become one of the 
most considerable in Europe." 

Nordenskjold still continued to travel in search of 
minerals through various parts of Sweden and Norway. 
In 1861 he took part in another expedition to Spitsbergen 
under Torell, and in December, 1862, he crossed on the 
ice from Sweden to Finland, in order to make some 
investigations on the formation of sea-ice. In 1864 
another expedition was made to Spitsbergen in connection 
with the measurement of an arc of meridian, and in the 
following year he was busy with further mineralogical 
investigations both in Sweden and Finland. In 1867 an 
agreeable change came in the form of a visit to Paris in 
connection with the Metric Commission, and the Exhibi* 
lion of that year gave Nordenskjdld an opportunity of 
making the acquaintance of many eminent men of science. 
In the summer of t868 Nordenskjold found himself at the 
head of an expedition on a much larger scale than any of 
his previous ones, and partly fitted out at the Government 
expense. Rich and important scientific collections were 
brought home, and they reached the highest northern 
latitude which any vessel could be proved to have 
attained in the old hemisphere at that time. Among the 
contributors to this expedition was Mr. Oscar Dickson of 
Gothenburg, whose name is inseparably connected with 
Nordenskjbld’s Arctic researches, and who has continued 
ever since to contribute to his expeditions with unprece¬ 
dented liberality. Mr. Dickson, as is evident from his 
name, is of British origin, his father having been a native 
of Scotland who many years ago settled in Sweden. 
Previous to and preparatory for his next expedition, 
Nordenskjold in 1870 visited Greenland, in company 
with Dr. Berggren, with results of the greatest value; 
some of which he refers to as follows :— 

“The collection of new contributions to the flora of 
the Polar countries during several preceding geological 
eriods of special importance for a knowledge of the 
istory of the development of our globe. The discovery 
in the Miocene basaltic strata of Greenland at Ovifak, on 
the island Disko, of the largest known blocks of meteoric 
iron, regarding the origin of which an extensive scientific 
controversy has arisen, and which perhaps will at some 
future time form the starting point tor quite a new theory 
of the method of formation of the heavenly body we 
inhabit. The large blocks were brought home the follow¬ 
ing year by two vessels of war which were sent out to 
Greenland for that purpose by the Swedish Government, 
under the command of Baron von Otter. 

“Anexcursion of some length was made into the wil¬ 
derness of ice, everywhere full of bottomless clefts, which 
occupies the interior of Greenland, and which, if I except 
unimportant wanderings along the edge and an incon¬ 
siderable attempt in the same direction in the year 1728, 
by the Dane Dalager, was now, for the firet time, trodden 
by human foot. 1 had here an opportunity of clearing 
up the nature of a formation which, during one of the 
latest geological ages, covered a great part 0? the civilised 
countries of Europe, and which, though it has given occur 
sion to an exceedingly comprehensive literature in all 
cultivated languages, had never before been examined by 
any geologist. The equipment for the journey was ex¬ 
ceedingly defective, because everybody with whom 1 con¬ 
versed who had any knowledge of the circumstances, 
declared to me that such a journey was impracticable, 
and that in consequence my preparations were thrown 
away. It was on this account that I was compelled to 
return earlier than would otherwise have been the case." 
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One object of Nordenskjfild's going to Greenland was to 
discover whether dogs could be' used in Spitsbergen for 
extensive sledge journeys, with the result that he found 
that they could not be employed “ in long sledge journeys 
in the regions where no game was to be had." 

Nordenskjbld had not ceased to take an Interest in 
public affairs, and represented the capital of Sweden in 
the Diet for 1869 to 1871, during which he managed to 
bring about some important legislative measures for the 
better promotion of science. In the Spitzbergtn Expedi¬ 
tion of 1872-73 Nordenskjold spent the winter in Mussel 
Bay, the state of the ice having been in an unusually 
unfavourable condition. Among the results of the expe¬ 
dition Nordenskjold mentions the following:— 

“The discovery on the Polar-ice itself of a dust of 
cosmic origin, containing metallic nickel-iron; researches 
by Dr. KjeJlman on the development of algae during the 
winter night, which at Mussel Bay is four months long; 
researches on the Aurora and its spectrum by Dr. Wij- 
kander and Lieut. Parent, of the Italian Marine; re¬ 
searches by Dr. Wijkander on horizontal refraction in 
severe cold; a complete series of meteorological and 
magnetic observations in the most northerly latitude 
where such observations had up to this time been carried 
on; the discovery of numerous new contributions to a 
knowledge of the flora of the Polar countries during 
former geological epochs; a sledge excursion undertaken 
under very different circumstances by Palandcr and 
myself, whereby the north part of North East Land was 
surveyed, and a journey, very instructive in a scientific 
point of view, made over the inland ice of North East 
Land, &c., &c.” 

Then, in 1875, followed the expedition to the mouths of 
the Yennissei and Ubi, the first of a series which cul¬ 
minated in the circumnavigation of Europe and Asia, of 
which we have just had such a full and instructive 
narrative. 

Thus no one man has done half so much as Baron 
NordenskjfJld for a scientific ex, loration of the Arctic 
regions. The most striking characteristics of his various 
expeditions have been the small expense at which they 
were conducted, their modest but carefully-considered 
equipment, the clear and scientific methods on which they 
were planned, and the wealth and high value of the 
results obtained. In the intervals between the expedi¬ 
tions, Nordenskjald was by no means idle. Not only 
was he occupied with his official duties as chief of the 
Stockholm Museum, but his researches in mineralogy, on 
the origin and constitution of meteors, on aurorae, and, in 
other important departments) are of the greatest moment. 
In 1876 ho took part as a commissioner in the Philadelphia 
Exhibition; when he returned on July 1 of that year he 
stepped on board the vessel that was to take him on his 
second expedition to the Yennissei, We give the first of two 
articles on his researches on Aurorae, and hope shortly to 
give some account of his work in Connection with Meteors. 

As to the personal character of Baron Nordenskjald we 
need say little, his modesty and geniality and his aversion 
to public display are well-known. He has in his adopted 
country risen to the highest honours, and as a well-earned 
toward for the success of his last expedition, the King of 
Sweden, his warm supporter, conferred on him the title 
of Baron. From scientific societies all over the world be 
has received honours. He is only yet in his prime; 
“td is now preparing for another expedition to the 


shores of Siberia, and we trust he may long be spared to 
carry on the work in which it would be difficult to find a 
successor. 


THE POSSIBILITY OF FINDING WORKABLE 
COAL-SEAMS UNDER THE LONDON AREA 

N a lecture recently delivered at the London Institu¬ 
tion, an attempt was made to lay before a popular 
audience the course of reasoning, by which geologists 
have demonstrated that productive Coal-Measures may 
not improbably lie at no great depth beneath the metro¬ 
politan districts. The verification of the prediction that 
a ridge of Pakeozoic rocks would be found to extend at a 
moderate depth beneath London, which has resulted from 
the borings made by Messrs. Mcux and Co, in the Tot¬ 
tenham Court Road, and by the New River Company at 
Turnford and Wate, has renewed the interest which 
geologists have long taken in the question; and as the 
people of the metropolis new pay something like ^5,000,000 
a year for the carriage of coal from a distance, it appeared 
to be not unlikely that the general public might also be 
brought to take an intelligent interest in this important 
problem. 

The discussion of the subject which has since taken 
place in the newspapers shows that such an expectation 
was not altogether unreasonable. But it must at the 
same time be confessed that some of the writers who 
have dealt with the subject have shown such a total mis¬ 
apprehension of the true nature of the problem, as to 
render it advisable to give in the pages of Nature some 
explanations of the positions taken up by geologists in 
connection with the whole question. 

As long ago as the year 1826, Dr. Buckland and Mr. 
Conybeare, in describing the features of the Bristol and 
Somerset coalfield, took occasion to point out bow closely 
the Coal-Measures of that district resemble those of the 
great Belgian coalfield. This resemblance can be traced 
not only in the nature and succession of the strata in the 
two coalfields, but also in their positions and relations. 

In the year 1841 MM. E. de Beaumont and Dufrdnoy 
called attention to the fact that coal had been followed 
under newer beds in the North of France, and that pos¬ 
sibly the same ridge of old rocks with coal-strata might 
stretch right away under the south-eastern counties of 
England. 

In 1846 Sir Henry de la Beche gave much greater pre¬ 
cision to the suggestion, and wrote as follows-.—“From 
the movement of the older rocks many a mass of Coal- 
Measures may be buried beneath the Oolites and Cre¬ 
taceous rocks on the east (of the Bristol Coalfield), 
connecting that district with those of Central England 
and. Belgium, rolled about and partially denuded prior to 
the deposition of the New Red Sandstone:” 

In 1852 M. Meugy pointed out that it was by no means 
improbatye that the coal basins of Belgium and Northern 
France would be found to extend right under the London 
basin. 

But it is to Mr. Godwin-Austen that we are indebted 
for the most complete and philosophical discussion of the. 
whole problem. In his well-known paper read before the 
Geological Society in 1855, he showed that the Coal- 
Measures, which had been proved to thin out under the 


312 


NATURE 


[Feb. 2 , 1882 


Chalk near Thdronanne, would probably be found to 
make their appearance again near Calais, and to be 
prolonged beneath the Chalk and Tertiary beds along 
a line parallel to, if not coincident with, that of the North 
Downs, and thence away towards the Bristol and Somer¬ 
setshire Coalfield. 

In the Report of the Coal Commission, published in 
1871, Prof. Prestwich has very ably argued the whole 
question, and brought forward a large amount of new 
evidence bearing upon it. 

That geologists were right in their prediction of the 
existence of a ridge of Paleozoic rocks (the Axis of 
Artois), extending under the metropolitan area, has now 
been abundantly proved by boring operations. The 
strata of the Bristol and Somerset Coalfield have been 
traced and worked for a distance of about six miles under 
the overlying younger strata. That these overlying strata 
tend to thin away as they are followed towards the east 
has been proved by Prof. Hull and other geologists who 
have studied the Trias, Lias, and Oolites of the Midland 
district; and Prof. Prestwich has shown from a boring 
made at Oxford that the whole of the Lias and Oolites, 
which to the westward are several thousands of feet thick, 
beneath that city, arc reduced in thickness to 420 feet. 
At llurford, in Oxfordshire, Coal-measure strata have 
actually been proved to exist at a depth of 1184 feet from 
the surface, and at Northampton at S30 feet. At Harwich, 
Carboniferous strata were found at a depth of 1026 feet; 
at Ostend, Pakeozoic rocks were found at 975 feet; and 
at Vilvorde, near Brussels, at about 600 feet. These 
facts serve to show that a great attenuation of the Meso¬ 
zoic strata takes place, as they were followed tpwards the 
south-east, and that the Palaeozoic rocks arc brought by so 
much nearer to the surface. 

To the eastward, where the strata of the Belgian coal¬ 
field are found to be covered by overlapping younger 
strata, the productive measures have been followed by 
the enterprising French mining engineers, by means of 
pits sunk through the tertiaries and chalk, and in this 
way valuable coal supplies have been obtained along 
nearly the whole of the line from Mons and Charleroi to 
Lillers. At Ilardinghen, between Calais and Boulogne, 
coal-measures are, in consequence of upheaval and denu¬ 
dation, exposed at the surface, while near the former town, 
strata of Carboniferous age have been found at a depth of 
1138 feet. 

The interesting experimental boring put down at Battle 
in Sussex, in order to prove the depth of the oolites be¬ 
neath the Wealden, resulted in a very interesting disco¬ 
very. It was found that in this district the Jurassic strata 
are of considerable thickness, and that it is therefore 
hopeless to attempt to reach the Palaeozoic axis in that 
part of the Wealden area. 

Five deep borings have however demonstrated the very 
moderate depth at which the Palaeozoic rocks lie in the 
Metropolitan district. At Tottenham Court Road the 
Palaeozoic ridge was found at a depth of 1066 feet; at 
Kentish 1 own at 1114 feet; at Tumford, near Cheshunt, 
at 940; at Ware at 796 feet; and at Crossness, near 
Erith, at 1008 feet. The exact age of the beds reached 
«t Kenttbh 'lown and Crossness is somewhat doubtful, 
but at Tottenham Court Road and at Tumford the 
Upper Devonian was found, and at Ware the Wenlock 


shales of the Upper Silurian. We are indebted to Mr. 
Etheridge for a careful study of these borings, and for the 
determination of the numerous fossils obtained from 
them. 

Another interesting fact demonstrated by these borings 
is that the strata lie at very high angles, the dip found 
at Tottenham Court Road being 36“, and that at Ware 
3 °“- 

The evidence obtained from these borings proves that 
the rocks forming the old Paleozoic ridge are bent into a 
series of east and west folds, and among these folds it is 
highly probable that Coal-measure strata will be found. 

As to the point at which a boring might be put down 
with the greatest chance of success, several different 
opinions exist. 

Prof. Prestwich thinks that a point in the southern 
suburbs of London, such as Sydenham or Croydon, is 
well worthy of being selected as the site for a new trial, 
and he points out that, even if coal were not found, the 
Lower Greensand might be met with, and this would in all 
probability be found to afford such an abundant supply 
of excellent water that the money expended in the in¬ 
vestigation would not be thrown away. 

Mr. Godwin-Austen, believing that a probable corre¬ 
spondence will be found to exist between the modern and 
ancient lines of disturbance, suggests some point near 
the North Downs, which is the axis of a great post- 
Cretaceous flexure, as the most hopeful one. 

Some authorities have favoured the idea that it will be 
wise to avoid the task of sinking through the chalk, by 
commencing south of the North Downs, while others, 
foreseeing some difficulties in putting down borings and 
shafts through the loose running sands of the Folkestone 
beds, are in favour of a renewed attempt in more northern 
points of the Wealden district. But in face of the facts 
revealed by the Battle boring and the known thickness of 
the Wealden, it may well be doubted if it would be 
advisable to commence so far away from the proved 
position of the Palaeozoic axis. 

The coal-basins, if they exist on this Palaeozoic ridge, 
are probably long and narrow in form, like those of Bel¬ 
gium and Northern France, having their longer axes 
directed from east to west. Wo now know that the 
Palaeozoic ridge lies at depths varying from 800 to 1200 
feet below the surface in the London district. As coal is 
profitably worked in many pits in this country more than 
2000 feet deep, there is no reason why the coal, if dis¬ 
covered, should not be mined under London. We are 
now, therefore, in a position to state What are the require¬ 
ments for a systematic search for coal under this city, 
and the conditions under which that search must be 
made. 

This question, which is one of such paramount import¬ 
ance to the people of London, would probably be completely 
set at rest, if a series of borings were put down along a 
line running from Hertford on the north to Redhill on the 
south, a distance of less than forty miles. Considering 
the probable narrowness of the coalfields (that of Belgium 
averages less than four miles in width) the borings ought 
to be only a few miles apart, and thus at least ten or 
twelve borings with a probable average depth of 1000 feet 
would be neeessary. But, of these required borings, four 
have already been executed, those namely at Ware, 
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Turn ford, Kentish Town, and Tottenham Court Road; of coai. The people of London who are reluctant to 
and thus only six or eight more borings would be neces- alter the construction of their grates so as to adapt them 
sary. With the improved methods of working by the to the use of such coals, at their present prices, might 
diamond rock-drill, these borings could probably be find it well worth their while to do so if those prices were 
carried to the depth of 1000 feet at the cost of a few reduced to one-half or one-third of what they are at 
thousands of pounds, and this would be a very moderate present. 


sum to pay for settling such a highly important question. 
It is of course possible that only two or three of these 
borings would be required, and the order in which they 
should be executed must be in a great measure deter¬ 
mined by the results which were obtained by those first 
put down. Probably it would be well to commence with 
the sites suggested by Prof. Prestwich and Mr. Godwin- 
Austen respectively, namely, Croydon or Sydenham, and 
a point near the North Downs. 

The only chance of this line of borings missing the coal¬ 
bearing strata would result from the circumstance that the 
coal-troughs are not continuous, but are, in all probability, 
like those of Belgium and Northern France, separated by 
pre-Cretaceous upheaval and denudation, along lines cross¬ 
ing the great axis, into separate long and narrow basins. 
It is therefore just possible that a boring might reach a 
point lying between two such basins. It would follow 
from this that while the Coal-measures, if they exist, 
would in all probability be found by such a systematic 
search as wc advocate, yet the failure to discover them 
would not absolutely demonstrate their absence in the 
whole of the Metropolitan district. 

Since it is the people of London who would mainly 
benefit by the discovery of coal under their city, it is by 
them that the effort to raise the comparatively moderate 
sum of money required for such a systematic search as 
we have advocated must be made. When the magnitude 
of the interests at stake is remembered, it is surely not 
too much to hope that, so soon as the people of this city 
fully realise the importance of the evidence brought for¬ 
ward by geologists, they will be prepared to make the 
necessary effort to secure the decision of the question in 
the only way that is practicable, namely, by actual 
experiment. 

Some of those who have recently engaged in this dis¬ 
cussion have taken it for granted that the great smoke- 
pall that too often rests over this city would necessarily 
be increased by the discovery of coal beneath London. 
They have therefore stigmatised geologists as “Philis¬ 
tines,’ 1 resolutely bent on destroying all the little “ sweet¬ 
ness and light” Jeft to the unfortunate inhabitants of 
London. But it is by no means certain that any such 
effects would follow from the discovery of coal in the 
metropolitan area. It must be admitted that the beautiful 
landscapes of our home counties would not be improved 
if coal-tips, engine-houses, and winding-gear were to rise 
in aU directions about them, but the reduction of coal and 
gas bills to one-half or one-third of their present amount 
would, by most London householders, be regarded as a 
sufficient compensation for such disadvantages. Judging 
from the character of the coals found m the Bristol 
Somerset and the Belgian coalfields, it is probable 
that while gas- and caking-coals would not be Wanting, 
a great part of the coal under London would prove 
to be- anthracite and hard coals. Every one who has 
visited the Smoke Abatement Exhibition must be con¬ 
vinced that there is a great future for such varieties 


In this way the discovery of coal under London might 
lead the way to that general reform in our domestic hearths, 
which we alt desire, but which we find it so difficult to 
realise; and thus, perhaps, the discovery of coal at a 
moderate depth beneath us, paradoxical as the sugges¬ 
tion may appear, may lead to the purification of our 
London atmosphere. John W. Judij 

THE ENCYCLOPEDIA BRITAN NIC A 
The Encyclopedia Britannica, Ninth Edition. Vol. 

XIII. Inf.—Kan. (Edinburgh: A. and C. Black, 

1881.) 

T is impossible to do justice in detail to all the leading 
scientific articles in this volume ; we can only express 
our satisfaction of the admirable manner in which the pub¬ 
lication keeps to the level of its first promise. We have 
only space to glance at one or two articles, regretting that 
those on “ Instinct,” by Mr. Romanes; “ Insectivorous 
Plants,” by Mr. P. Geddes ; “ Iron,” by Dr. Alder 
Wright; “ Kangaroo/’ by Prof. Flower, and others of 
equally high mark, can only be mentioned. 

In Mathematics the pike de resistance is a very 
carefully digested article upon the Infinitesimal Cal¬ 
culus , by Mr. B. Williamson, F.R S., who has already 
won his spurs in this field by his two treatises on the 
Differential and Integral Calculus. In a former notice 
we expressed ourselves somewhat hesitatingly upon the 
utility of elaborate articles upon branches of mathematics 
in a work of this kind, but the “Calculus,” we think, lends 
itself more readily to such treatment than almost any 
other branch. Certainly the subject, in the hands of Mr. 
Williamson, is handled in such a way that the student, so 
far as the text is concerned, will be independent of any of 
the usual textbooks, and will only require to consult them 
for exercises to try his hand upon, to test his acquaint¬ 
ance with the principles herein so clearly unfolded and 
aptly illustrated. The advanced mathematician also will 
find not only sufficient matter for his purpose, but, what is 
more serviceable to him, a ready means of reference to 
the original sources of information. In this respect we 
cannot speak too highly of the care bestowed on all parts 
of the two divisions into which the Infinitesimal Calculus 
bifurcates. The narrative of the contributions of Le¬ 
gendre, Gauss, Abel, and Jacobi to elliptic functions, in 
the concluding portion of the paper, is an admirably 
lucid exposition of the relative positions of these great 
analysts in this department. Mr. Williamson devotes 
iso columns to the practical portion of his article: in 
these he naturally treads on the lines he has pursued in 
his previews works. He follows the subject of Envelopes 
with a sketch of Symbolic Methods , first started by Atbo- 
gast, who was succeeded by Franqois, Servois, and In 
men recent times by Hargreave, Boole, and Crofton. 
He gives useful reference here also to Hankel and Grass- 
mann, who have treated symbolic methods in a compre¬ 
hensive manner. Another novel section in this connection 
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is one on Jacobians, in which the elementary properties 
of these functions are put before the reader. 

In Part II., under Frullani's theorem, reference is 
made to the recent extensions by Messrs. Elliott and 
Leudesdorf, and the demonstration by M. Zolotareff, 
that the remainder in Lagrange’s theorem is expressible 
as a definite integral is given. Our Author was not 
aware that Mr. Emory McClintock had applied the same 
mode of demonstration to the similar case of Laplace’s 
theorem, as the number of the American Journal of 
Mathematics (vol. iv., No. 1) has reached this country 
subsequently to the publication of his article. Due im¬ 
portance is assigned to Definite Integrals and to the 
hyperbolic functions which now play an important part in 
iuvestigations. 

The last 79 articles are devoted to the subject of elliptic 
functions, upon which we have written above. The 
whole of this discussion convinces one how well fitted the 
writer is to bring out a separate treatise on this branch, 
and we hope that a rumour which has reached us will 
soon become an actual fact. We may note the appear¬ 
ance within a very recent date of a new edition of Abel’s 
works. Passing now from the practical treatment to the 
historical , which rightly is put in the forefront of the com¬ 
munication, we need not dwell in any detail upon the 
early history of the subject. That bas reached its position 
of equilibrium, and no stormy winds of controversy are 
■likely to disturb its calm. But wc did wonder what posi¬ 
tion Mr. Williamson would take when he came to discuss 
the commercium epistolicum business. We ourselves 
had long thought that little could be added to De Mor¬ 
gan's summing-up, still we remembered some strong lan¬ 
guage which once appeared in our epistolary columns (see 
vol. v. pp. 62,81, 121). We need hardly say that Mr. 
Williamson appears to have gone over ail the sources of 
information which we had ourselves recently examined, 
and he seems to us to have come to the right solution. 
We append his summing-up 

"It is the less necessary now-a-days to enter into the 
merits of this great quarrel, inasmuch as it has long been 
agreed upon, by all mathematicians who have examined 
into the controversy; that Newton and Leibnitz are both 
justly entitled to be recognised as independent discoverers 
of the principles of the calculus, and that, while Newton 
was certainly master of the method of fluxions before 
Leibnitz discovered his method, yet Leibnitz had several 
years priority of publication.” 

A VERY effective article is the one on insects by Mr. R. 
McLachlan, F.R.S. In it we find condensed into a few pages 
a very correct and instructive history of this immense class 
of that subdivision of the animal kingdom now known as 
the Arthropods. As in most of the classes of the animal 
kiagdom, the limits of the class Insecta are not very 
sharply defined. In general every one thinks that it is an 
easy task to define an insect, but to do so in the way 
that we can define a mammal is not possible with our pre¬ 
sent knowledge; still a fairly satisfactory diagnosis is 
here given to us, and the certain small aberrant groups 
are not altogether overlooked. The insects not only form 
the largest class of the arthropodous sub-kingdom, but, 
according to the author, possibly outnumber all the other 
members of the animal kingdom besides. It seems cer¬ 
tain that at the present time there are about 80,000 pre- 


sumably distinct species of beetles described, and it seems 
safe to assume that the number of known species of other 
orders is greater, thus giving a total of about 200,000. 
But as yet we are only on the threshold of our knowledge 
of the forms that actually exist in Nature—many enor¬ 
mous groups of living forms being still only very partially 
studied—so that we may pretty confidently anticipate 
that some day, not very far distant, the number of known 
forms will not fall far short, the author writes, of 
1,000,000, but we would feel inclined to write instead 
500,000. As to the antiquity of the group, indications of it 
appear in the Devonian series, and become more marked 
and numerous in the Carboniferous. With few exceptions 
these are those of insects belonging to orders in which the 
metamorphoses are incomplete, and there seems no evi¬ 
dence that any anthrophilous insects, such as bees or 
butterflies, were then in existence. As one ascends the 
geological scale, insect life gradually develops itself, not 
becoming however at all abundant until Tertiary times. As 
to their geographical distribution, they would seem to be 
everywhere on the earth’s surface, the more attractive 
forms are more often denizens of the tropics, but showy 
butterflies were found during the late Arctic Expedition 
almost up to 83° N. lat. They occur on land, in fresh¬ 
water, in hot springs, in brine, in the deep recesses ol 
vast caverns, on the surface of the ocean, and we may add, 
are at home under the flow and ebb of its waters all around 
our own shores. The subjects of the duration of their 
life, their uses to man, the injuries they directly and in¬ 
directly inflict on him, their parasitism, their anatomical 
structure, the wondrous story of their change of form, 
these are all ably though briefly handled. The systematic 
portion of the article, though of necessity condensed into 
the smallest possible compass, is especially interesting. 
The sequence of the orders is 


Metamorphosis complete. 


Metamorphosis incomplete . 

No metamorphosis . 

The stumbling-block of all systematists has been the 
Linnean order Neuroptera. The author manages it after 
the method of Erichson, placing those neuropterous forms 
with an incomplete metamorphosis as the sub-order Or- 
thoptera. He tucks in the Diptera between the Coleoptera 
and Lepidoptera, a position we doubt very much that they 
will consent to occupy, though on the author's views as to 
the absolute value of metamorphosis in classification, this 
position might stand. The Mallophaga are without hesi¬ 
tation placed as degraded Pseudo-neuroptera, and the 
Anopleura as equally degraded Hemiptera, despite what 
veterans in entomological science (*>. people too old to 
take in new ideas) may say. But, says Mr. McLachlan, 
there is a breaking point to elasticity even in ideas of 
classification; and so he avails himself of an assertion of 
Sir J. Lubbock, that the Collembola and Thysanura— 
sprightly things—-are scarcely within (we note not with¬ 
out) the pale of true insects. Still fearing that no one 
else might write about them, that they might be over¬ 
looked by the writers of the articles on Crustacea, Arsch- 


Coleoptera 
Diptera 
Lepidoptera 
Neuroptera 
f Orthoptera 
Hemiptera 
Collembola 
\ Thy&anura. 
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nida, and Myriopoda—as, to speak the truth, was even 
more than likely—we have a neat little account of them 
given here. We have written enough to indicate what a 
freshly-written and interesting though condensed article 
this is, though on a well-worn theme, and we must be 
pardoned for so briefly touching on the burning question 
of classification. 

OUR BOOK SHELF 

The Year-Book of Pharmacy , and Transactions of the 

Phannaceutical Conference. 8vo. Pp. 560. (London: 

Churchill, 1881.) 

This year-book is divided into several parts—an intro¬ 
duction, which gives a short account of all that has been 
done in the year, a section in chemistry, another on 
materia medica and pharmacy, one on notes and formulae, 
another on bibliography, ana lastly, the transactions of 
the British Pharmaceutical Conference at York. A 
number of short abstracts of interesting papers are in¬ 
cluded in the work. The excitement caused by the recent 
case of poisoning by aconitine is likely to make the reader 
turn first to the papers on this alkaloid. Dr. Wright has 
furnished his researches on the alkaloids of aconite, the 
chief being aconitine, which is the active principle of the 
ordinary monkshood, and the pseud-aconitine, which is 
the still more deadly alkaloid of the aconitum ferox. 
Powerful as those poisons are, one much more powerful 
has been obtained by Dr. Langgaard from a species of 
Japanese aconite. Another paper, of much interest from 
a forensic point of view, is one on ptomaines, or alka- 
loidal bodies found in human corpses after exhuma¬ 
tion. These are actual poisons, formed in the body by 
putrefaction, and bearing considerable resemblance, both 
in their chemical reactions and poisonous effects upon 
animals, to natural vegetable alkaloids. This subject is 
one of very great importance, as the condemnation of 
perfectly innocent persons might result from one of these 
ptomaines being mistaken for a vegetable poison. There 
are a number of other researches on the active principles 
of various plants, remedial and poisonous, but all these 
yield in interest to those on the synthesis of similar 
bodies, for the great object of medicine is to cure, not by 
chance, but with certainty, and towards this object all 
branches of medical science are as present tending. 
It was formerly the reproach of medicine that doctors 
poured drugs of which they knew little into bodies 
of which they knew less; but now, thanks to experi¬ 
ments made upon animals, instead of upon patients, they 
now know a good deal both of the bodies they have to 
treat and the remedies which they are using. Hitherto, 
however, they have been compelled to use many powerful 
substances derived from plants, but varying more or less 
in their constitutional actions. Numbers of these sub¬ 
stances have now been examined, and it is probable that 
before long we shall make them artificially. Prof. 
Ladenburg has now obtained atropine and hyos- 
cyamine from the nightshade, thorn-apple, henbane, 
and Duboisia, and has lately got a third principle, 
hyoscine, from henbane. By decomposing atropine he 
ne obtained tropic acid and tropine, and by recombining 
these products he again formed atropine. In conjunction 
with L Riigheimer, be has now succeeded in making 
tropic acid synthetically from aceto-phenone, and we now 
await the synthesis of tropine in order to complete the 
method of preparing atropine artificially. M. Grimaux 
tas succeeded in converting morphia into codia, an¬ 
other of the alkaloids of opium ; and such researches as 
toes& taken in connection with the rapid advance of our 
knowledge regarding the physiological action of these 
substances, leads us to hope that the day may not be so 
far distant when a .medical man, wishing to produce a 
certain effect upon his patient, will no longer have to 


search haphazard amongst various plants, but will direct 
! the chemist to make the particular body which he 
requires. We may mention still another paper, less in¬ 
teresting to medical men, but more so to the public at 
large. Prof. Baeyer succeeded, some years ago, in pre¬ 
paring indigo artificially, but the process was so expensive 
that it was not likely to be of much practical importance. 
He has now, however, succeeded in effecting the synthesis 
in another way, by which he can not only produce the 
indigo much more cheaply, but can produce it within the 
fibre of the material to be dyed. The artificial produc¬ 
tion of alizarin has already wrought a great change in the 
commercial relations of the South of France, and if 
indigo be produced synthetically at a lower price than it 
can be grown, similar alterations may result in some 
parts of our Indian Empire. 

The New Ceylon. Being a sketch of British North 
Borneo, or Sabah. From official and other sources of 
information. Written and compiled by Joseph Hatton. 
^ (London : Chapman and Hall, 1881.) 

It was hardly to be expected that the new British posses¬ 
sion in North Borneo, to which the Queen has recently 
granted a charter, should tong remain without its 
chronicler. Information at first hand respecting the 
country is very scarce, but, in the absence of this, Mr. 
Joseph Hatton in his little volume furnishes us with all 
that we can expect for the present. The materials placed 
at his disposal consisted of certain private letters and re¬ 
ports from explorers and the correspondence of thedirectors 
of the North Borneo Company. In addition to these he haa 
made use of all that has already been written on Borneo, 
and the result—“ a pionerr volume,” he modestly calls it 
—is such ns might have been expected from Mr. Hat¬ 
ton’s well-known literary skill. The value of the new 
colony to science is rather potential than actual. In 
Labuan and Sarawak we have only touched the fringes 
of this vast island; wc know but little of its mineral 
wealth and other natural resources; its geography, 
geology, fauna, and flora, have never been thoroughly 
studied. Even Mr. Carl Bock, in the journey described 
in his recent volume, only crossed a small corner of 
Borneo. With a settled government, under the British 
flag, we may expect a great increase in our knowledge of 
one of the largest and most interesting islands in the 
world. Mr. Hatton could, had he chosen, have added an 
interesting account of the early trade of the East India 
Company to Bandjermassin and other ports in Borneo 
from the Calendar of State Papers, Colonial Series, edited 
by Mr. Sainsbuty. 


LETTERS TO THE EDITOR 

[ The Editor dots not hold himself responsible Jar opinions txfretstd 
by his (orrespondents. Neither can he undertake to return, 
or to correspond with the writers'of, rejected manuscripts. 
No notice is taken of anonymous communications, 

[ The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to ensure the appearance evtn 
(f communications containing interestinr and nevei/acts.] 

Earth-Currents 

XHI Astronomer Royal desires me to mention, in regard to Mr. 
W. H. Fleece’s communication (p. *89) drscribing an unusually 
sudden appearanoe of earth-currents between toh. and nh. p,m, 
on January 19, thut our magnetic and earth-current registers 
both show, throughout the night of January 19, more or less of 
usuiual disturbance, never however very considerable. The 

B eatest deviation occurred in a sodden wave at toh. 15m., as. 

r. Preece. describes. From toh. 50m. until midnight there 
was general quiet, and the disturbs nee afterwards was not gnat. 

William Ellis 

Royal Observatory, Greenwich, S.E., January 28 
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In a letter to you last w eek Mr. W. H. Prcece called attention 
to a sudden appearance of earth-currents on the ipth between ! 
10.15 aud 10.20 p.m. G.M.T., traces remaining until 10.50. A 
magnetic storm was in progress at the time, and had commenced 
shortly after 4 p,in. The declination magnet moved at first 
slightly towards the we.-t; but the most rapid movement was 
towards the east, and commenced at 9.40, attaining its absolute 
minimum, or greatest E. elongation, nt to.9. It then returned 
as rapidly westward until il p.m., but the absolute westerly 
maximum was only reached at 6.50 the next morning. The 
whole range of the declination magnet was 53'*0. 

The 11 . F. magnet was not much disturbed, but the chief 
irregularities occurred between 9.50 and 10.55. 

The V.F. magnet showed more clearly the action of the dis¬ 
turbing force, with a maximum at 7 45 p.m., and a minimum at 
3.40 the next morning. The V.F. magnet was tremulous 
between 10.0 and 10.40 p.m., with a slight minimum at IQ.15. 

S. J. Perry 

Stonyhur.it Observatory, Whalley, January 29 

THE magnetographs at this oh.-ervatory registered a small 
magnetic disturbance during the evening and night of January 
19, which lasted over an interval of time considerably greater 
than the earth-currents observed by Mr. l’re< ce. 

The magnets were tolerably quiescent until about 4.35 p.m. 
G.M.T., when the declinometer became disturbed, and the 
biiilar indicated a gradual diminution of horizontal force, 
vertical force at the same time increasing. The latter attained 
its maximum deviation from the average value at about 8.0 p.m., 
whilst the horizontal intensity indicated its lowest nt the same 
lime. The declination after slightly rising, however, continued 
to dimiui-b, and between 9.30 and IO.15 p.m. it became re¬ 
duced 207 minutes of arc. Between 10.15 a,, d II.O it rapidly 
moved In the contrary direction i9' - o, after which it gradually 
rose to a position of maximum at 6.50 a.m. on the twentieth, 
when the needle siood about 10' to the westward of its normal 
position at that hour. From that (xjint it gradually fell away, 
and after 11.45 a* 10 * ouly oscillated slightly about its usual 
place. 

The movement between 9.30 and II p.m. of th; biiilar indi¬ 
cated an augmentation of intensity followed by an equally 
abrupt fall, whilst the vertical-force instrument showed that 
component of terrestrial magnetism to have been but slightly 
affected. 

As is usual in such cases the abrupt disturbance, or os it is 
called from the aspect of the curves, the peak, under notice was 
repeated or echoed on several -ubsequent days. 

On the 20th, about half an hour after midnight very faintly, 
on the 2lst it waa stronger, aud occurred between 9.20 and 9.50 
p,m. On the 22nd between 7.50 and 9.40 p.m., its extent then 
peing io', and finally on the 23rd, from 9.0 to 10.10 p.m., ahow- 
ingythen about the same amount. 

The daily weather charts for the 20th report bright aurora 
seen on the 19th in Scotland and Norway. 

Kew Observatory, January 30 G. M. Whipple 


Referring to Mr. Preece’s letter of the 24th Inst., it may be 
interesting to note th't in the Daily Weather Chart for the 20th 
inst. bright aurora Is recorded as having appeared in North-West 
Europe on the evening of the 19th, the day when the earth- 
currents were observed. j. Parnell 

Upper Clapton, January 30 


Variations in the Sun’s Heat 

All lovers of science, and more especially those devoted to 
the study of atmospheric physics, must rejoice to learn that the 
Government of India has sanctioned Mr. Blauford’s proposal to 
send a properly qualified observer with good instruments to I.eh, 
fur the purpose of directly measuring the sun’s heating power 
from day to day. 

Meanwhile, as we shall have to wait for another decade before 
it can be settled with any certainty, how much, and in what way 
the sun's heat varies, it may be as well to notice the latest ana 
hitherto mo-t valuable indirect evidence, furnished with respect 
to this question by India. 

That country baa long been warded as exceptionally well 
placed for reflecting in its meteorological phenomena with com¬ 
paratively little complexity the secul ir changes in solar radiation, 


and the only drawback hitherto, has been the lack of good and 
continuous observations over a large area. This baa now been 
remedied by the excellent organisation introduced by Mr. Blan- 
ford, by which the observations made at upwards of too regular 
observatories and more than 350 rainfall stations, are collected 
and discussed at one central office, and published in one volume. 
With these it is possible to arrive at average results, in which 
local variations arc eliminated, and which may be accepted with 
confidence as representing the general conditions over the whole 
area. In a recent Pioneer l’rof. Hill gives the following table of 
the abnormal* m the chief meteorological elements for die whole 
of India during the past few years, which, if indirect evidence is 
to be trusted, most decidedly favours the hypothesis Prof. Hill 
and myself have all along regarded as the best working hypo¬ 
thesis, viz. that the sun radiates most beat to the earth in the 
years of fewest spots. 

Variations of ta tain Meteorological Elements from their moan 
Values 



temperature 
of black 

Annual 

Mean pressure 

Mean pro¬ 

Mean 

Year. 

mean air 

of water 

portion of 
cloudy aky. 

annual 


bulb ther¬ 
mometer. 

temperature. 

vapour. 

rainfall. 




u 

Tenths, 


»S 7 S 

-76 

-•29 

-•004 

-03 

+ 3*66 

1876 

“■33 

-•08 

-■017 

- -20 

-4*37 

1877 

+ *I» 

+ •17 

+ •011 

+ ' 3 I 

-2-97 

1878 

+ ■44 

+ •62 

+ *020 

+ *09 

+ 5*66 

1879 

-■ 3 0 

->3 

-‘014 

-•06 

+ 1-97 


Prof. Hill appends the following remarks to this table;— 

4 ‘The radiation, as measured by a thermometer with a 
blackened bulb, rose gradually until 1878, and then fell off in 
intensity ; the temperature of the air, which seems the next 
simplest and moat direct effect of the sun’s heat among those given 
in tne table, also increased until 1878, and then diminished; the 
vapour tension and cloud- more remote effects—show a similar, 
but nor so closely coincident variation, and finally, the rainfall, 
the most distant effect of nil, appears to lag just about a year 
behind ; for obseivations made before the commencement of Mr. 
Ulan ford's reports for all India indicate that there was a wave of 
heat in 1873-74, immediately preceding the cold period at the 
top of the table.” 

Now while there is no doubt, as Mr. Blanford has recently 
shown in the Journal of the Asiatic Society of Bengal, and 
elsewhere, that the temperature at the eai Ill's surface is very de¬ 
cidedly influenced by rainfall and cloud, wc see from this table 
that the year of highest temperature was actually that in which 
most rain fell, and Prof llill has found that the excesses of tem¬ 
perature and rainfall, though not strictly contemporaneous, were 
most decided in the same regions of the country. " It is scarcely 
necessary perhaps to add that the actual sun-spot minimum 
occurred in the middle of 1878, in order to show the important 
bearing of these facts on our hypothesis. 

Tunbridge Wells, January 24 E. DodgLAS ARCHIBALD 

Solar Observations 

I inclose two letters which I have recently received from 
Mr. W, A. Holland, chief officer of the ship Sarah Bell, and 
which I think will interest your readers. It is to be hoped that 
other ob>ervers, whether on land or sea, may have important 
information to communicate on the subject, w hich they may be 
induced to give you for publication. William THOMSON 
The University, Glasgow, January 23 

Havre, January 10, 1882, Ship “Sarah Bell* 
Sir,—B eing at Sea last November 22 and 23, and our posi¬ 
tion at noon being lat„ 18 0 58' S., long. I* 53' W„ and lat. 17" 
32' S., lone. 3“ 39' W. respectively; and while observing the 
sun's meridian altitude, I noticed a very remarkable dark spot 
on the sun’s disc; it was about one-third of the sun’s diameter, 
and bearing south-east from ® centre. On the following day it 
appeared one-fourth of 9 diameter, aud of bearing west-north- 
west from centre; by putting down the proper anodes ofimy 
sextant 1 could see it very distinctly. 1 called the captain's 
attention to the fact at the time, and he says he never saw writ 
a phenomenon in his life; he is a gentleman who has spent bb 
life at sea since the year 184a Almost at the same time 1 read 
from the June number of Good Words for 1879 your very valu¬ 
able article on Terrestrial Magnetism and the Mariner’s Cooneei ; 
but the latter part of the article treating on tun-spots caused nee 
to take this bold step of addressing you, trusting I have not been 
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over-presumptuous in so doing. I have the honour to be, Sir, 
your most obedient and humble servant, 

W. A. Holland, 

Chief Officer of Ship Sarah Bdl 
Havre, January 21, Skip “ Sarah Bdl “ 
Sir William Thomson, 

Dear Sir,—I n reply to your very kind letter of the 18th, 
I am moot confident ana very careful in what I have already 
reported to yon. With this exception, that I myielf estimated 
the spot on the sun to be i diam., but conferring with the captain 
he estimated it to be $ diam., it was purely an estimate at the 
eye. The first time 1 observed it 1 could scarcely believe my own 
eyea j 1 Immediately and properly adjusted my sextant and ob¬ 
served the sun constantly through the day. The spot appeared to 
move from the sun's upper limb to the lower limb, and nearly 
through the ami's centre. The captain and myself most par* 
ttcaUny noticed the spot both with and without our telescopes, 
and we feel quite sure there could not have b-ten any mistake, as 

1 have been m the habit of observing the sun's altitude at the 

least six times during the day at sea; I add the simt appeared 
quite black. Weather squally, with a very troubled and con- 
fused sea; barometer *9°‘93 steady. Trusting my notes may be 
of some use to you, and that you will hear a more explicit account 
from other navigators. W. A. Holland, 

Chief Officer Sarah Bdl.JAa.yn 

On the Climate of North Northumberland as Regards 
its Fitness for Astronomical Observations 

In May, 1880, 1 became possessed of the telescope, obser¬ 
vatory, and astronomical instruments belonging to the late 
Rev. Henry Cooper Key, M.A., F.K.A.S., and 1 erected the 
telescope and observatory at my vicarage at Alnwick, Northum¬ 
berland. The instrument is a silver-011-glass reflector, the specu¬ 
lum being by Mr. Culver, of Chelmsford, of 18 j inches aperture ; 
as regards perfection of figure, I believe it cannot be excelled. 
As a specimen of the work it Is capable of performing under the 
best conditions 1 may say that last November I measured 
V* Andromeda:, the components of that exceedingly difficult 
double star being now separated by only o"‘28 according 
to the Washington observers. The weather, however, for 
observational purposes during the last six months of 1880 
was so bad here, that I determined to keep a record, as far as 
poesibk, of every night in the year 1881, as regards its fitness 
for astronomical work, and this record I now lay before your 
readers. I may premise that no fault can be found with the 
situation of the observatory. It is 250 feet above sea-level, four 
miles from the sea, there are no mountains or stream* sufficiently 
near to affect the definition, no collieries or manufactories in the 
immediate neighbourhood ; and, if the definition be bid, no 
cause can be assigned for it hut atmospheric disturbance. The 
following is the record for each month - 

January. —In this months there were II nights completely 
overcast; 4 partially overcast; and 16 clear. 1 opened the ob¬ 
servatory on 5 nights, on 4 of which the definition was very 
bod, and on 1 bad. On 15 nights there was hard frost accom¬ 
panied by deep snow. 

February. —The nights were s Completely overcast, 23 ; par¬ 
tially overcast, 6. The definition was on 4 very bad, on 1 bad, 
and on 1 fair. 

March.-- Completely overcast, 84; partially overcast, 7. 
The definition was on 1 very bad, on 1 bad, and on 3 fair, On 

2 nights hard frost prevented observations. 

Completely overcast, 25; partially overcast, 3 ; clear, 
2. The definition was on 3 very bad, and on 2 nights wind, and 
on 1 snow prevented observations. 

May. —Completely overcast, 10; partially overcast, 9 ; clear, 
**• Definition on 15 nights was very bad, on l*had, and on 4 
fair. One of the partially clouded nights was too cloudy for 
•baervatiens. 

June.-. Completely overcast, 14; partially overcast, a; dear, 
14. Definition was on « very bad. I was away from home on 
fe rnnged on a nights. 

Completely overcast, a6; partially overcast, I; dear, 
4 * Definition was on 1 very bad, on 3 bad, and on 1 1 was 
owy from home. 

Atyutf.—Completely overcast, *5 i partially overcast, 3; 

Definition was on 1 very bod, wind or cloud prevented 
observations on 4 nights, and on 11 was away from home. 
September, —Completely overcast, 25; partially overcast, 4; 


clear, 1. Definition was on 4 very bad, end on I of the partially 
clouded nights there was too much cloud for observations, 

October .— Completely overcast, 19; partially overcast, 6; 
dear, 6 . Definition was on 4 very bad, on t very fine, wind 
prevented observations on 4 nights, and on 3 I was away from 
home, 

NMember .—Completely overcast, 13 ; partially overcast, 3 1 
dear, ta, Definition was on 7 very bad, on a bad, on a fair, 
and on 1 very fine. Wind prevented observations on 5 nights. 

December. —Completely overcast, 15 ; partially overcast, I; 
eleir, 15. Definition was on 6 very bad, and on 4 fair. Wind 
prevented observations on 3 nights, on 2 1 was away from home, 
and on 1 engaged. 

The summary for the year is as follows 1—229 nights were 
completely overcast; 51 were partially so (but of these 4 were 
too cloudy for observations); and 85 were dear. Thus 132 
nights ought to have been available for observations. Of these 
the definition on 54 was very bad, on 9 bad, on 14 fair, and on 
2 very fine. Wind prevented observations on 16 nights, frost 
and snow combined on 15, on 2 frost alone, and on 1 snow 
alone. On 16 I was absent from home, and on 3 engaged. 
Total, 132. 

1 need hardly point out to your readers that the above record 
is a somewhat melancholy one for tbe astronomical observer. 
Ours is a cloudy sky ; but in addition to the great amount of 
cloud, the at nosphere here is almost perpetually in a state of 
violent disturbance, so that difficult and delicate telescopic work 
can very rarely indeed be attempted. Last year there were only 
two occasions on which I found the definition really fine, and on 
those it only continued so for a short while. When the stars 
are visible, they are, as a rule, when looked at through the tele¬ 
scope, seen to be flaring, flashing, fluttering, jumping, twirling, 
or waving—anything iu short rather than remaining steady. 
This is clearly owing to atmospheric perturbation, because on 
some very rare occasions the images are still, and the definition 
is superb. 1 have not been in the habit of using a telescope for 
a sufficient length of time to say whether last year was an excep¬ 
tionally bad one for the North of England, but from what I 
have heard and read, as well as from nine years’ residence here, 
I am afraid it was not. Perhaps others of your readers can 
throw a little light on this point. 

Jevon J. Muschamp Perry 

St. Paul's Vicarage, Alnwick, January 4 

Primitive Traditions as to the Pleiades 

My conclusions as to the Pleiades having been believed to be 
in early ages the centre of the universe, were not in any way 
ba-ed upon the singular name Alyone for the principal star In 
that group. I can hardly account for my having so long for¬ 
gotten the meaning of that name, and its connection with the 
belief 1 bad found vestiges of, a-t to the Pleiades being the centre 
of ail things. It is probable that at first I regarded its signifi¬ 
cance as a mere accident, as Dr. Tylor evidently does, and dis¬ 
missed it from my mind. The best proof of the widespread 
traces of the belief in question is to be found in the fact that 
even since this correspondence took place I have met among the 
Berbers of Morocco a name for Alcyone, which has precisely 
the same meaning, and which, they tell me, was given to that 
star because Paradise is in them, and they are the centre of all 
things. 1 have also found that the idea, which, as 1 stated in 
my last letter, 1 have for many years entertained, that those 
stars ..were observed by means of openings or passages in temples 
In early a»es, is manifestly well founded. 

I find that in the Sahara there are temples or ancient mosques, 
in whieh the year is still regulated in this way, there being a 
tube, from the top of the building, very small above and larger 
below, through which die southing of those stars is observed. 
1 have this not only from natives of the Sahara, but also from 
a European here who has often heard ot the system, though he 
did’tt'jt kt\pw which were the stars that were observed. 

Even the Moors have a vestige of the practice in the singular 
belief that those stars “ rest on the top of the mosques.’ In 
the feast of tabernacles, too, which is to be found in the Sahara 
as well as in far-distant quarters of the globe, the Berber tribos 
build their temporary tent* with a hole at die top, so that the 
young men who are being instructed may see die Pleiades pasting 
overhead. The Jews here have the tune custom, and endeavour 
to explain it by a curious legend as to Jonah’s journey to Nineveh. 
They forget apparently that Moses wrote a good many years 
before Jonah was swallowed by the whale. 
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We can now understand the vestiges in Egypt of a popnlar 
belief that the Pleiades are in some way connected with the 
Great Pyramid, the existence of which was observed with a very 
natural reeling of surprise by Prof. Piazzi Smyth. 

I am convinced that the evidence will be regarded as conclu¬ 
sive that the widespread identities which exist as to the year of 
the Pleiades and its traditions cannot, as Dr. Tylor assumes 
apparently, have grown up everywhere from the peculiar shape 
or position of tbe>e stars, but that they must be a heritage, if 
not from a common ancestor, at least from a common source, 
Tangier, January 25 R. G. Haliburton 


ON THE VEGETABLE FOOD OF THE NEW 
ZEALANDERS IN PREHISTORIC TIMES 

TXT - E are indebted to the now venerable Colenso for a 
deeply instructive and interesting treatise on the 
vegetable food of the Maoris in the days before Captain 
Cook's visit After a residence of almost half a century 
among these people, during which he has most assiduously 
studied their ways,manners, and literature, none could write 
on any subject touching their history with more assurance. 
Two gross errors have largely and repeatedly been in¬ 
dustriously published concerning these Maori—that they 
were ignorant of all art, and that they suffered from want 
of food; and from these assumed facts the deduction has 
been made that therefore they were when first discovered 
in a savage and starving state, out of which they have 
been raised by their -intercourse with Europeans. As to 
the want of food, Mr. Colenso asserts that the natives 
of the North Island had at this time attained to even a 
high system of agriculture, and that they were passionately 
fond of cultivating their grounds. 

The ancient New Zealander had plenty of good food, 
but only such as was to be obtained by labour. For them 
nature had no lavish gifts—no bread-fruit, no cocoa-nuts, 
no plantains or bananas—fruits from trees growing almost 
spontaneously and yielding without toil their delights to 
mankind. But, on the contrary, the Maoris got their 
vegetable food by constant industry and hard labour, and 
this was doubtless in favour of the development of the 
race, helping the “ survival of the fittest.” And not only 
were they great cultivators of the soil, but when first 
known they were in a state of civilisation far beyond that 
in which our own forefathers were when Caesar first led 
his victorious army among them ; indeed Colenso doubts 
if any ancient people had ever—wanting the knowledge of 
the metals—advanced so far; and he in a very pleasant 
manner reminds us that, as Xenophon remarked, “ Agri¬ 
culture is the nursing mother of the arts,” and that the 
agriculturist is bound to the soil; it becomes sacred to 
him; he is compelled to build houses; unlike the nomad 
shepherd. Hence comes the town, and then the fortified 
places of strength, all of which the Maoris had, and none 
of which their neighbours the Australians and Tas¬ 
manians ever dreamt of. 

One of the oldest legends of the Maoris treats of their 
favourite and beneficent hero Maui as catching and bind¬ 
ing the sun to prevent his travelling so fast, so that man 
might have longer daylight to work in. In their planta¬ 
tions all worked alike—the chief, his wife, his slave. It 
was a pleasing sight to see the evenness of their tillage, 
the regularity of their planting and sowing. In planting 
the kumara and the taro the plants were generally set 
about two feet apart in true quincunx order, with no 
deviation from a straight line when viewed in any direc¬ 
tion ; weeds were most rigorously kept down. One pecu¬ 
liarity Colenso calls special attention to, one in which 
they seemed to differ from all other agricultural races— 
they never used any kind of manure or fertiliser, unless 
indeed under the latter denomination might come the fresh 
annual layers of dry gravel which they spread over their 
kumara plantations. Their whole inner man seemed to 
revolt against the idea of employing decaying substances, 


and when the early missionaries first used such substances 
in their kitchen gardens, it was brought against them as 
a charge of high opprobrium; and even in later days, 
when they saw the Beneficial effects arising from the 
use of manure on potato-growing, they could not get 
over their prejudices, but chose rather to prepare fresh 
round every year, doing this generally by felling and 
urning the timber on the outskirts of the forest, and 
with all the extra labour of fencing against pigs. 

Their, in every respect, most important food-plant was 
the Kumara (a variety of the sweet potatoe); the use 
of it would seem to date from prehistorical times, as 
their many legends evidently show. In good seasons and 
soils its yield was plentiful, and it is interesting to remark 
a fact in connection with this crop, that may bring to the 
reader's mind the memory of the same thing being done 
in Ireland with the potatoes. Long before tne tubers of 
the Kumara arc of a full size, these are laid under contri¬ 
butions, each plant being visited in turn, and the largest 
tubers are excavated by means of a small sharp-pointed 
spade, after which the plant is “earthed” up; these 
stolen tubers are greatly esteemed. The general digging- 
up occurs in late autumn, but always before there is any 
expectancy of frost, and the tubers are carefully sorted. 
Colenso especially noted the number of well-marked 
varieties of Kumara, several of which were of great 
antiquity, and permanent. Over thirty varieties are 
distinguished, and some old sorts are known to be 
lost. All the sorts came true, and never varied except as 
to size. As all of these came down from the cultivation 
of the tubers, the question at once arises, How were they 
at first derived ? The oldest Maoris never heard of the 
Kumara flowering, nor did they remember of the intro¬ 
duction of a new sort, hut always said they had them of 
old from their forefathers. In the striking story of the 
murder of Rangiwhakaoma, translated by Colenso, “ a 
lad, son of Te Aotata, is asked, ‘Whither art thou 
going ? ’ and he replies, ‘ To look at the Kumara in thy 
store ;' but he is persuaded to descend into the unseen 
world, in order to see the beautiful Kumara there, which, 
when he saw the great heaps of, and was lost in admiring 
them, lo ! the whole piled-up stack of Kumara was made 
to fall suddenly upon him, so that he was immediately 
killed ; ” and here the translator adds a practical note to 
the effect that, in order to let the air in and keep the 
tubers from mould, they were always packed in great 
loose heaps, and under cover. There is little doubt that, if 
the growers of potatoes had adopted some such method 
of storing their crops as these Maori did with their sweet 
potatoes, the loss from the potato disease would not have 
been so great as it very notoriously has been among the 
stored crop. 

The second plant most generally cultivated by the 
Maori was the taro— this was propagated by off-iets; 
but, from its being a perennial, and always in season, 
its tubers were not stored, hut dug up when wanted. 
Of this plant over twenty varieties were known, whiebi 
like the Kumara, differed greatly in size, quality, and in 
the colour of the flesh. This tuber played a very impor¬ 
tant part in many of the higher ceremonial observances 
—as at the naming of a newly-born child of a chief; at 
the death of a chief; at the exhumation, which in doe 
time always followed; and also at the visits of welcome 
strangers. 

The third food-plant greatly cultivated was a gourd 
called hue. This noble and highly useful plant was 
annually raised from seed, and was the only rood-plant 
so propagated by the Maoris, and yet curiously enough * 
of this plant, though yielding seed in great plenty, there 
is only one species and there are no varieties. As an 
article of food the fruit was only used when youngs and 
always baked, like the Kumara and taro , in a common 
earth oven, and it was eaten like these both hot and cold. 
It came into use in the summer, before the Kumar or 
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crop was ripe. The ripe and dried fruits were used for 
holding water, oils, and cooked food. Often these vessels 
were handed down as heirlooms. 

First in importance among their wild or uncultured 
food-plants is the fern stem (Pteris esculenta ) antke, roi , 
or marohi. Good pdible fern root is not to be found 
everywhere, and in some districts it is very scarce. 
Colenso describes a lull of loose rich earth in the interior, 
which had been long famed for its fern root, and for the 
occupancy and use of that hill for digging the root, 
several battles had been fought. All fern root 17 diggings " 
were rigidly preserved. There was a regular set time for 
digging these rhizomes in the spring and early summer 
months, when the starch abounded in the cells. The 
root was never used green. The dried root was slightly 
soaked in water, washed a little, then beaten, and when 
properlv finished, it would break with the fracture of a 
good biscuit. It was a very nutritious food, much eaten 
with fresh fish, and steeped in the sweet luscious juice of 
the berry-like petals of the tutu (Coriarea ruseif olid). It 
is related that the chief Kiinui, who had been carried off 
by Commander de Surville in December, 1769, and who 
died of a broken heart at sea, March 24, 1770, while he 
ate heartily of ail the ship's provisions, pined after the 
fern root It is interesting to note that Capt. Cook, on 
the first voyage, left Doubtless Bay—Kuniu's home—just 
a day before de Surville entered it. Most of the old 
traditions, and some of the deliciously quaint old songs 
of the Maori, sing the praises of this food, even giving it 
a heavenly origin. It is not without interest to note that 
the young fronds called monehu , just as they made their 
appearance in spring, were also eaten as asparagus 
would be with us. This is also, we believe, the custom in 
Canada. 

As in some manner accounting for CooVs view of their 
condition, Colenso reminds us that Capt. Cook’s first visit 
was at the very period when their planting season was 
just over, and this, the time of the utmost scarceness of 
Kumara and hue, that their plantations were far apart 
and strictly tabooed. Still, Cook says that he saw at 
Islaga Bay, 41 from 150 to 200 acres under crop," and that 
too m a place where, he adds, “ We never saw 100 people.”. 
Colenso has no excuse for more modern writers, some of 
whom by long residence, ought to have known better. As 
to there ever being a "great want of food," the old and 
intelligent Maoris of the North Island have always denied 
this, stating that though they had not such good natural 
gifts as the Europeans—fruits, roots, and vegetables— 
and though they could only obtain their food by labour, 
yet that by labour in some form or other, they could 
obtain enough for all their needs. 


SAMUEL SHARP 


U/E regret to have to announce the death of the 
v v known geologist and archeologist, Mr. Ss 


well- 


Sharp.' He wasthe son of Mr. Stephen Sharp of Romsey, 
Hants, and was bom in the year 1815. During his long 
residence at Stamford, and subsequently in the neighbour¬ 
hood of Northampton, he made very extensive and varied 
collections illustrating the geology and archeology of the 
midland districts. A portion of his fine geological col¬ 
lection was some yean ago purchased by the trustees of 
the British Museum, while another portion has been for 
ft' long time placed on exhibition In the Northampton 
Museum, Hus latter collection, which very admirably 
illustrate* the geology and paleontology of the district, 
has, we believe, been left under certain condition* to the 
town of Northampton, and it will form a valuable nocledS 
for a locnl, collection, illustrating the natural history of 
the surrounding district, such as we may hopwin thake to 
ten rising M m principal provincial towns. Mr. 


Sbarp wtt* man of la’fge culture and varied taste*. His 
papers * Oh the Oolite* of Northamptonshire," read 


before the Geological Society, are full of most valuable 
information concerning a district to which he devoted his 
life-long studies. He wrote a little text-book, “ The 
Rudiments of Geology," which has passed through two 
editions, and which we have already had occasion to 
mention favourably in these columns. As an archaeo¬ 
logist Mr. Sharp was not less widely known than as 
a geologist. On all questions of local antiquities he was 
one of the highest authorities in the Midland district, 
and many valuable papers relating to these subjects were 
contributed by him to the local journals. But it was as a 
numismatist that Mr. Sharp especially distinguished him¬ 
self. During the last thirty years he by unwearied exer¬ 
tions succeeded in bringing together an unrivalled collec¬ 
tion illustrating the productions of the famous Stamford 
Mint. His valuable memoir on these interesting coins, 
with it several supplements, was published by the Numis¬ 
matic Society, and constitutes the best authority on the 
subject. As a consequence of failing health Mr. Shurp’s 
familiar face has for some years been missed from the 
geological and archaeological societies, in the affairs of 
which he so long took an active part. His genial 
manners and hospitable nature endeared him to a large 
circle of friends, and his loss will be deeply felt. His 
wide and varied stores of knowledge were always placed 
at the service of those who sought his aid, and his 
influence in encouraging the study of his favourite 
science was productive of much good in the district 
where he resided. Many a young collector and 
student of science was indebted to him for useful 
and friendly advice, and his energies could always 
be enlisted in aid of any projects which had for their 
aim the advancement of science, and the diffusion of 
sound knowledge in hjs adopted county. Mr. Sharp 
was a Fellow of the Geological and Numismatic 
Societies, as well as of the Society of Antiquaries. 
Some time ago he conducted the members of the Geolo¬ 
gists’ Association over the district with which be was so 
well acquainted, explaining to them those geological 
features which he had himself so carefully worked out. 
In spite of increasing infi-mitics and great sufferings Mr. 
Sharp steadily laboured on in the cause of his favourite 
sciences, and only a few weeks before his death read 
several interesting memoirs before the local Antiquarian 
and Natural History Societies.. He died on January 28, 
in the sixty-eighth year of his age. In him English 
geology and archaeology have lost one of those enthusiastic 
and disinterested labourers, to f hose exertions the progress 
of these sciences has in the past been an largely due. 


THE AURORA 1 


r has often been remarked that the importance of 
Arctic exploration is not so much in the geographical 
discoveries which can now be fkiode during our slow 
advance towards the North Pble, as in the additions 
which accrue to physical geography by the observer; 
quite * new field of observations being opened to the ob¬ 
server during bis stay in Arctic regions. The accuracy of 
this remark is completely confirmed by the new and most 
important conclusions as to th* nature of aurora: which 
Barop Nordenskjdld has arrived at during the wintering 
of the Vega in the neighbourhood of Behring Strait. 

• The a drone observed at the winter quarters of the Vega 
were mostly very feeble and had nothing of the important 
character they often have in other latitudes. 44 There are 
no attrortec at least none worthy of this name” said one of 
the Vtgds crew. But precisely because of their lesa 
brilbam character, of their simplicity; so to say, Aid of 
their regularity, Nordenskjftld was enabled to arrive at 
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certain conclusions as to their origin, which give us quite 
a new conception of the whole phenomenon of aurorre. 

It is well known that aurorae are of two different kinds. 
The most usual ones in that part of the northern hemi¬ 
sphere which is more or less inhabited, and therefore the 
best known, show us a luminous arc which consists of 
rays and beams of light perpendicular to its lower edge. 
These beams flow towards the zenith, and sometimes they 
meet together and accumulate in the neighbourhood of 
this point in the shape of a crown ; sometimes they are 
dissolved into light and bright clouds, or in regular strata 
of light. The most characteristic feature of these aurorae 
is the restless motion of light and their continuous 
changes. Those observed by the Swedish Spitsbergen 
Expedition in 1872-73, at Mussel Bay, belong to the same 
kind of aurorae, but with the difference from the European 
ones that they appeared in the southern or south-eastern 
part of the s-ky. They usually began in the shape of an 
arched band of light at a small height above the southern 
part of the horizon; soon it rose higher, became less 
regular and more brilliant, and divided into bundles of 


light which seemed to have a tendency to meet together, 
in the zenith of the inclination-needle. The beams of 
light continually changed their place, increasing in 
number and size, and finally there appeared the well- 
known beautiful " draperies" of rays. 

But besides this kind of aurorae there was sometimes 
observed another, consisting simply of a luminous halo¬ 
like arc, not distributed into rays, and characterised by 
its feeble brilliancy, as well as by the remarkable quiet¬ 
ness of the whole phenomenon. Such were, with one 
single exception, all the aurorae observed during the 
wintering of the Vega at Kolutchin Bay (67° 5' N. lat., 
and 186° 37' E. long.) "Only once,'' Nordcnskjdld says, 
" on March 29 to 30, did we see some beams of light; 
but nearly always, as soon as the sky was bright and the 
faint light of the aurora was not dimmed by sun- or moon¬ 
light, we have seen on the north-eastern part of the 
horizon an arc of equally spread light, the summit of 
which was 5° to 12 0 above the horizon. Usually it 
reached about io°, and then it spread with a regular 
curvature for about 45°on both sides of its summit, which 



Fjg. i.—Ttn common aurora-arc at Lite >Vtga't winter quartern, 


was situated toward north-north-east (see Fig. 1). Hour 
after hour, day after day, this arc remained unchanged, 
varying but insignificantly as to its height, extension, and 
bearing. Indeed, one might ask if it could not be pho¬ 
tographed by an 'exposure' for fifteen minutes." This 
arc soon received from the Vega's crew the name of the 
"common aurora-arc," which name Nordenskjdld main¬ 
tains in his description. At Mussel Bay the members of 
the Swedish expedition also had seen such arcs with 
regularly spread light, and they had thought that they 
originated-^ rays being directed towards the observer. 
But now Nordenskjdld doubts whether on any occasion 
the aurora-arc could consist of rays of light If this 
explanation were true the arc ought to be more brilliant 
than the separate rays, but the contrary is the case. Be¬ 
sides, the arcs observed at Mussel Bay were of a far less 
regular shape and more changeable as to the brilliancy 
of their different parts, than those observed at the Vega's 
wintering place. In these last there were sometimes ob¬ 
served also streams of light like pulsations which move 
fhjjm oqe part of the arc to another; and sometimes, but 


rarely, it happened also that rays of light were cast to a 
height of 20° or 30°, or even to the zenith. 

The “common arc'* was often accompanied by one, 
or several exterior arcs from which it was separated by a 
dark strip, sometimes crossed by rays of light flowing 
from one arc to the other. The exterior edge of the 
aurora-arc was not well defined, as its brilliancy dimi¬ 
nished towards the upper edge, spreading a noticeable 
light on the sky above it On the contrary the separa¬ 
tion line between light and darkness was more definite on 
the lower edge, so as to convey the impression that the 
luminous arc reposed op a dark cloud-like basis—the so- 
called “dark segment" The true name for it would, 
however, be “the unlighted segment/’ as it remained 
dark whilst the sky above the arc was as if covered with 
a feeble luminous vetL In reality there is no “dar)c 
segment ” at all. Whilst usually the stars were visible 
through the “dark segment" without any loss of bril¬ 
liancy, that was not always the case. In the latter-case 
the “dark segment" was in reality a true cloud which 
simply seemed to have die shape of the ayrora-arc 4 It 
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seems as if the aurora were cast out of its exterior edge, 
but in reality there is nothing but a common stratus- 
cloud, or a low-lying frost-mist, which extends upon a 
'certain part of the horizon, and which has no other con¬ 
nection with the aurora than to diminish its brillancy, 
whereby the apparent horizon is a little elevated above 
the true one. The dark segment seemed in this case to 
be yet darker, and the light seemed to be cast out of the 
edge of the cloud. 4< I can maintain with full certitude,” 
Baron Nordenskjdld says, “that the lighted segment of 
clouds which we saw daring the winter of 1878-79 had 
this origin ; and most probably, several luminous mists 
which we saw during the nights of March 18 and 20, close 
by our ship, close by the ice , were due to the same cause ; 
but 1 cannot affirm that quite certainly/ 

The observations and measurements which were made 
at the Vcg* winter-quarters have led Nordenskjold to the 
following conclusions as to the nature of auroras 
44 Our globe," he says, “ even during a minimum aurora 
year, is adorned with an almost constant crown of light, 
single, double, or multiple, wbo^e inner edge was usually, 



FiQ. a.—Map thowtng the position of the aurom-gfory. 


during the winter of 1878-79, at a height of about 0 03 
radius of the earth above its surface, whose surface was 
somewhat under the eanh’s surface, a little north of the 
magnetic pole, and which, with a diameter of about o‘3'2 
radius of (he earth, extends in a plane perpendicular to 
the earth's radius which passes through the centre of this 
luminous ring." An idea of this double luminous crown, 
which Nordenskjfild has named the 44 aurora-glory," will 
be conveyed by the drawing. Fig. 2. 

Of these two luminous rings of the aurora-glory, the 
interior, or the 41 common arc,” is the most regular, and 
it is almost permanent But it is visible only in Such 
parts of the Arctic regions as are mostly not inhabited by 
people of European origin; and this circumstance, to¬ 
gether with its feeble brilliancy, was the cause of its not 
having attracted till now the attention it deserves. It is 
known that even in Sweden the aurora begin sometimes 
with the appearance of a halo-like arc, hot divided into 
lays, and which must not be confounded with the ray- 
aurorae which also often take the shape of a luminous 
aft, But this regular arc which -sometimes is seen in 
$*«den is not that which *as observed at the Vegds 


winter-quarters : it is a second outer ring situated in the 
same plane as the interior one, but does not have the 
same regularity nor permanency. As to the ray-aurorse, 
visible in more southern regions, they are but a particular 
form of the aurora considered as a whole ; they are but 
emissions of rays from the crowns of light, or aurora 
glories, which surround the Polar regions of our globe. 

The true position of the permanent inner circle of the 
aurora glory could be easily determined if we had simul¬ 
taneous measurements made at two distant points. But 
such observations not being made, Nordenskifild tries 
to determine it from measurements made at Kolutchin 
Bay, admitting the following most probable supposi¬ 
tions:—That the glory is situated in a plane perpen¬ 
dicular to the earth’s radius, which passes through its 
centre; that it is circular, and that its centre is situated 
somewhere in the neighbourhood of the magnetic pole. 
Admitting these suppositions, and with the measurements 
made during the wintering of the Vega, Nordenskj&ld 
arrives, by means of calculations, at the conclusion that 
the centre of the aurora glory does not coincide with the 
magnetic pole, but is situated about 8i° N. latitude, and 
80* E. longitude, and, to avoid mistakes, he proposes to 
give to this pole the name of the “ Auroral Pole." The 
summit of the common aurora arc being visible in the 
direction of the magnetic North when seen from places 
situated beyond the projection of the glory on the earth’s 
surface, and in the magnetic South for observers situated 
within this projection, it is most probable that the centre 
of the glory is within the ellipse which circumscribes that 
part or the Arctic regions where the inclination is 90°. 
But a glance on a map representing the magnetic 
meridians shows that this hypothesis is far better satis¬ 
fied when admitting that the aurora-pole is situated 
at the above-mentioned place, than if we admit that it 
coincides with the magnetic pole. The sections of the 
great circles tangential to the magnetic meridians at a 
distance of 20° to 30’ from the magnetic pole, meet the 
surface of the earth about this same place. But it should 
be remembered that the section of the luminous crown, 
as also the position of its centre undergo certain changes. 
Under ordinary circumstance these changes are slow and 
within certain narrow limits; but during aurora-storms 
they are both rapid and wide. In these cases luminous 
arc9 having different centres may appear at once. It is 
probable that it would not be difficult to determine, from 
observations made at two distant places, the laws of these 
changes ; but with the measurements we have now at our 
disposal it is impossible. “ We can," Nordenskjold says, 
"only point out the main features of the phenomenon, 
and the above-mentioned figures are intended only to 
facilitate the understanding of the conception of aurora 
which I try to establish." P. K. 

. (TV be continued.) 


THEODOR SCHWANN 

THE death is announced of the distinguished physio- 
* logist whose name will be for ever associated with 
the history of the 4 cell-theory.’ He was born at Neuts 
near Dusaeldorf in 1810, and was therefore in his seventy- 
second year. The most important fact in the history of 
his mehtal development, is that he came under the 
influence of the greatest teacher and worker in biological 
science vwhom Germany rich in such men, has ever 
produced, namely Johannes Muller. Schwann was by nine 
years the junior of his great master, who died whilst in 
the full ti^e of active work, at the comparatively early age 
of fifty seven. When Schwann was twenty-three years 
of age, having completed his medical studies, he became 
Toh, Muller's assistant in the Anatomical Museum of 
Berlin and remained there for five years. In 1839 he 
was called to the chair of Anatomy in the Catholic 
University of Louvain, being , then in his twenty-eighth 
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year. In 1848 he migrated to the chair of Anatomy 
in the University of Lifcge, where he remained to the 
time of his death, having exchanged after a time, the 
chair of Anatomy for that of Physiology. It is note¬ 
worthy that Schwann was a Catholic, which probably had 
some influence in his selection by De Ram, the ecclesias¬ 
tical Rector of Louvain University, for the chair which 
he first occupied, and he appears to have retained the 
confidence of the Catholic hierarchy in the later years of 
his life, if we may judge by the fact that an attempt was 
made by the clergy to procure him as an expert witness 
in the case of the reputed miraculous “stigmata'’ of 
Louise Latour. 

Only four years ago—the professors of Lifcge and the 
scientific men of Belgium organized a festival to celebrate 
Schwann’s fortieth year of professorship in his adopted 
country. From all parts or Europe addresses of con¬ 
gratulation flowed in, and public honours of all kinds 
were showered upon the head of “the founder of the 
Cell-theory.” Schwann was naturally a man of retiring 
disposition, and simp’e habits of life. He had visited 
London twice within the last thirty years, and liad not 
cared to make himself personally known to his colleagues 
there { he was equally unknown in the laboratories and 
scientific gatherings of his German fatherland. As he 
had published very little if anything sime 1845,—though 
actively engaged in his professorial teaching at Li6ge 
which was very highly appreciated—Schwann had become 
to most biologists, one of the great names of the past 
—a revered histoncal character. To sit with him in 
front of a cafd in the pleasant streets of Louvain, and 
hear him discourse of the progress of histology and the 
germ theory of disease some six years ago, was, for the 
piesent writer, a pleasure only less startling than that 
which could be conferred by one risen from the dead. 

His modesty did not prevent Schwann from keenly en¬ 
joying the festival offered to him by his colleagues in 
1878; and for some time after that event, he was busy in 
arranging the pub’ication, for circulation among his friends, 
of a volume which contains an excellent photograph of 
himself and a complete rcpoit of the eulogistic speeches, 
and a reproduction of the hundred or more addresses 
from foreign universities and academies which the occa¬ 
sion of his festival called forth. 

Among the many honours which Schwann received in 
1878 or had previously acquired, may be mentioned the 
foreign memberships of the Royal Society of London, 
and of the Academy of Sciences of Vienna, and the 
Prussian cross * pour le m£rite '; whilst as early as 1845 
he received from the Royal Society of London its most 
coveted decoration, the Copley medal. 

Three important pieces of work are due to Theodor 
Schwann, each of which was the starting point of endless 
researches canied out by his successors, and to each is 
still directly and clearly traceable a distinct and vastly 
important line of investigation which, up to the present 
day, is being pursued with ever increasing activity. The 
first of these consists in his observations and reflections 
relative to the cell-structure of organisms ; the second is 
his discovery of the organic nature of yeast, of the yeast 
plant as the cause of alcoholic fermentation, and of or¬ 
ganisms as the cause of putrefaction in general; the third 
is his investigation of the laws of muscular contraction 
which is declared by the competent authority of Du Bois 
Reymond to have been "the first occasion on which an 
eminently vital force was examined as a physical force, 
and the laws of its action expressed mathematically in 
numbers.” 

Schwann’s name is very generally known only in con¬ 
nection with his 11 microscopical researches into the ac¬ 
cordance in the structure and growth of animals and 
plants,” and as it seems to us somewhat erroneously, his 
merit» apt to be associated prominently or even exclu¬ 
sively wlm the history of Histology. In reality Schwann's 


merit as an anatomical histologist is comparatively a 
minor affair ; the striking features in hh Microscopical 
Researches are his breadth of view and the physiological 
generalizations which really constitute his cell-theory. 
Schwann started the conception of a physiology {i.e. a 
truly cbemieo-physical physiology) of the cell and without 
using the word "protoplasm” laid down in principle 
all that it implies. He established in so many words 
the difference between “crystalloids" and “colloids,” 
and attributed the peculiar growth of cells to the capacity 
possessed by their substance of 'imbibing liquids; ana 
further suggested that a peculiar molecular arrangement 
may exist in these colloid units comparable to the mole¬ 
cular structure of true crystal* 

Both in animals and in plants " cells ” had been recog¬ 
nized as a very general feature of their structure, previously 
to 1838. Comparisons had been made between the " cells ” 
known to form plant-tissues and the “ cells " seen in some 
animal tissues. Johannes Muller had especially compared 
the cells of notochordal tissue to the cells of vegetable 
parenchyma and had led Schwann to give attention to 
this matter. But as yet there had been no notion that 
the cells of plants were the same kind of things as the 
cells discovered in animals. Mirbel followed by Schleiden 
now propounded the view that all vegetable tissues are 
formed of ceils more or less modified, and are produced 
by the developmental transformation of a primitive cellular 
tissue. This conception, as Schwann states, fired his 
imagination and the hypothesis occurred (in 1837) to him 
that animal and vegetable cells are of identical character, 
the structural and physiological units of organic nature, 
and that not only vegetable tissues but animid (issues alio 
are ultimately to be traced to cells. He proceeded most 
laboriously to test his hypothesis by searching for cell- 
structure in every kind of animal tissue upon which he 
could bring his microscope to bear. He confirmed his 
hypothesis and not only that, but he made a number of 
important discoveries, in detail, as to the structure of 
animal tissues, and published his “Researches” in 
1839. 

The merit of transferring the botanical doctrine of ceU- 
structure to animals and of thus raising it from special to 
universal application, was undeniably a great one and 
belongs to Schwann, as does also the merit of having 
securely established this doctrine by new observations—a 
task which speculative naturalists are often, in similar 
cases, disposed to leave to the care of their disciples. 

But it is not this morphological generalization as to cell- 
structure which is Schwann's greatest daim to our regard. 
That is to be found rather in his physiological cell-theory, 
in the masterly chapter in which be lays down the view 
that the physiological processes occurring in these units 
called cells are, when summed up, that which we call 
“ life,"and that these processes may be traced to mechanical 
(that is to physico-chemical) causes. The later "proto- 
plasm-theory” is scarcely an advance' 1 upon Schwann, as 
compared with the great gap which separates his “cellular 
physiology’ ” from all that preceded it 1 

1 The following wtrmcti from Schwann 1 * Inst chapter of bin “ Researches,” 
entitled *’ 1 he Theory or Cells," Cannot fail to interest and even astonleh 

the reader when he reflects that they were written flvc-and-foit- 

when the doctrine of evolution was almost if not entirely is 

hits. It is also Instructive to note that the man who hold —- 

proclaimed them was an orthodox catholic, and w*« not considered unfit to 
be called from Berlin to a Belgian univenity fey the clergy, nor subeeqnastly 
did a Liberal Ministry feat to promote him from thy Chau of Louvain to 

(a) “ In physic* all those suggestions which were suggested by a ideo¬ 
logical Slow of nature, such as r fcemr yscul,” and the Wes. have long bend 
discarded But in animated nature, adaptation—individual adaptation—to 
n purpose. Is so prominently marked that It b difficult to reject all teleo¬ 
logical explanations. Meanwhile b matt ha remembered that such «w 
planatlona which explain at cues nil and nothing, con be but the tart 
resource, when no other view cm poseiUy be adopted. In the date jif 
organised bodies than is no sou. necessity for admitting the tek«- 
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It is seldom given to one man to fully establish so vast 
an innovation in scientific doctrine as is the “cell-theory” 
in its complete form. Schwann had not this good fortune. 
His position may be indicated in his own words taken from 
his “ Microscopical Researches” published in Berlin in 1839 
immediately before his departure for the chair at Louvain. 
He says: “ The elementary parts of all tissues are formed 
of cells in an analagous though very diversified manner, 
so that it may be asserted, that there is one universal 
principle of development for the elementary parts of 
organisms howe%>er different\ and that this principle is 
the fortnation of cells. This is the chief result of the 
foregoing observations.” So far Sch vann has only been 
confirmed and established by all succeeding observers. 
But when he came to attempt to explain the formation of 
the cells themselves, Schwann signally failed. He pro¬ 
ceeds: “A structureless substance is present in the first 
instance, which lies either around or in the interior of cells 
already existing, and cells are formed in it in accordance 
with certain laws.” 

Schwann put forward the notion that cells are pro¬ 
duced by a sort of aggregative process in a structureless 
mother-substance; he did not recognize any more than 
his botanical contemporaries the universal origin of cells 
by the division of pre-existing cells, although he very 
fully and correctly identified the animal ovum with a 
single cell, its “germinal vesicle” with the ccll-nucleus 
ana the “germinal spot” with the cell-nucleouls dis¬ 
covered by him, The enunciation of the doctrine 
“ omnis cellula e cellulA ” was reserved for later workers. 
Von Mohl in plants, and Kolliker and Remak in the 
cephalopods and vertebrates respectively, made obser¬ 
vations on cell-division which have contributed more 
than any others to the filling out of Schwann’s cell-theory 
by the true doctrine of cell-genesis. It may in truth be 
said that up to the present day a large part of the 
progress in both vegetable and animal histology since 
Schwann’s time, has consisted in the demonstration in 
case after case of the erroneous nature of his doctrine of 
the free formation of cells. 

It is not an easy matter to estimate Schwann’s 
influence in ihe history of that exact experimental 
physiology, which his researches on muscular contraction 
inaugurated. It is sufficient to point to the enormous 
development of that branch of enquiry within his life¬ 
time, and to insist upon the wide range of capacity 
(however much we may recognise in its activity the 
influence of the great Johannes Muller) which enabled 
one and the same man to establish the generalisation 
known as the cell-theory, and, at the same time, to make 
the first exact measurements of the operation of forces in 
a living body, by the methods and instruments proper to 
the physicist. 


blind laws, coeval with the exigence of nutter Itself, cannot be rejected u 
impossible, Reason certainly requires some (round for such adaptation, hut 
for her it ie sufficient to assume that nutter, with the power* inherent in it, 
owea ib existence to a rational Rein* Once established and preserved in 
their integrity, these power* may, in accordance with their immutable laws 
or bund necessity, very well produce combinations, which manifest, even in 
« high degree, individual adaptation to a purpose. If, however, rational 
power interposes after creation merely to sustain, and not,as. an immediately 
active Sgent Mm it may, »far a* natural uiente it concerned, it entirely 
excluded from consideration it* rotation to Me creation ," 


physical 

(cj " An explanation of the teleological kind h only admiuib'e where the 
physical can be shown to he impossible. Assuredly it conduce* more directly 
to the olject of science to at least nuke the effort to obtain a physical ex- 


operate fOt the physical forces, in accordance 


pc w w»jrhl ch,^hhe those of inorganic nature, ate established by the very 


Schwann’s merit in relation to the doctrine of 
organisms as the cause of putrefaction and of fermen¬ 
tation, requires to be more fully noticed since the history 
of recent research in these subjects has been such as to 
place a French chemist, M. Pasteur, before the scientific 
world in the position which truly belongs to Schwann. 
The latter appears never to have followed up the brilliant 
experiments by which he demonstrated that putrefactive 
and fermentative processes depend upon the access of 
organic germs to the fluids in which those processes occur. 
But in his “ Microscopic Researches” there is an impor¬ 
tant note on “the theory of fermentation set forth by 
Cagniard-Latour and myself,” in which the yeast-cefl 
is described as an elementary organism, and its activities 
are discussed as “the simplest representation of the 

f rocess which is repeated in each cell of the living body.” 
t is a remarkable tact that although Schwann communi¬ 
cated his “ cell-theory ” to the Academy of Sciences of 
Paris in 1838, and although his experiments on putre¬ 
faction and fermentation form the basis of the observations 
which have since been conducted with so much approval 
by M. Pasteur, who has received ample recognition from 
that body, yet no honour of any kina was ever conferred 
upon Schwann by the French Academy of Sciences. 
Even in his old age, at the celebration in 1878, France 
stood last of all European' countries — behind even 
Switzerland, Holland, and Spain—in the expression of 
appreciation of, and interest in Schwann’s work, as shown 
by the printed collection of addresses and letters. 

It seems therefore not unfitting to state precisely on 
the present occasion that the discovery of the relation of 
those ubiquitous organisms, the Bacteriaceae, to putre¬ 
faction (and thus indirectly the immense benefits obtained 
by our Lister’s treatment of wounds) is due in the first 
place to Theodor Schwann, who also discovered the 
organic origin of alcoholic fermentation, and devised and 
carried to a high pitch of perfection those methods of 
experimenting upon this subject which have since been 
amplified and extended by M. Pasteur. 

E. Ray Lankester 


WOORARA 

N otwithstanding the deference with which 
every statement that Claud Bernard has made 
ought to be treated, it seems probable that he was mis¬ 
taken in his ideas regarding the effect of woorara on 
sensory nerves. The indications of sensibility under the 
action of woorara are afforded by the limb of a frog to 
which the poison has not had access, so that the endings 
of the motor nerves in it are not paralysed. On pinching 
a portion of the skin anywhere in such an animal, even 
on the poisoned leg, it is noticed that movement takes 
place only on the unpoisoned one, while all the poisoned 
parts remain perfectly limp and motionless. But this 
movement, while it might indicate pain, does not neces¬ 
sarily do so, and may only indicate simple reflex action. 
The difference between these two conditions, in which 
the movement is alike, is that which exists between the 
effect of tickling the sole of the foot in man with a 
feather and running a pin into it In both cases the foot 
would be drawn up, perhaps even more so with the feather 
than with the pin, but the pin would cause pain, end the 
feather would not The movement of the frog’s leg in 
woorari poisoning much resembles that caused by the 
feather, for it will occur as readily, or more so, if the 
brain has been removed. We know that in casea where 
the spinal cord has been broken by accident In man 
reflex occurs in the legs quite readily, but of this the 
patient himself is utterly unconscious excepting by 
seeing the movements In the same way as a by¬ 
stander, Increased movement, therefore, in the cura- 
rised frog, instead of indicating increased sensibility 
to pain, may only indltate increased irritability of the 
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spinal cord and in all probability does so. The same 
arguments which would prove that woorara increases the 
susceptibility to pain prove also that morphia does so, 
for in small doses morphia also increases the movement 
of the leg of the frog in the same way as woorara; but 
we know perfectly well from observation in man that 
morphia does not increase pain even in small doses, and 
that a large dose completely abolishes it. There can be 
little doubt that large doses of woorara also abolish sensi¬ 
bility as well as motion, for after the poison has acted 
awhile, the movements, even in the protected leg, become 
less and less, showing that the spinal cord has been 
paralysed; but before this take place, the sensory nerves 
themselves are paralysed by the poison, as was first shown 
by Schi£( the correctness of whose experiments has been 
since confirmed- The mode of experiment will be better 
understood by reference to the accompanying diagram 
representing a frog, in which the artery going to one leg 
has been tied so as to protect it from the influence of the 
poison. This leg has been left unshaded, but all the 



poisoned parts of the body are shaded. At first, pinch¬ 
ing in any part of the body, whether poisoned or not, 
wifi induce movement in the non-poisoned leg, but after 
a little they do not, while pinching of the skin of the 
unpoisoned leg below the point of ligature will cause 
movements. This is most strikingly seen when the skin 
is pinched, first just above the ligature, and afterwards 
Just below it. The pinch above the ligature produces no 
effect j the pinch below it produces movement In the 
former case the sensory nerves have been poisoned by the 
woorara j in the latter case they have not. This experi¬ 
ment shows clearly that the ends of the sensory nerves 
are also paralysed by woorara like the ends of the motor 
nerves, although they are not so quickly affected, for a 
reference to the diagram will show that the trunks of both 
motor and sensory nerves and the spinal cord have been 
equally exposed to die poison, and that the only differ¬ 
ence between the skin just above the ligature and just 
below It is that the ends of the sensory nerves above it 
have been poisoned, and those below it have not been 

S med. It is therefore almost eertain that woorara in 
* doses diminishes, and finally abolishes aH aatscep- 
ty to pain, as well as all power of motion, and that 
k may be Jouked upon as an anaesthetic, although not so 
powerful as chloroform, ether, or morphia. 


NOTES 

Tun American Association for the Advancement of Science 
will hold its thirty-first annual meeting in Montreal during the 
week beginning Wednesday, August 23, 1882, under die presi¬ 
dency of J. W. Dawson, LL.D., F.R.S. A large attendance 
is expected from the United States and Canada, and it is hoped 
that there will be a good number of visitors from the British 
Islands and Continental Europe. The new Redpath Museum 
of the University, then to be opened, will contain remarkable 
collections, in part gathered for the occasion, illustrating Ameri¬ 
can Geology and Archeology. The Allan and Dominion lines 
of steamers have placed at the disposal of the Local Committee 
a considerable number of passages from Liverpool to Quebec 
and back, at much reduced rates, and arrangements will be 
made for entertaining private visitors. Circulars, giving full 
particulars, will soon be issued, but meanwhile it is requested 
that any persons proposing to avail themselves of the occasion 
will communicate as soon as possible with Dr. T. Starry Hunt, 
Montreal, Canada. 

A letter lias been received by one of the loeal secretaries of 
the British Association, intimating that Prince Leopold (Duke 
of Albany) had consented to accept the position of President of 
the Local Committee for the annual meeting of the British Asso¬ 
ciation to be held at Southampton in the enduing autumn. It is 
understood that the Earl of Carnarvon, the Bishop of Winchester, 
and Lord Northbrook, have agreed to act as Vice-Presidents. 
Answers have not yet been received from many other noblemen 
and gentlemen to whom similar invitations have been given. 

What a treasury of information the U.S. Census is com¬ 
pared with our own meagre enumeration. We have received, 
for example, five maps, with accompanying statistics, under the 
title of “ Forestry Bulletin," showing the pine supply of Texas, 
Florida, Alabama, Mississippi, and Minnesota; doubtless the 
series will be completed. These maps not only show the area 
under pines, but also the distribution of the different specie* of 
pines, while, among other useful information, the text gives the 
number of feet standing. 

We can only this week announce the death‘of Sir Robert 
Christison; next week we shall give some particulars of his career. 

The Royal Society of New South Wales offers a prize for the 
best communication, containin g the results of original research 
or observation, upon each of the following subjects:—Series I. 
(to be sent in not lAter than September 30, 1882). No. I. On 
the Aborigines of New South Wales, 25/. No. 2. On the treat¬ 
ment of auriferons pyrites, 25/. No. 3. On the forage plants 
indigenous to New South Wales, 25/. No. 4. On the influence 
of the Australian climates and pastures upon the growth of wool, 
25/. Series II. (to be sent in not later than August 31, 1883). 
No, 5. On the chemistry of the Australian gums and resins, 25/. 
No. 6. On water supply in the interior of New South Wales, ajf. 
No. 7. On the embryology and development of the marsupials, 
*$l. No. 8. On the Infusoria peculiar to Australia, 25/. The 
competition is in no way confuted to members of the Society, 
nor to residents in Australia, but is open to all without any re¬ 
striction whatever, excepting that a prise will not be awarded to 
a member of the Council for the time being; neither will an 
award be made for a mere compilation, however meritorious In 
its way—the communication to be successful must be either 
wholly or In part the result of original observation or research 
on the pert of the contributor. The Society is fully sensible that 
the money value of the prise will not repay an investigator for 
the expenditure of his time and labour, but it is hoped that the 
henoor will be regarded as a sdfieieat inducement and reward. 
The successful papers will be published in the Society's Annual 
Volume. Fifty reprint copies win be furnished to rite autiter 
free of expense. It Is the Intention of the Society to offer addi* 
tlonal prizes should this first attempt to encourage original 
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scientific investigation be reasonably successful. The Society 
deserve-, the highest credit for the enterprise, and we hoi* they 
will be enconraged to continue it. 

IT was lately announced that a German in Russia, Herr Ditt- 
mar, had found a way of solidifying petroleum, which would 
be of great commercial advantage. The method {we now learn 
from Deut. Ind. Zeit.) consists in heating petroleum in a still 
with z, or at most 3, per cent, of soap. At first there is a great 
deal of foam; and at too* (he whole mass suddenly becomes like 
was. For liquefaction aftcrwatds vinegar is used. So far as 
yet apears, the invention is not applicable to raw naphtha. 
The distilled oils at Baku (on the Caspian) should be solidi¬ 
fied, transported, and then submitted to further distillation. 
A lively discussion on the subject recently took place at 
the Russian Technical Society in St. Petersburg, and some 
objections raised by Prof. Wilchinski were not, it is said, 
adequately met by the inventor. It was urged, inter alia, 
that the solidifying did not wholly do away with leakage. 
When a piece of the solid petroleum is laid ou blotting-paper, 
the latter absorbs some of the petroleum, and the solid piece 
loses weight. The same occurs with wood, and the proposed 
wooden cases, saturated during transport, might give off vapours 
which, mixing with air, would form explosive mixtures. If 
cases impermeable by petroleum were used instead, the advantage 
of the cheaper chests would fall away. Further, the consumption 
of soap (not a very cheap material) is considerable; thus 100,000 
CWt of petroleum would take 2000 cwt. of soap. The fatty 
matter need not indeed be lost, but it would 1* lost for the 
naphtha district, as the carriage back would not pay. Further, 
the solid [tctroJeuin could not be brought into the houses, but 
would require large central liquefying works, whence the liquid 
would be carried in vessels, llerr Dituiar's figures, showing a 
great advantage in the cost of transport of solid petroleum, were 
vigorously debated, and it was pointed out that the unloading of 
the cheats was disadvantageous compared with the simple 
pumping from tanks. 

Does the resistance of a ga-, to the motion of a solid body in 
U vary with the temperature w hen the density of the gas is kept 
perfectly constant? To this a negative answer has been given 
lately by M. Him, as the result of some ingenious experiments ; 
and the deduction follows that the ideas at the base of the kinetic 
theory of gases must 1* given up, for according to that theory 
(Clausius) the resistance must vary, other things equal, in the 
direct ratio of the square root of the absolute temperature. M. 
Him, indeed, affirms “ that the pressure and temperature of gases 
are not constituted by movements, of whatever kind, of material 
atoms." His experiments were .made with a pendulum arrange¬ 
ment in a large globular vessel of glass, the pendulum consisting 
of a rectangular glass plate suspended by a steel wire, which 
passed up through a stoppey of vulcanised caoutchouc. The 
temperature was varied be 1 ween 11 0 and 50" C. In their reparts 
on the memoir to the Belgian Academy, MM. Folie, Van der 
Mensbrngghe, and Melsen- - , while recognising the high merit of 
M. Hint's researches, are still not prepared to accept bis 
results. It is pointed out, inter alia, that the range of tern- 
P*reture is too limited, In M. Clausius’ hypothesis moreover, 
the law of resistance relates to rectilinear motion of a disc in an 
indefinite fluid, whereas the author experiments with alternating 
motion within a vessel hermetically closed. One of the reporters 
thinks the vessel should have been carefully weighed before and 
after the experiments. Once more the experiments of Meyer, 
Stefan, $P.> on internal friction of gases have proved an Incon¬ 
testable influence of temperature. M, Him, in bis memoir, 
“ulicates the far-reaching nature of his results, and their bearings 
w metaphysical questions. A rhumiol this part of his argument 
*• ghwa by M. Melsew in bis report {Bull. Bdg. At., Nos. 9 


It is just fifty years since the first number of Chamberis 
Journal was published, and its founder, Dr. Wn. Chambers, 
gives in the number for January some interesting reminis¬ 
cences of its and his own long career. He has reason to be 
proud of both; his journal has done nmch to spread sound and 
healthy knowledge, and all along in its pages science has had 
its place. The house of which Dr. Chambers is the venerable 
head has through its many publications, n large proportion i f 
which are scientific, had no inconsiderable share in fostering 
and promoting the now widespread desire for thorough popular 
education. 

It is interesting to observe that the nobles of Japan, whom 
superficial writers arc accustomed to regard as an effete and 
useless class, are taking up with much vigour the question of 
education in Wcslem knowledge among members of their own 
iiody. A few years ago a school for the sons of Kivasokv (the 
old daimih chs^) was opened in Tokio. All the funds necessary 
for a large and hand-ome building were contributed by the 
nobles themselves, and education in Western methods by trained 
native and foreign teachers was commenced. A recent decree 
of the Mikado has ordered the establishment of a Senate and 
House of Representatives, and it is believed that the hereditary 
nobility, or a certain number of them will have seats in the 
upper house. In order to render them fit for these new duties, 
it has now been decided that all pupils graduating in the nobles’ 
school above mentioned shall be sent abroad to study in Europe 
or America. It may be added that the great majority of the 
Japanese students in this and other foreign countries ore now 
studying wholly at their own expense. This interesting fact 
would go to slio* that the thirst for Western knowledge in 
Japan is widespread ; otherwise the relations of these young men 
would not spend the comparatively large sums required for their 
maintenance abroad. 

The latest information from the East shows the existence of 
wide-spread seismic disturbance of an unusual kind. Details 
of a destructive earthquake in the Chinese province of Kansuh 
have been received. At one place (Kanchou) 42 persons were 
killed and 27 injured. One hundred houses also were destroyed, 
and 120 animals killed. At Chicbichon the damage was much 
greater, 347 persons were either killed or injured, and 300 
animals killed. As frequently occurs on these occasions, die 
disturbance was followed by an inundation which caused such 
destruction that the Emperor has been petitioned to remit all 
taxes and dispense charity. From the Philippine islands we 
receive news of a violent eruption of the volcano of Mayon, 
which has ruiued many cocoa-nut plantations and caused much 
alarm. The whole island of Ceylon has also been visited by an 
earthquake, which, however, did little damage. 

We are glad to observe that the King of Siam is vigorously 
extending education throughout bis territory. He has recently 
erected two new schools in Bankok. At one of these, where 
English is taught, a number of his Majesty’s sons and brothers 
arc among the pupils. At the other school only the vernacular 
is taught. 

As we anticipated in Nature a short time ago, the Chinese 
telegraph Upe^ have been thrown open to the public, but u<» one 
could have been prepared for the manner in which this was done. 
The Authorities have taken into consideration the fact that tele¬ 
graphic communication is new in China, and that its advantages 
will make their way slowly among the people at first unless some 
vigorous stepj3 were taken to make them known. They have 
accordingly decided to give the public free use of the lines for 
one month. This bold and wi-.e measure vyill, we doubt not, be 
fully justified by the result. 

j A Roumanian engineer, M. Theodocescu, has invented a 
submarine ship, before which all similar inventions are said to 
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pile. This ship, according to the statement of the inventor, can 
be guided for twelve hours completely under water, the depth of 
immersion varying between 100 and 300 feet at the option of the 
commander. Upon the surface the ship can be managed like 
any other vessel, its rate of speed, however, being less than that 
of ordinary steamers. The diving is done by means of screw.-, 
vertically, and can be accomplished suddenly or gradually. In 
the same manner the ship can be made to emerge from the water. 
When the vessel is under water, enough light is supplied to 
enable those on board to see any obstacle 130 feet ahead, and to 
regulate the ship's motion accordingly. The air supplied to the 
vessel is said to suffice for the whole crew for about twelve to 
fourteen hours. In case of need the air reservoir can be filled 
again, even Under water, by means of telescopic tubes sent up 
to the surface. The progress of the vessel, as well as the diving, 
are said to be absolutely noiseless. We give all these details 
from the inventor's statement with due reserve, but should they 
prove true, the invention would be likely to prove a highly valu¬ 
able one even fur peaceable objects, apart from its great utility 
in naval warfare. 

It is announced that, at the instance of the Marquis of Lome, 
the initiatory steps have been taken for the establishment of an 
academy of eminent literary and scientific men in Canada, after 
the plan of the Assembly of the Immortals in France. The 
proposed body is to be composed of six sections, representing 
English and French letters, history and arch ecology, and the 
mathematical, physical, geological, and biological sciences. It 
is probable that there will be ten or twelve members in each 
section. Dr. Dawson is spoken of as the first president. 

The Boston Society of Natural History have published in ft 
separate form various papers on the Paleolithic implements of 
the valley of the Delaware. 

Pkof. Kiichhoff, of Halld-a-S., announced at the last 
meeting of the Saxo-Thuringinn " Verein fur Krdkunde" that 
the second German Geographical Congress will take place at 
Halle during the current year. A committee has been formed. 

On the day following his resignation as Minister M. Paul Bert 
was nominated president of the Societe de Biology, filling 
the room which bad been vacated by the death of Clande 
Bernard. 

A SLIGHT shock of earthquake was noticed at Agram on 
January 9 at 2.29 a.m. 

With regard to the Jeannette expedition the Intest news 
received at St. Petersburg, January 28, from Irkutsk, states 
that Mr. Melville has started for the mouth of the River 
Lena to resume the search for Lieut. De Long. The fearch 
will be carried on with the utmost vigour with the aid of 
the natives. The supply of provisions is plentiful, so that if 
necessary the search may be prolonged until far into the summer. 
Mr. Melville will be accompanied on his expedition by the 
captain of the steamer Lena, 

At the meeting of the Geographical Sociely on February 13 
Sir Richard Temple, Bart, G.C.S.I., formerly Governor of 
Bombay, wdl deliver a lecture on the Geography of the Birth¬ 
place and Crtdle of the Mahratta power in Western India. The 
lecture will be illustrated by the author's own sketches, which 
have been enlarged for the occasion by his brother, Lieut G. T. 
Temple, R.N, 

From the Comfte Rendu des Stances, just issued by the 
French Geographical Society we learn that at their next meeting 
on February 3, some interesting letters will be read, including 
one from Dr. Crevaux, who is about to explore the sources of 
the PUcomayo in the Bolivian Andes, and afterwards descend 
the river to its mouth. A paper will alio be read by Col. 
Veniukoff on the unexplored parts of Asia, 


The Moscow Society of Naturalists have appointed a special 
Commission to inquire into the influence of the decrease of 
forests on rivers and streams. This Society intend to cele¬ 
brate, on May 14 next, the fiftieth anniversary of the doc¬ 
torate of their vice-president, M. Charles Renard, who has for 
forty-two years rendered eminent service to the Society as well 
as to science. 

An important meeting of the Executive Committee of the 
Parkes Museum w as held on Friday, Prof. Berkeley Hill in the 
chair. The Curator, Mr. Mark H. Judge, as Secretary of the 
recent International Medical and Sanitary Exhibition, presented 
the final report of the Exhibition Committee, which, after 
giving a detailed account of the origin and success of the under¬ 
taking, concluded as f.-Haws:—“The work for which the 
Exhibition Committee were appointed having now come to an 
end, they have the satisfaction of handing over to the Executive 
Committee of the Museum the sum of 933/. I if., together with 
furniture and fittings to the value of 100/., while contributions 
to the Guarantee Fund to the amount of 86/, 19/. have been 
transferred to the Parkes Mueuin Building Fund, making the 
financial result of their labours a profit to the Parkes Museum 
ol 1,120/.” The Honorary Secretary, Dr. G. V. Poore, read a 
communication from the Council of University College, in which 
that body agreed, with some modifications, to proposals which 
had been made in behalf of the Museum to the Council of the 
College in reference to the erection of a building for the 
Musenm, After a long discus-ion the modifications suggested 
by the Council of University College were accepted, and it was 
resolved that steps should be taken to obtain the funds necessary 
for carrying out the scheme, which embraces (l) ihe building of 
an addition to the north wing of the College for the purposes of 
the Musenm ; (2) an endowment for the maintenance and 
management of the Museum; (3) the Museum to be opened 
free to the public and to be placed on a somewhat similar 
footing to the North London Hospital, i.e. to he autonomous, 
with due representation of the Council of University College on 
the Executive Committee of the Museum. It ia estimated that 
30,000/. is the sum that will lie required thus permanently to 
establish the Mu-cum as a national institution. Towards this 
Mr. Thomas Twining of Twickenham, had written to say that 
he would subscribe the sum of loo/. if one hundred promises of 
a similar amount were obtained. Promises of subscriptions may 
be sent to the Curator at the Parkes Museum, University 
College, Gower Street. Subscriptions may be paid to the 
account of the Parkes Museum at the Union Bank, ArgyJ 
Place, Regent Slieet. 

The additions to the Zoological Society's Gardena during the 
pa-t week Include a Toque Monkey (Ma'aeus pileatus 4 ) from 
Ceylon, presented by Mrs. Evans; an A zara's Fox (Canis atara ) 
from South America, presented by My. Owen E. Grant; an 
Indian Vulture (Gyps, bengatensis) from India, presented by Capt. 
Th. Leporlier; a Chimpanzee (Antkropopittucus troglodytes 9 ) 
from West Africa, deposited. 


OUR ASTRONOMICAL COLUMN 
The Observatory of Harvard College, U.S.—The 
Annual Repoi t of the proceedings of this Observatory, presented 
to the visiting Committee in November last by the present xeakras 
director, Prof. Pickering, has been issued. Aided by the sub¬ 
scription raised in 1878 for the support of the Observalonr for 
five years, the director has been enabled to keep the establish' 
ment in great activity, and bis Report will be a gratifying proof 
that the funds placed so liberally by subscribers at hu disposal 
are being dispensed in a manner that must prove of great ad¬ 
vantage to the progress of astronomical research. Three 
instruments the equatorial of 15-inches aperture, the meridian 
circle, and the meridian photometer, have been kept in active 



NATURE 


3*7 


Feb. 2 V 1882J 


work. With the former, sixty-four eclipses of Jupiter’s satellites itrnr nr rr a t am rrr 

were observed photometrically, an improvement having been in- mut.uirn.AL. ivuiiza 

troduced by which the number of settings is largely increased. Delicate Test for Oxygen.—T. W. Engel maim proposes, 

A single observer, it was found, could make but three settings in the Botaniscke Zeitung, a new test, of an extremely delicate 

in a minute, or one in twenty second*. With an assistant to nature, for determining the presence of very minute quantities 


record, the time Is reduced to about nine seconds, while by the of oxygen, namely, its power of exciting the motility of bacteria. 


circle, while the other records and observes the time by the 
chronometer, the time is reduced to five seconds. It is probable 
that, as the observer does not remove bis eye from the eyepiece, 
the accuracy of the observations is increased, and the satellite 
followed nearer to the point of disappearance. The search for 
objects having singular spectra, which only admits of being 
carried on in perfectly clear, moonless nights, had been much 
interrupted by other current work. The most notable result was 
the discovery of the peculiar spectrum of the star Lalande 13412, 
a seventh magnitude ; two of the lines appear to be coincident 
with two in the spectrum of the great comet of 1881, as described 
by Dr. Konkoly; “accordingly, while other comets have a 
spectrum identical with that of the stars of Secchi's fourth type, 
this comet contains a substance ns yet unknown, which one star 
only is as yet known to contain.” The star L 3 Puppis was found 
to have a banded spectrum; its declination is more than forty- 
four degrees south of the equator, and at the time of Prof. 
Pickering's examination it was less than tuo degrees above the 
horizon. Its variability was pointed out by Dr. Gould ( Urano - 
nutria Argentina , p. 279) ; he inferred a period of about 135 
days; maxima occurred in 1874 on Feb. 8 and June 25; the 
star is stated to be red in all its stages and remarkably so about 
minimum, limits of variation 3'6 and 6*3. The position for 
1875*0 is in R. A. 7h. Qrn. 43s., N.P.D. 134“ 26'. 2. The spectra 
of all the stars north of - 40*, marked as red or coloured in 
Dr. Gould's work have been examined at Harvard College, no 
peculiarity of spectrum being detected in the majority. Algol 
and the star 1 >. M. 81“, 25 were assiduously studied photometrically. 
The meridian-circle had been in use on 250 days. The work 
originally proposed for the meridian-photometer, viz., the 
measuring on three nights the light of each of the naked eye stars 
visible in the latitude of the Observatory, was essentially com¬ 
pleted on August 25, 1881, but it is intended to continue the 
observations for another year, as the necessary delay in reduction 
and publication will not be greatly increased thereby. With the 
view to a more complete comparison of the photometric observa¬ 
tions with those made by the naked eye, which the Uranometria 
Argentina affords the means of doing as far as 10’ north, all the 
stars in the Atlas Calestis Nevus of Heis north of the equator and 
brighter than the sixth magnitude, are being measured by the , 
eye, aided by an opera-glass when necessary. It is intended that 
each star shall be measured by three observers, who are to com- I 
pore it with two stars in the vicinity of the pole, one a little 
brighter, the other a little fainter; the interval between the two 
stars is supposed to be divided into ten parts, and the brightness 
of the star under comparison is estimated on terms of this in¬ 
terval. Prof. Pickering mentions that out of about nine thousand 
comparisons required for this work, nearly a quarter have been 
already made. 

Vol. xiii. of the “ Annals " now in process of publication will 
contain results of work with the large equatorial, under the direc¬ 
tion of the late Prof. Winlock, and micrometrical measures up tq 
the present time. These include measurements of double stars, 
observations of nebulte and their spectra, satellites of Saturn, 
Uranus, and Neptune, satellites of Mars during the oppositions 
of 1877 and 1879, &c. Vol xiv. will contain the measures made 
with the meridian-photometer, ' 

An important and much-wanted bibliographical work haB been 
undertaken by Mr. Chandler, viz., the collecting of references to 
observations of stars of known or suspected variability, those of 
each star being brought together; on the completion of this work 
it is Mcu'M to measure the comparison-stars photometrically, 
mid to effect a reduction on a uniform system of all the observa¬ 
tions of the variable-stars of long period. 

The staff of computers employed upon the ordinary reduc¬ 
tions of observations with all three instruments includes several 
ladles, We suspect that those who are competent and have had 
opportunity of judging of the work of the lady-computer (who 
is to be found elsewhere than at Harvard Obeerratoty) will be of 
opinion that she is well aMe to hold her own against even the 
practised computer of the other sex. If proper opportunities 
and encouragement were afforded, we might heat of Madame 
Lepautes in our own day. 


brought to rest, and then introduced into a fluid in which there 
is the minutest trace of free oxygen, they will immediately begin 
to move about freely ; and if the oxygen is gradually introduced, 
their motion will be set up only in those parts of the drop which 
the oxygen reaches. In this way Engelmann was able to deter¬ 
mine the evolution of oxygen by Euglma and by chlorophyll- 
granules. 

Prothai.uum and Em»ryo of Azolla.— The development 
of the prothaliium and embryo of Azolla, hitherto but imperfectly 
known, have been followed out by Prof. Beregren {Lunds 
Unin. Arsskrift) in the case of A. taroliniana , and found closely 
to follow the phenomena in Salvinia, The endospore ‘■plits, on 
germination, along its three edges; and the prothaliium, on 
escaping, has the form of a slightly convex disk, consisting in 
the middle of several layers of cells, at the margin of only one, 
and separated below by a thin hyaline membrane from the large 
protoplasmic spore-cavity. Shortly afterwards an archegonium 
is formed, con-isting of four cells inclosing the oospore, and of 
four neck-cells. When quite mature, the part of the prothaliium 
which projects outside the spore is nearly hemispherical, and 
three obscure wings are produced by three longitudinal furrows. 
After fertilisation the 00-pore is divided by the fir-t oblique 
division-wall into a smaller upper cell facing the neck of the 
archegonium, and a somewhat larger lower cell filled with coarse¬ 
grained protopla-m. By successive walls vertical to one another 
and to the first division-wall, and parallel to its longitudinal 
axis, the embryo is then divided into octant*. In each octant a 
wall next appears parallel to the first division-wall, and the 
entire embryo then consists of sixteen cells arranged in four 
parallel rows. After fertilisation the embryo breaks through 
the prothaliium near the archegonium, and the prothaliium then 
surrounds the foot of the embryo like a cup, carrying the 
withered archegonium on its dorsal side behind the scutellum. 
fo prepare for fertilisation the massulsc of the macrosporangia, 
with their anchor-shaped glochidia, fix themselves in large num¬ 
bers to the epispore of the macrospores which are floating on 
the surface of the water. The central fibrous portion of the 
floating apparatus is perforated by a narrow canal, through 
which the antherozoid* probably reach the archegonium. By 
their subsequent growth the prothaliium, and later also the 
embryo, force themselves into this canal and increase its size. 
By this means the three floating bodies are displaced from their 
original position, and finally stand at a right angle from the macro- 
spore. The indurium which covers the floating apparatus in 
the form of a brown cap is at the same time pushed upwards, 
and finally forced against the embryo. The hood like fibrous 
layer which is closely applied to the floating apparatus is turned 
over, and surrounds the foot of the embryo tike a collar. Shortly 
afterwards the embryo detaches ilself from the macro ipore, the 
margins of the scutellum become broader, and then lie on the 
surface of the water in the form of cups or scales. 

Phyllomic Nectar Glands in Poplars.— In a very in¬ 
teresting memoir on this subject, Mr. Wm. Trelease calls atten¬ 
tion to the fact that these glands have been very generally 
overlooked, and that they have been considered of tittle value 
by tbe systematic botanist. He accounts for this by their being 
occa-ionally suppressed, and of their limitation to the earlier- 
formed leaves- Still most of the American botanists refer to 
thfem, and Michaux figures them in his monograph of the genus. 
In May, 1880, Mr. TYetaue’s attention was drawn to examine 
the leaves of a small aspen by the action of some bees, Tbe 
tree was covered with its newly expanded foliage, and the bees 
were flying from leaf to leaf; they were seen to be collecting 
nectar which was poured out from a doable gland at the base 
of each leaf. These glands were placed on the upper surface 
of the petiole at Its union with the blade. On section and 
microscopical examination they showed the usual structure. They 
were found not to occur on all leaves, but as a rale only on the 
first half dozen or lew which appear on each branch in the early 
spring; and later on In the season, when these have fallen off, 
one may sometimes examine all the leaves without detecting a 
single glsnduHferous one, and this on a species which produced 
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them in abundance earlier in the year. From an examination of 
the American specie* it would feetn that the greater number 
possess two or more distinct or confluent glands situated where 
the blade and petiole join, and in these few species where none 
were discovered, it is quite possible that a closer examination 
in the spring time may snow that they exist. Thus on P. (rcmula, 
the weeping variety, a careful examination in early May failed 
to show a single gland; but a week or two later, after several 
days' rain, the young branches grew very rapidly for a short 
time, unfolding many new leaves, and the first three or four of 
these on each branch bore large and active glands. The nectar 
is greedily gathered by insects, chiefly llymenoptera and Diptera. 
The most numerous were the ants, who, as is usual in such cases, 
would fight rather than give up a good position near a neefar- 
secreting gland. The author regards these glands as protective. 
(The Botanical Gatette, Crawfordsville. November, 1881.) 

Fauna and Flora ok the White Sea.— At a meeting 
of the Natural History Society of St. Petersburg (April 23, 
1881) Dr. Chr. Gobi gave a sketch of Prof. Cienkowski’s report 
on his expedition to the White Sea, which appears in the Pro- 
'tedtngs of the Society, in the Russian tongue, and is illustrated with 
three coloured plates. The bathymetrical distribution of the 
algae seems to show a connection between the marine flora of the 
Solowezk Inlands and that of the Scandinavian and Arctic 
coasts. In the White Sea there is a distinct though fully deve¬ 
loped littoral zone, chiefly marked by the presence of Fucoids, 
with a few Chlorophycefe and Floriden?. As new to the White 
Sea flora may be mentioned Bulbocaulon piliferum, Fringsh., 
and Glonthamnin palmclloidcs, Cnk. The sea was by no means 
rich in microscopical organisms, but still a few new and inter¬ 
esting forms were found, and are described and figured, such as 
JVagncria mertsekkmvskti a new genus and species of Protista, 
somewhat between Ilaeckeliana and Clathrulina ; several new 
Flagellata, Multicilia marina, new genus and species having a 
protoplasmic body of protean form without nucleus or contractile 
vesicle, but having several cilia; Exuviaella marina also new, with 
an ovum-like body, flattened horizontally at the top, with two cilia 
and one or two round marks (Schildcken ); Daphnidium boreate n.g. 
and sp., with a spherical body, prolonged into a curved beak, giving 
origin to one long cillum. In the dead cells of PylaicelJu and 
other Phaospores there was found a colourless form of a Laliy- 
rinthula which had previously been found thriving in the cells of 
a Lemna ; Finally, a new Moner, Gobitlla borealis, which shows 
a great resemblance to Vampyrella, but the green contents seem 
never to extend into the pseudopodia (Botanist kc Zeitung, 
January 13, 1882.) 

The Growth of Palms.—I n a paper (Russian) recently 
read before the Botanical Section of the St. Petersburg 
Natural History Society, Mr. K. Friderich describes in detail 
the anatomical structures to be met with in the serial roots 
of Acanthorhiaa aculeata , these roots presenting a remarkable 
example of roots being metamorphosed into spine--. Supple¬ 
menting this, £. Regel made the following remarks:—Palm 
trees, grown from seed, thicken their stems for a succession 
of years, like bulbs, only at the base. Many palms continue this 
primary growth (i>. the growth they first started with) for fifty 
to sixty years before they form their trunk. During this time 
new roots are always being developed at the base of the stem, in 
whorls, and these always above the old roots. This even takes 
place la old specimens, especially in thoBe planted in the open 
ground which have already formed a trunk, In such cases the 
cortex layer, where the roots break through, is sprung off. In 
ocmeervatorira, under the influence of the damp air, this root- 
formation, on which indeed the further normal growth of the 
pehn depends, takes place without any special assistance. When 
the pain is grown in a sitting-room, one must surround the bate 
of ate trunk with moss, which is to be kept damp, in order to 
favour the development of the roots. When the base of the 
palm-trunk bos almost reached its normal thickness, then begins 
the upwwd development of the trunk which takes place more 
slowly In those specks whose leaves grow close together than in 
those whose leaves sre further apart In specimens of many species 
of Coots and Syu gi u s , whose leaves ate particularly far apart, 
(be stems grow so qukkly when planted in the open groun d that 
they increase by five to six tot in height per annum. The item 
of those paime which develop a terminal i nflo r esce nce hare ended 
their apical growth by doing so, and wither gradually. In addi¬ 
tion to (Me (withering)httneerne e.g. of Aren** sactharifera, 
newmfi orac ew co i are developed from the original axils { Btattaeh - 
sain) tom above downwards, so that one sees at last the already 



leafless trunk still developing inflorescences in the direction 
towards the base of the trunk. Almost all palms with this latter 
kind of growth develop off-hoots in their youth at the base of 
their trunks which shout up again into trunks after the death of 
the primary trunk, if they are not taken off before. As to 
the structure of the palm-trunks out of unconnected wood- 
bundles, the assertion has been made that the palm-stem does 
not grow thicker in the course of time, and that this is the 
explanation of the columnar almost evenly thick trunk. But 
careful measurements that were made for year* have led Regel 
to the conclusion that a thickening of the trunk actually takes 
place, whicli probably amounts to an increase of about a third over 
the original circumference of the trunk. 


ACTION OF CASES AND LIQUIDS ON THE 
VITALITY OF SEEDS 

Aif Y experiments extend over a period of nearly three year*. 
^ They were made principally with the seeds of Medicago 
saliva , these seeds resisting in a remarkable manner the action 
of chemical agents. The observations were very numerous and 
frequent ; but in the present abstract those results alone are given 
in which the action of the gases and liquids lasted longest 
I. Action of Gases.- -The chief difficulty in these experiments 
is an easy method of keeping many samples of seeds in the 
several gases the action of which is to be tested. I devised the 
following simple plan A thick gla-s tubing was heated, in 
the middle and blown into a bulb of sufficient size to contain a 
certain quantity of seeds and a relatively large volume of gas; 
after introducing the seeds into the bulb, the two extremities of 
the tube were heated, and drawn out, so as to form, on each side 
of the bulb, a nearly capillary neck; one end was left free, while 
the other was connected, by means of an india-rubber tube, with 
the generator of the gas that was to fill the bulb. The air was 
completely displaced In the latter by allowing the gas to pass for 
some time through the apparatus; after which, without pre¬ 
viously interrupting the passage of the gas, the bulb was sealed 
by fusing at the blowpipe the two capillary necks. 

I prepared a large number of bullis with seeds and with dif¬ 
ferent gases ; the greater number of bulbs contained air-dry 
seeds, while some contained seeds that had been moistened and 
swollen with water. On opening the bulbs the seeds were sown, 
and their vitality measured by the percentage of those that 
germinated on moist quartz sand. 

experiment* with air-dry tceds of Medicago saliva in dry 
gas" 


Gas. which the feed* 1 

nrained in the g; 

Air (not in bulbs) 

Air (not in bulbs—an- / More than 
other sample) ... \ threeyears 

Nitrogen . 7S9 

Oxygen . 758 

Hydrogen . 1005 

Carbon monoxide ... 803 

Carbon dioxide ... 1035 

Marsh-gas’ . 550 

Nitrogen protoxide ... 214 

„ dioxide ... 770 

Ammonia . 833 

Sulphur dioxide Iff 

Sulphuretted hydrogen. St 


Percentage of iecd* 
that retained the 
germinating po*»»r. 


Chlorine and hydrochloric add gas rapidly disorganfate (he 
reeds, and destroy their vitality. It is remarkable how air-dry 
seeds can resist for to long a time (he action of nitric oxide, 
of inlpharetted hydrogen, and of sulphur dioxide, and how some 
can even rarrire the action of dry ammonia-gas. The percentages 
that represent (he vitality of the seeds that have been under the 
action of the different gases cannot be compared, for die expe¬ 
riments were not nil began at the same time, nor extended over 
the same period, nor was the same sample of seeda used in air 
the experiment*. 

Whenever seeds moistened with water are kept hi the above- 
named gases, their germinating power la very rapidly destroyed. 
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It it tlio a well-ascertained fact that moist heat acts much more 
powerfully on seeds than dry heat. We may safely conclude 
therefore that when the physical and chemical conditions of the 
medium in which a seed is placed arc unfavourable to its ger¬ 
mination, water is the most powerful agent in rapidly destroying 
its vitality. My experiments on the action of liquids on seeds 
confirm this conclusion. 

Moist seeds kept in oxygen and in nitrogen protoxide do not 
germinate. In some few cases I observed the commencement of 
sprouting in seeds kept in oxygen. My observations confirm 
those of Cossn, and are contrary to those of Borscoiv and 
Kischawi, who asserted that nitrogen protoxide can cause 
moistened seeds to germinate. 

II. Action of Liquids .—The air-dry seeds were kept in the 
different liquids in wcll-stoppcrcd bottles. In some liquids 
several kinds of seeds were put. The following are some of 
the results of experiments with the seeds of Lucerne or Mtdtcago 
sathxi 


Number of days ia 

Percentage ufteedi 

Liquidi used. which the re¬ 

that retained the 

mained in the liquid. 

gcrinituiliug pjwer. 

Methyl alcohol. 

841 ... 


19 

Ethyl „ (absolute) 

834 - 


78 

Amyl „ . 

841 


19 

Ethyl ether . 

4«4 


29 

it it 

908 ... 


*’3 

Chloroform . 

484 .. 


29-6 

„ . 

841 


6 

Carbon tetrachloride ... 

924 


0 

350 


57 ‘4 

,, disulphide 

£1 ::: 


63*3 

58-4 

Ethyl iodide . 

35 o 


t> 5’4 

Glycerine . 

792 


52‘5 

1 57 ... 


24-2 


484 


5 * 

Benzol. 

397 


20 


841 


8-6 

Nitrobcnzol . 

397 


17 '4 


841 


6-0 

Aniline. 

C ::: 


20*1 

42 

„ and alcohol (93“) 

709 ... 

... 

37 


In the experiments with methyl alcohol and with glycerine the 
presence of small quantities of water must have contributed not 
a little in augmenting the action of the liquid on the vitality of 
the seeds. 

Experiments were made to see the action of ethyl-alcohol when 
at different decrees of dilution. It was observed that, when the 
solution contained less than 50 per cent, of alcohol, the seeds 
easily got swollen, and were rapidly killed. The following arc 
the results of experiments where Lucerne seeds, from the same 
sample, were kept for 834 days in different mixtures of alcohol 
and water 


_ion, Gay-Lussac’s 

scale, per cent, in volume. 


90 
100 
100 bis 


Percentage of seeds that 
retained the germinating 


8 

8 


Absolute or nearly absolute, alcohol rapidly destroys the ger¬ 
minating power of some kinds of seeds, such as wheat, flax, &c. 

In some cases seeds resist the action even of boiling liquids, 
when the temperature of the boiling point is not too high. Thus, 
of Lucerne seeds that had been for 160 hours^a boiling ether 
(boiling point 36") 31 per cent, were still capable of germinating; 
Seeds of the same plant were kept for 81 hoars In boiling carbon 
disulphide (boiling point 43*): 7$ per cent, of the seeds sprouted 
when sown in moist sand. After five hours boiling in absolute 
Alcohol (boiling point 78*) only 9! per cent, of the Lucerne seeds 
did germinate. 

In all the experiments where seeds,- previously swollen in 
water, were brought in oontact with other liquids, such as abso- 
lute alcohol, ether, oarbon disulphide, the germinative power 
wu quickly destroyed. 

The last series at experiments was made with sohttions of 
sotidi and gases in liquids different from water. Great care bad 


to be taken in washing the seeds, the germinative power of 
which had to he tested on the moist band well with alcohol, and 
then with water ; the presence, even of traces, of the solution in 
which the seeds had been immersed was sufficient, in some 
cases, to entirely prevent germination. The following are expe¬ 
riments made with Lucerne seeds 


N umber qf day* 
in which llic 

Solutions used. seeds retiumed 

in the 
solution. 


Alcoholic solution of Iodine 


;; 

potassium bromide 
rinc chloride 

” 

mercuric chloride. 

Glycerine 

copper sulphate... 

" 

arsenic trioxide ... 

Alcoholic 

P'it a-ssium sulphide 


ammonium „ 

Glycerine 

potassium cyanide 

Alcoholic 

camphor. 

phenol . 

Ether 


382 

757 

757 

376 

750 

757 

375 

758 
322 
223 
223 
757 

376 
757 
757 


Percentage of 
seeds that 
retained the 
gel minating 
li.wer. 


SR 

67I 

*‘3 

70*3 

S’2 

O 
80 
95‘3 
7°'4 
65 
694 


All the ; e solutions easily destroyed the germinating power of 
wheat. 

The following re-ults show the action of saturated alcoholic 
solutions of gases on Lucerne seeds :— 


Solution (alcohol at 97* 
Gay-Lussac). 


Number of days 
in which the 
seeds remained 
in dm 


solution 

Alcoholic solution of sulphuretted! rV _ 
hydrogen ... / S * 7 
„ „ sulphur dioxide 587 

„ „ nitric oxide ... 587 


Percentage of 
seeds that 
retained the 
germinating 
power. 

27 

3 

20 


ITALO ClGUOLl 

Laboratory of Agricultural Chemistry (R. Scuola Superior* 
d’Agricoltura, Portici), near Naples 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oxford.—D r. Acland, Dr. Burdon Sanderson, and Mr. W. 
W. Fisher, having been appointed examiners for the Radcliffe 
Travelling Fellowship, give notice that an examination will be 
held for the purpose of electing a Travelling Fellow on Tuesday, 
February 14. Candidates are to send their names to Mr. Fisher 
before February 8. 

There will be an examination at Christ Church on February 
22 for at least one Junior Studentship in Natural Science; papers 
will be set in Chemistry, Biology, and Physics; but no candi¬ 
date will be allowed to offer himself for examination in more 
than two of these subjects. 

Candidates for the Natural Science Studentships who make 
Physics their principal subject are recommended to offer them¬ 
selves for examination in Mathematics, at least in Algebra, 
Plane Trigonometry, and Pure Geometry, 'as great weight wifi 
be attached in their case to a knowledge of these subjects. 

Candidates for the Natural Science Studentships will also have 
to show that they possess such a knowledge of Classics as will 
enable them to pass licsponslons. 

On February 7 Convocation will be asked to pass a decree 
authorising the Curators of the University Chest to pay to the 
Delegates of the Museum a sum not exceeding 250/., for the 
purpose of providing the Linacre Professor of Physiology with 
additional microscopes, diagrams, and drawings for the we of 
students in the Physiological Laboratory, as well an with addi¬ 
tional cupboards for containing diagrams and drawings. 

Cambridge.— The following elementary lectures on chemistry 
are being given t—Prof. Liveing's and Mr. Main's (St. John's 
College) General Courses i Mr. Pattison ’Muir (Caius), Non* 
Metallic Elements j Mr. Lewis (Downing), Catechetical Lec¬ 
tures ; Mr. Walker (Sidney), Organic Chemistry; Mr. Garnett 
is lecturing on Heat at St. John's; Mr. Glatebrook (Trinity), 
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also on Heat; and Mr, Shaw (Emmanuel), on Conservation of 

The followin g are advanced lectures r—Organic Chemistry, 
Prof. Dewar; Physical Optics, Mr. Trotter (Trinity); Elec¬ 
tricity and Magnetism, Mr, Garnett (St. John’s). 

Practical Chemistry at the University, St. John’s, Cains, and 
Sidney Laboratories. Practical Physics at the Cavendish Labo¬ 
ratory; also advatced demonstrations by Messrs, Shaw and 
Glazebrook. 

In geology Trof. Hughes is lecturing on Stratigraphical 
Geology j Mr. Tawney, on Fossil Echinoderms and Crustaceans, 
and on Petrology. Dr. Roberts (Clare College) is also taking a 
class in Petrology; and Prof. Hughes makes periodical field 
excur-ion*. 

Dr. Vines (Christ's) lectures on the Anatomy of Plants, with 
practical work; Mr. Hicks (Sidney), on Elementary Botany, 
chiefly Morphology ; Mr. Saunders (Downing), on Elementary 
Botany; and Mr. Hiilhouse, on ihe Anatomy and Physiology 
of Plants, at the Museums. 

Prof. Newton takes Vertebrata this term (lectures on Geo¬ 
graphical Distribution once a week). Mr. Balfour gives ele¬ 
mentary and advanced lectures on Morphology, with practical 
work, as usual. Dr. Foster’s elementary course of Physiology 
is continued ; and the advanced lectures are Dr. Ga&kcli’s, on 
Respiration; Mr. Langley's, on the Digestive System ; and Mr. 
Hill's, on the Central Nervous System. 

Prof, Humphry lecture* on the nervous system and the Organs 
of Special Seme, and take* a class for Tripos and 2nd M. 11 . 
work in Anatomy and l’hyriology. Dr. Creighton has a i lass 
for Osteology, and Practical Human Anatomy commenced on 
January 20. 

Prof. Stuart is lecturing on the Theory of Strictures. The 
Demonstrator of Mechanism will form classes in elementary and 
advanced mathematics applicable to engineering. 

The last Senior Wrangler under the old regulations is Mr. R. 
A. Herman, of Trinity College, educated at King Edward’s 
School, Bath; his private tutor was Mr. Rou‘h. The second 
wrangler is Mr. J. S. Yeo, of St. John’s College, educated at 
Blundell’s School, Tiverton; his private tutor was Mr. R. H. 
Webb, of St. John’s. The third wrangler Is Mr. S. S. Loney, 
of Sidney College, educated at Maidstone Grammar School and 
Tonbridge School: private tutor, Mr. Routh. St. John’s has 
four wranglers of the first eight; Trinity has only one w rangier 
besides the Senior. 


SOCIETIES AND ACADEMIES 
London 

Royal Society, December 8, 1881.—“On the Development 
of the Skull in Ltpidosteus osseous" by W. K. Parker, F.K.S. 

. The materials for the present paper were kindly sent to me 
by Prof. A. Agassiz; they were lor the use of Mr. Balfour 
and myself, and consisted of fifty-four small bottles of eggs and 
embryos in various stages. These very valuable materials were 
obtained from black Lake by Mr. b. W. Carman and Prof. 
Agassis, and many of the embryos were described and figured 
by the latter in the Proceedings of the American Academy of 
Arts and Sciences, October 8, 1878. 

We have had additional materials from Prof. Bnrt G. 
Wilder; Mr. Balfour has obtained from Prof. Agassiz several 
adult fishes in spirit; and I am indebted to Prof, Flower for an 
adult In the dry state. 

Mr. Balfoura port of the work bos been done with the assist¬ 
ance of my son, Mr. W. N. Parker, and their joint labour will 
include the anatomy of various organs of the adult fish. 

My observation* on the skull and visceral arches have been 
made on embryos and young, varying from one-third of an inch 
to 4} inches in length; 1 have (artificially) divided these into six 
stages. Cartilage was being formed in tne smallest examined by 
me, but in my second stage, embryos five-twelfths of an inch 
long, this tissue was quite com-istebt, and I succeeded in dis* 
sec ting out all the parts. The large notochord at this stage bends 
downwards under the swelling hind-brain, and turning up a little 
at its free end, and passing Into the lower part of the fissure 
between the mid* and hind-brain, it retches beyord the middle 
of the cranium, and just touches the infundibulum and distinct 
pituitary body. Between the trabeculse, in front, there is a 
small wed^e of younger cartilage, the rudiment of the “Inter- 


As in the Batrachia, the fore part of the pal&to-quadrate 
cartilage is continuous with the trabecule in front; but the 
pedicle is free behind. The free articulo-Meckelian rod is quite 
in front of the eye-balls, and is nearly as long as the hind sua- 
pensorium, or pro|>er quadrate region ; this forward position of 
the hinge of the mandible is not temporary, as in the frog, but 
permanent. The uppermost element of the hyoid arch is an 
anvil-shaped cartilage from the first, and ossifies afterwards, as 
the hyo-mandibular and symplectic bones. As pointed out to 
me by Mr. Balfour, its dorsal end is continuous, as cartilage, 
with the auditory capsule above. The basi-hjal is not yet 
ossified, but distinct inter-, cerato-, and hypo-hyal segments are 
already marked out. Four larger and one small rod of cartilage 
are seen on each tide, articulating with a median band ; these 
are the branchial arches, which chomlrify before they undergo 
segmentation. In this >Tage there are no osseous lamina; as yet 
formed. 

Here, in this stage, in connection with a large pre-nasal suc¬ 
torial disk, we have three important generalised characters, 
namely, the continuity of the distal cud of the mandibular pier 
and of the proximal end of the hyoid pier with the skull, and 
the forward portion of the hinge of the jaw coupled with the 
horizontal direction of the su^pensorium. The hyoid arch has 
its segment* formed much earlier than in the Tclcostei, and the 
" pharyngo-branchials” are nut independent cartilages, as in 
the Skate. 

The third stage—eml ryos two-thirds of an inch long—show a 
consideiablc advance in the development of the skull; the 
cartilage, generally, is more solid and more extensive, and new 
tracts have appeared. The apex of the notochord is now in the 
middle of the basis cranii, for the pro-chordal tracts have grown 
faster tlrnn the para-chordals. The trabeculae swell out where 
they are confluent, and then are narrower in front again. At 
their fore end each band pa-ses insensibly into the corresponding 
palato-qundrate bar outside, whilst inside they are separated by 
a large pyriform wedge of cartilage, the intertrabecula. The 
thick, rounded, free fore end of this median cartilage is the rudi¬ 
ment of the great “ nasal rostrum,” and the rounded fore ends 
of the trabecula: arc the rudiments of their “ con.ua.’’ 

There is only a floor in the occipital region, but the wall-plate 
of the chondrocrauium has begun as a styloid cartilage running 
forward from the fore end of each auditory capsule into the 
superorbital region. The palato-pterygoid bar—continuous in 
front with the trabeculae—is now longer than the proximal part 
of the suipensorium, the ^patulate quadrate region whose dorsal 
end is the free pedicle. The wide proximal part of each 
trabecula is now already forming an oblong facet, the bosi- 
pterygoid, for articulation with the facet of the pedicle. 

In this stage the skull is a curious compromise between that 
of a salmon at the same stage and that of a tadpole just be¬ 
ginning its transformation. The bind-skull is quite like that of 
a young salmon, the fore-skull, with its non-segmented palato- 
qusdrate, and its forwardly placed quadrate condyles ana hori* 
zoutal suspensorium, is very much like what is seen in the 
suctorial skull of the Anurous larva. A splint bone, the para- 
sphenoid, as in the tadpole, has now made its appearance. 

The largest embryos reared by Messrs. Agas>ix and Gorman, 
which are about one inch in length, form my fourth stage; these 
are rapidly acquiring the character of the adult. 

This is the stage in which the chondrocranium of this Hob- 
stean type corresponds most closely with that of the Chondro* 
stean sturgeon, whose adult skull is similar to that of garpike 
just os the latter begins to show its own special characters. This 
important difference is already evident, namely, that whilst in 
Acipmstr the olfactory capsules remain in the antorbital position, 
those of Ltpidosteus are already carried forwards by the growing 
intertrabecula, and are even now in front of the relatively hose 
cornua trabeeulse. Thus these regions are now well grown In 
front of the ethmoidal territory, which, instead of being, as in 
the last stage, in the front margin of the aknll, ia now fairly in 
its middle, and this change haa taken place whilst the embryo 
has only become one-half larger—from two*thirda of on inch to 
an inch in length. It ia the hypertrophy of cartilage in the 
three trabecular tracta that makes tne rostrum of the sturgeon ao 
massive, even whilst only a few inches in length, and this state 
of things exists temporarily in the garpike. 

Above, the aphenotic, epiotic, and opisthotlc projections of 
the auditory capsule are more evident, but era not ossified. 
Some slight bony deposit haa appeared in the pro-otic regions. 
The “ cephalostyh ” is the first tndo-c ranial bone, and the pan. 
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sphenoid the first ar/a-cranial centre; but the exoccipitals are 

^ Theraper^eiai' bones can now be seen as fine films in the 
transverse sections, and the parosteal palatine and pterygoid are 
large leaves of bone applied to the pterygopalatine bar; the 
mesopterygoid Is only naif as large as them, but is relatively 
much larger than in the adult. 

While doubling its length, the young Ltfidosteus gains a 
cranium much more like that of the adult; this is my fifth 
stage. The general form is now intensely modified by the 
foregrowth of the rostrum, which is two-thirds the length 
of the entire skull. The cornua trabecula now reach only two- 
fifths of the distance to the end of the beak, and the pterygo¬ 
palatine arcade reaches but little further forwards. The bony 
matter of the “ cephalortyle" is now aggregated towards the 
hinder half of the notochord ; it is now the basi-occi nital bone. 
The exoccipitals and pro-otics are growing larger, and there are 
both sphenotics and alisphenoid*. Also, below, the quadrate, 
metapterygoid, and articular centres have appeared ; and behind 
the iaw there are the byomandibular, symplectie, epihyal, cerato- 
hyal, and hypo hyal centres ; and the epi-, cerato*, and hypo- 
branchials have acquired a bony sheath. 

In a young Lepidostem 4) inches long (nearly), the approach 
to the adult state of the skull has been very great; the super- 
cial bones can all be determined. The most remarkable of these 
are the small distal nasals and premaxillaries: the long frw*- 
illary chain, ending in an os mystaceum and jugal; the extremely 
long and slender “ethmo-nflials " and vomers; the small pre- 
opercular; and the huge nngulated inter-opercular, which carries 
(lie large opercular and the sub-opercular. The five mandibular 
splints are all present (as in most Saurapsida), the branchlostegals 
are only three in number, as in the Carp tribe. 

The intertrabecula, which was at first merely a small tract of 
cells binding the trabeculse together in front, is now three-fourths 
the length of the entire skull; to it is due the length of the 
beak. The cornua trabecula; are now merely short lanceolate 
leafy growths on the sides of the rostrum at its hind part. In 
the last stage there was a fine bridge of cells running across 
behind the pituitary body; it is now a small cartilaginous post- 
clinoid bar. The oplsthotic and epiotic form now a scarcely 
divided tract of bone, all the other centres are developing, and 
a pair of additional bones have appeared in the funnel shaped 
fore-end of the chondrocranium; these are the “ lateral 
■ethmolds.” The bony matter of the basUocclpital has now re¬ 
tired to the hinder third of the notochord, which is much 
shrunken. 

There are now two centres (as in Amia calva) in the articular 
region of the mandible; the quadrate and metapterygoid centres 
are much larger; the hyo-mandibular and symplectie are toge¬ 
ther only half the size of the mandibular suspensorium; the 
baai-hyal is very large, is composed of two parallel pieces, and 
is very Myxtnoid. 

No clear understanding of the morphology of this type of 
skull can be had unless it be seen in the light derived from that 
of the Elasmobnncbs, the Sturgeon, and the Anurous larva on 
one hand, and that of Amia calva and the^Teleostei on the 
other. 

Royal Society, January la,—“ On a New'Electrical Storage 
B attery (Suppl eme ntary Note).” By Henry Sutton. Comma- 

The new cell consists of a flat copper ease, same shape as a 
drove's cell; It has a lid of paraffined wood, from which hangs 
a plate of lead amalgamated with mercury, the 
lower part of lead plate being held in a groove in 
u slip of paraffined wood resting on bottom of 
copper case; through the lid a hole is bored for ^B§i§j|Ky 
introduction of solution, which consists of a sola* l*-jj 

tion of cupric sulphate, to which is added one- 
twelfth of hydric sulphate; the presence of this 
free sulphuric add improves the cell at once. p 

The sectional sketch shows the arrangement, ^BjkK -Mi; 

a *. The outer flat copper case."! 

. c. Plate of a m al g a m ated lead held in grooves 
« cap d and slip s. 

v shows the hole la cap through which the 
aolstioii is introduced, and by the introduction of |H 
* glass tube throogh this bole the state of the 

Is seen by observing the colour; the interior surface of 
case forms the negative electrode, and the amalgamated lead 


Linnean Society, January 19. — Sir John Lubbock, 
Bart., F.R.6., President in the chair. Mr. R. KippLt’s death 
was officially notified, and a valuable donation of books from 
the late treasurer (Mr. Currey) announced. There were exhibited, 
for Mr. Thomas Bruges Flower, three rare British plants, viz.; 
Potentilla rupestris, L., from Montgomeryshire, Polygonum 
maritimum, L., and Senecio squalid**, L., from North Devon; 
and, for Mr. W. Bancroft Espeut, an albino specimen of Bat., 

( Molossus obsevrus, Geoff) from Jamaica; albinism in the 
cheiroptera being said to be extremely rare. Dr. T. Spencer 
Cobbold called attention to living examples of Leptodera under 
the microscope. Mr. G. Maw read a 'communication on the 
Life Hifctory of a Crocus and classification and distribution of 
the genus. He says the corm tunic is the only permanent record 
of perennial existence, and even this in the living state lasts but 
a year. Minute papillae stud the surface of the corm, these in¬ 
crease as bud-growth and ultimately secure the life cycle; the new 
corm is implanted on and finally absorbs the parent. T he tunics 
are homologous with leaves, and their fibrous net-like structure 
has so many ornamental patterns that by a fragment a species 
can be determined. Certain Croci are constant in colour, others 
are exceedingly variable, and still others change in tint as fouud 
from east to west: C. canctllatus being purple in Asia Minor, 
lilac in Greece, and v hite in the Ionian Islands. The stigmata 
are so variable that Mr. Maw thinks that Mr. Baker’s threefold 
classification, based thereon, fails. Grouping of the genu; is 
necessarily to be founded on a combination of characters, for 
the overlapping and interlacing of single ones militate against 
the natural sequence of species. A modification of Dean 
Herbert’s classification is, by the author, preferred to those ol 
Haworth and Baker. The crocuses are geographically confined 
to the Old World and Northern Hemisphere, their chief area 
of distribution being around the Mediterranean and Black Sea, 
Mr. Maw divides their region of occupation into nine sub¬ 
districts. C. biflorus has the widest range of longitude, and 
extends from Italy into Georgia, and C. sativus follows, ranging 
from Italy to Kurdistan. Certain Mediterranean islands, on the 
other hand, present curious examples of quite a local distribu¬ 
tion. The author expresses doubts of the existence of wild 
hybrids; and he points out the great tendency to mnrphosis of 
nearly every part of the plant.—Mr. W. Percy Sladen read a 
paper “On the Asteroidea of the ‘Challenger’ Expedition.” 
The family rterasteridse, he remarks, has been heretofore but 
feebly represented in living forms; 8 species only being on 
record as belonging to the genera Pteraster and Retaster, and 
a 9th solitary representative to Hynunast,r. From the 
Challenger collection 34 species of Pteraster da: have been 
obtained, 2 only known previously. Of the 32 new species, 
3 belong to Pteras/er, 4 to /Master, and 20 to Hymenaster —a 
jjenus now found to be world-wide in deep waters. The remain¬ 
ing s species are the representatives or 3 new genera, viz.: 
Marsipaster 2, Benthasttr 2, and Cahptraster 1 species.—The 
Rev. G. Henslow read a note “On the Occurrence of a 
Staminiferons Corolla in the Foxglove and in the Potato"; 
staminody in these plants seldom having been recorded and 
figured. 

Chemical Society, January 19.—Prof. Roscoe, president, in 
the chair.—The following papers were read;—On the chemistry 
of Bast fibres by C. F. Cross and E. J. Bevan (we give a 
report of this elsewhere).—Dr. Carne)ley then read a paper 
on the action of heat on mercuric chloride. About twelve 
months ago the author exhibited to the Society some experiments 
on the action of heat on ice and mercuric chloride under low 

S and subsequently read a paper on the subject before 
Society. Two propositions were advanced—(1) that 
superincumbent pressure is maintained below a certain 
point called “the critical pressure,” it is impossible to melt ice, 
mercuric chloride, and probably other substances, no matter how 
great the heat applied; (2) that under these circumstances ice 
and mercuric chloride attain temperatures considerably above 
their natural melting-points without melting. Subsequent ob* 
servers have confirmed the first proposition, but have been unable 
to verify the second, The author has therefore repeated his 
previous experiments with mercuric chloride, and in addition has 
made determinations of the temperature of mercuric chlorides 
heated jn a vacuum, by dropping the heated solid into a calori¬ 
meter containing turpentine, benzine, and petroleum. Some 
unexpected results were obtained. When the salt is pressed as 
a compact powder round the bulb of the thermometer, and 
heated in a mao, the thermometer rises ai* to 50* above 
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the melting-point of the mercuric chloride, though still cur* 
rounded by the .-olid salt. When the salt is in the form of a 
solidified cylinder, the temperature rise* 15* above the melting- 
point. When a turpentine calorimeter is used, the temperature 
of the mercuric chloride came out ioo° above the ordinary 
melting-point; but with petroleum or benzine, temperature* 
above the ordinary melting-point could not be obtained. The 
author therefore withdraw* his previous statement, and concludes 
that although mercuric chloride does not fuse when heated under 
diminished pres-ure, yet its temperature never rises appreciably 
above its ordinary melting-point. The higli temperatures indi¬ 
cated by the thermometer being due to the diffusion of the super¬ 
heated vapours of the mercuric chloride through the pores of the 
■olid salt. The author also concludes that turpentine cannot be 
used in a calorimeter for tlie determination of the specific heat 
of bodies soluble in water, since some substances such as mer¬ 
curic chloride, zinc chloride, &c., when heated, caure an evolu¬ 
tion of heat, due probably fotbe polymerisation of the turpentine. 
Hence many of Regnault's specific heat determinations, in 
which turpentine was employed, are probably too high; they are, 
it may lie remarked, in almost all cases, higher than Kopp’s 
numbers, that observer having toed coal-tar naphtha. The 
»pacific beat of mercuric chloride is 0 06425, and of zinc chloride 
0*14301, neither value licing altered by a ri-e of tem|>erotare.— 
Contributions to the history cf cerium compounds, including the 
analysis of Rhabdoi htuie, a new British mineral containing 
Cerium, Lanthanum, Pidymium, Yttrium, by W. N. Hartley.— 
On the reaction of chromic anhydride with sulphuric acid, by 
C. F. Cross and A. liiggin.—On dibeuzoybanilin arid its 
bomcrldes, by A. lliggin. 

Entomological Society, January 18.—Annual Meeting.— 
An address was delivered by the president, H. T. Stain ton, 
F.R.S., and the following gentlemen were elected to serve on 
the Council for 18S2President, H. T. Stninton, F.R.S, 
Treasurer, li. Saunders, F.L.S. Librarian, K. Grut, F.L.S, 
Secretaries: E. A. Fitch, F.L.S., and W. F. Kirby. Other 
Members of Council; W. Cole, F. Du Cane Godman, F.L.S., 
F. P. Pascoe, F.L.S., O. Salvin, F.R.S., W. A. Forbes, B.A., 
F.L.S., F.G.S., Rev. H. S. Gorham, Lord Walsingham, M.A., 
F.Z.S., and C. O. Waterhouse. 

Paris 


Academy of Sciences, January 23.—M. J’amin in the chair. 
—The following papers were read On the explosive wave, hy 
M. Berthelot. It is not a sound-wave travelling with a velocity 
depending on the physical constitution of the medium, but a 
change of chemical constitution projagated. M. Herthclat re¬ 
capitulates its properties. As to dependence of the velocity on 
tile diameter, this becomes less and less as the increase of the 
diameter allows more freedom of motion to the molecules and 
• diminishes friction. The total energy of the gas, at the moment 
of explosion, depends on its initial temperature and the heat 
liberated during combination. These two data determine the 
absolute temperature of the system, which, moreover, is propor¬ 
tional to the kinetic energy (J«v-) of translation of the molecules. 
It follows that the velocity of translation is proportional to the 
square root of the ratio between the absolute temperature and 
the den-ity of the gas referred to air. The result of experiments 
agrees clo-ely with this.— -Rimmi of meteorological observations 
made daring 1881 at four points of llaat-Khin and the Vosges, 
by M. Him. The stations are—'Thann (alt. 350 m.), Munster 
(Alt. 388 m.), Col de la Schhicht (alt. 1154 m.), and Colmar (alt 
I9< m.). lnttr • Ac, the maximum difference between a black¬ 
ball) thermometer and an ordinary one at the same height in 
■hade at Colmar was 37*6 (in January). The most violent winds 
at Colmar never exceeded 18 to 30 metres per second. The 
rainfall at Schlucfct was 1310-8 mm, at Munster 66 4 mm., 
at Colmar 521 runs,—Spectroscopic observations with mono¬ 
chromatic light, by M. Zenger. Seeking combinations which 
should give strong disparate)) with perfect transparency and 
total reflection of red or violet, be finds that benzine and 
benzylene, combined with quartz, eliminate the extreme red of 
an angle of about 7$*, while pare anetbol, at the same angle, 
eliminates the extrema violet A parallelepiped thus formed 
is the best means of observing the solar protuberances or spots, 
or the reversed oolours of the c hr omos ph ere. He commends it 
fb the Transit of Venus Cemmfcstan. Irradiation » abolished 


—Remarks on a note of MM. Mignon and Kouart, on processes 
of coppering, by M. Weil, lie denies that he uses organic acid 
merely as an accessory,—On the spherical representation of 
surfaces, hy M. Darhoux.—On some transcendent equations, by 
M I agnerre.—On Fuchsian functions, by M. Pnincartf.—On a 
means of extending the theory of imagmarieB, without making 
use of imaginary, by M. Sahel.—New manner of employing 
the principle of least action, in questions of dynamics, by M. 
Brat-sinne.—Dt termination, by means of the microphone, of the 
nodes and ventral segments in vibrating columns of air, by M. 
Serro-Carpi. A small graphite microphone is applied to an 
elastic membrane on a ring, and this is brought into the sound¬ 
ing-pipe. The presence of a node is indicated by a roll (rouJe- 
nieitt) in the telephone, like that which the instrument gives 
with induced currents. In the ventral segments the sounds are 
more apart and rare. One decs not hear the musical sound of 
the pi|>e.—On S|HTmatogenesis in Annelids and Vertebrates, by 
M, Sabatier. In Annelids he has observed two generations of sper- 
maioblssts formed on the inner surface of the spermatic pouene*. 
The second, springing from the first, are transformed into sper- 
matozuids (the nuclei forming the heads). M. Sabatier considers 
flint spermatogenesis in Vertebrates may be similarly explained. 
—On the r(He of the amnios in the production of anomalies, by 
M. Darc-ti. In an anomalous foetus of sheep he finds confirma¬ 
tion of his view that deviations, and especially congenital cluh- 
foot in man, arc the consequence of compression ol the body of 
the embryo by the amnio* arrested in its development.—On the 
vegetation of aquatic plants in air, by M. Mcr. He concludes, 
that if certain aquatic plants cannot form branches in free air, it 
is rimply became their tissues are unable to resist active transpi¬ 
ration, and not, ns in the case of aerial plants immened, because 
they are incapable of development and nutrition in air. They 
j can live in air, provided this is moi-t, and can produce starch in 
it sometimes more easily than in water. But there are very few 
in which the same leaf will act in both media.—On the con¬ 
centric bands of felspars, by M. Liivy.—On the barometric 
height of Janunry 17, 1882, by M. Renou. This on the pare de 
Saint Maur (alt. 49-30m.) at ion.ui. was 782-13 mm. ; reduced 
to sea-level, 786 92 mm. During nearly a century, there has 
only been one height slightly exceeding this, at Paris Observa¬ 
tory. On February 6, 1821, at 9 n.m., the height was 780 90 
mm., at sea-level, 787-52mm. It would appear that at Pari* 
during two centuries, with exception of the figures in 1821 and 
1882, the barometer has never exceeded 778*5 mm. M. Renan 
gave an explanation of the recent high pressure. M. Faye attri¬ 
buted to the pressure a remarkable depression of the sea-level 
ob'cmd at Antibes (in the south of France), about which M. 
Nitndin had written him. It lasted a fortnight. 
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PROFESSOR HUXLEY'S ESSAYS 
Science and Culture } and other Essays. By Thomas Henry 
Huxley, LL.D., F.R.S. (London : Macmillan and Co., 
1881.) 

HIS collection of Prof. Huxley's more recent lectures 
and essays appears as a companion volume to the 
previous well-known collections of the same kind. The 
first thing, therefore, that naturally occurs to us is to 
compare this scries with its predecessors, for when an 
author has been so long and so prominently before the 
public as Prof. Huxley, and when the authorship has been 
of a kind so varied and original, we cannot but entertain 
fears, even for the strongest man, that signs of exhaustion 
may become apparent in the works of his middle life. 
But if any one should entertain such charitable appre¬ 
hensions on behalf of Prof. Huxley they may immediately 
be quieted by the book before us ; the eye is as clear for 
seeing and the arm as strong for hitting as they have 
always been, and on every page we meet with new 
instances of that same versatility of learning, force of 
thought, and brilliancy of style which, while producing so 
wide an influence on the science and philosophy of our 
time, have justly placed this distinguished leader of both 
in a class suigeneris as an expositor. 

The first essay, as the title of the collection signifies, 
is that on Science and Culture. 

“ From the time that the first suggestion to introduce 
physical science into ordinary education waa timidly whin- 
red, until now, the advocates of scientific education 
ve met with opposition of two kinds. On the one hand 
they have been pooh-poohed by the men of business who 
pride themselves on being the representatives of practica¬ 
bility, while on the other hand they have been excom¬ 
municated by the classical scholars, in their capacity of 
Levites in charge of the ark of culture and monopolists of 
liberal education.” 

The first of these two classes of opponents is easily 
disposed of, notwithstanding that “your typical practical 
man has an unexpected resemblance to one of Milton's 
angels; his spiritual wounds, such as are inflicted by 
logical weapons, may be as deep as a well and as wide as 
a church door, but beyond shedding a few drops of ichor, 
celestial or otherwise, he is no whit the worse,” But the 
other class of opponents is more formidable, and as the 
essay is “an Address delivered at the opening of Sir 
Josiah Mason’s Science College at Birmingham, 1 ' Prof. • 
Huxley observes— 

“ It is not impossible that we shall hear the express 
exclusion of 1 literary instruction and education ’ from a 
College which, nevertheless, professes to give a high and 
efficient education, sharply criticised. Certainly the time 
was that the Levites of culture would have sounded their 
trumpets against its walls as against an k educational 

The address therefore proceeds to justify the action of 
the founder in having imposed this exclusion. 

“ For/’ says fProf. Huxley, “ I hold very strongly by 
two convictions. The first is, that neither the discipline 
nor the subject-matter of classical education is of such 
direct value to the student of physical science as to justify 
the expenditure of valuable thne on either; and the 
Vol. xxv.—No. 641 


second is, that for the purpose of attaining real culture, 
an exclusively scientific education is at least as effectual 
as an exclusively literary education." 

The remainder of the essay proceeds to make good 
these two propositions, and in the course of doing so 
gives an interesting historical sketch of the circumstances 
which have hitherto led to an undue depreciation of the 
study of science as an instrument of mental culture. In 
the Middle Ages, and so long as theological dicta held 
exclusive sway, men “ were told how the world began 
and how it would end ; they learned that all material 
existence was but a base and insignificant blot upon the 
fair face of the spiritual world, and that nature was, to all 
intents and purposes, the playground of the devil." Al¬ 
though this statement of the case is, as it is no doubt 
intended to be, hyperbolical rather than historical, there 
can be no question that it “ was far from the thoughts of 
men trained’’ in the system of mediaeval theology to 
suppose “ that the study of nature—further than was 
requisite for the satisfaction of everyday wants—should 
have any bearing on human life.’' But — 

“ The distinctive character of our own times lies in the 
vast and constantly increasing part which is played by 
natural knowledge. Not only is our daily life shaped by 
it, not only docs the prosperity of millions of men depend 
upon it, but our whole theory of life has long been in¬ 
fluenced, consciously or unconsciously, by the general 
conceptions of the universe which have been forced upon 
us by physical science.” 

Therefore it is obvious that we must now hold a different 
estimate of the importance of physical science in relation 
to culture, if with Mr. Matthew Arnold we mean by 
culture “the knowledge of the best that has been thought 
and said in the world." 

“The period of the Renascence is commonly called 
that of the ‘ Revival of Letters,’ as if the influence 
then brought to bear upon the mind of Western 
Europe had been wholly exhausted in the field of 
literature. I think it is very commonly forgotten that 
the revival of science, affected by the same agency, 
although less conspicuous, was not less momentous. 
.... We falsely pretend to be inheritors of their 
culture [*./. that of the Greeks], unless we are penetrated, 
as the best minds among them were, with an unhesitating 
faith that the free employment of reason, in accordance 
with scientific method, is the sole method of reaching 
truth." 

The address continues:— * 

“But I should be very sorry that anything I said 
should be taken to imply a desire on my part to depre¬ 
ciate the value of classical educatiog, as it might be and 
as it sometimes is. The native capacities ot mankind 
vary no less than their opportunities, and while culture is 
one, the road by which one man may best reach it is 
widely different from that which is moat advantageous to 
another. * . . But for those who mean to make science 
theif’seriqus occupation, or who intend to follow the pro¬ 
fession of medicine, or who have to enter early upon the 
business of life, for all these, classical education is in my 
onjiiion a^mistake; and it is for this reason that I am 
glad to see ‘mere literary education and instruction* 
shut oot from the curriculum of Sir Josiah Mason's Cot* 
lege, seeing that its inclusion would probably lead to the 
introduction of Abe ordinary smattering of Latin and 
Greek." . . 

The second essay, which is “ the'Inaugural Address 
of the Lord Rector of the University of Aberdeen," is 

Q 
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entitled “Universities, Actual and Ideal." Here the 
leading theme is that an “ideal university” should be 
open to men of all classes, and be able efficiently to 
teach all branches of knowledge. “ I should like to see 
Professors of the Fine Arts in every University; and in¬ 
struction in some part of their work make a part of the 
Arts curriculum.” “If there are Doctors of Music, why 
should there be no Masters of Painting, of Sculpture, of 
Architecture ?” This is one kind of knowledge; another 
is “knowledge relating to the scope and limits of the 
mental faculties of man; a form of knowledge which, in 
its positive aspect, answers pretty much to Logic, and 
part of Psychology, while, on its negative and critical 
side it corresponds with Metaphysics." Yet another 
class “ comprehends all that knowledge which relates to 
man's welfare, so far as it is determined by bis own acts, 
or what we call his conduct. It answers to Moral and 
Religious Philosophy.” Lastly, there is “ knowledge of 
the phenomena of the universe," or science, mathe¬ 
matical, physical, biological, and social. Concerning the 
relative importance of these departments of knowledge, 
substantially the same opinion is expressed as in the 
previous address : “ I am ashamed to repeat here what 
I have said elsewhere, in season and out of season, 
respecting the value of science as knowledge and discip¬ 
line," See. Concerning the teaching of science, it is 
shown that the “ideal University” “ought not to be 
satisfied with mere book-knowledge. ... If I may para¬ 
phrase Hobbes’ well-known aphorism, I would say that 
‘ books are the money of literature, but only the counters 
of science.’" The address next goes on to the question 
of Medical Education, advocating the abolition of botany^ 
Zoology, and Comparative Anatomy from the curriculum. 
Speaking of the study of Physiology, the Lord Rector 
says— 

“Moreover, I would urge that a thorough study of Human 
Physiology is in itself an education broader and more 
comprehensive than much that passes under that name. 
There is no side of the intellect which it does not call 
into play, no region of human knowledge into which 
either its roots or its branches do not extend ; like the 
Atlantic between the Old and the New Worlds, its waves 
mark the shores of the two worlds of matter and of mind; 
its tributary streams flow from both ; through its waters, 
as yet unfurrowed by the keel of any Columbus, lies the 
road, if any such there be, from the one to the other; far 
away from that North-West Passage of mere speculation, 
in which so many brave souls have been hopelessly 
frozen up.” 

In an ideal University it should be recognised that 
Science has the same right as Theology, Law, or Medi¬ 
cine to a 

“ Faculty of its own in which men shall be trained to 
be professional men of science . . . The establishment of 
such a Faculty would have the additional advantage of 
providing, in some measure, for one of the greatest wants 
of our time and country*, I mean proper support and 
endowment of original research. ... If a student of my 
own subject shows power and originality, I dare not 
advise him to adopt a scientific career . . . and I believe 
the case is as bad, or perhaps worse, with other branches 
of science. In this respect Britain, whose immense 
wealth and prosperity hangs on the thread of applied 
science, is far behind France, and infinitely behind 
Germany.” 

Qn the subject of Examinations Prof. Huxley says 


“ Examination, like fire, is a gqod servant, but a bad 
master; and there seems to me to be some danger of its 
becoming our master. I by no means stand alone in this 
opinion. Experienced friends of mine do not hesitate to 
say that students whose career they watch, appear to 
them to become deteriorated by the constant effort to 
pass this or that examination, just as we hear of men’s 
brains becoming affected by the daily necessity of catch¬ 
ing a train. They work to pass, not to know; and 
outraged science takes her revenge. They do pass, and 
they don’t know. . . . Under the best of circumstances, 

I believe that examination will remain but an imperfect 
test of knowledge, and a still more imperfect test of 
capacity, while it tells next to nothing about a man’s 
power as an investigator.” 

While dealing with the desirability of undergraduates 
having had sufficient instruction at school to profit by the 
higher education which ought to be provided by a uni¬ 
versity, Prof. Huxley says :— 

“A high authority, himself head of an English college, 
has solemnly affirmed that: ‘Elementary teaching of 
youths under twenty is now the only function performed 
by the University’; and that colleges are ‘boarding 
schools in which the elements of the learned languages 
are taught to youth.’ This is not the first time I have 
quoted these remarkable assertions. I should like to 
engrave them in public view, for they have not been 
refuted." 

Here we are less surprised at the certainly “remarkable 
assertions ” of tbe Rector of Lincoln, than by their un¬ 
qualified endorsement of the Rector of Aberdeen; for if 
“they have not been refuted” we should suppose that 
the only reason must be because they are too obviously 
extravagant to demand refutation. That our English uni¬ 
versities have thrown upon them a great deal more work in 
the way of comparatively elementary education than is 
either desirable or creditable, and that in consequence a 
vast amount of money and of teaching power is mis¬ 
appropriate^ applied, no one can dispute; but to “solemnly 
affirm ” that the only function of these universities is that 
of boarding schools, is unwisely to overstate the evil. 

The third essay is on “ Technical Education." De¬ 
livered before the “ Working Men’s Club and Institute,” 
it appropriately inculcates— 

“ The truth that while under-instruction is a bad thing, 
over-instruction may possibly be a worse. Success in any 
kind of practical life is not dependent solely, or even 
chiefly, upon knowledge. Even in the learned profes¬ 
sions, knowledge, alone, is of less consequence than people 
are apt to imagine. And, if much expenditure of bodily 
energy is involved in the day’s work, mere knowledge is 
of still less importance when weighed against the probable 
cost of its acquirement.” 

Tbe ideal of “ Technical education for handicraftsmen ” 
held out by Prof. Huxley is that of avoiding excess either 
of general or of technical instruction for “ the great mass 
of mankind who have neither the liking nor the aptitude 
for either literary, or scientific, or artistic pursuits,” while 
making provision “to catch exceptional people—the 
small percentage of the population which is born with 
that most excellent quality, a desire for excellence, or with 
special aptitudes of one sort or other. ... I weigh my 
words when I say that if the nation could purchase a 
potential Watt, or Davy, or Faraday, at the cost of a 
hundred thousand pounds down, he would be dirt-cheap 
at the money.” 

Substantially the same views are expressed in the next 
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essay, which is on 1 Elementary Instruction in Phys 0 
logy Thus— 

“The saying that a little knowledge is a dangerous 
thing is, to my mind, a very dangerous adage If know 
ledge is real and genuine I do not believe that it is other 
than a very valuable possession, however infinitesimal its 
quantity may be Indeed, if a little knowledge is dan 
gerous, where is the man who has so much as to be out of 
danger ? 

If the life long labours of the greatest physiologist of 
his age—William Harvey—had revealed to him a tenth 
part of the knowledge which m ly now be made sound 
and real to our boys and girls ‘ he would have loomed 
upon the seventeenth century as a sort of intellectual 
portent 

The address on ‘Joseph Pi icstley is an exceedingly 
interesting biographical and historical sketch and is fol 
lowed by the essay on ‘ The Method of 7 adig which, 
from having been so recently published in the i\tnd euth 
Century, will be fresh m the memory of mo«t readers 

The lecture on ‘ The Border Territory between the 
Animal and the Vegetable Kingdoms was delivered at 
the Royal Institution in January, 1876, and is a masterly 
piece of biological exposition winch ten ]•> to the con 
elusion that the difference between animal and plant is 
one of degree rathei than of kind and that the prcblem 
whether, in a given cast an organ sm is an animal 01 a 
plant, may be essentially insoluble 

The essay ' On certnn Errois respecting the Structure 
of the Heart attributed to Aristotle, havin a been origin 
ally published in Naiure (vol xxi p 1) need not detain 
us now we shall therefore pass on to the next in the 
series, and the one which has excited more interest and 
discussion than any of the others This is the Evening 
Lecture before the British Association in 1874 On the 
Hypothesis that Animals are Conscious Automata and 
both as regards the interest of its subject matter and the 
logical precision with which the argument is stated, we 
think that it deserves to be considered the most important 
essay m the series 

It is now universally known what the argument is, and 
how with irrefragable sequence it leads us to the conclu 
sion that—• 

“Consciousness would appear to be related to the 
mechanism of the body simply as a collateral product of 
its working, and to be as completely without any power 
of modifying that working as the steam whistle which 
accompanies the work of a locomotive engine is without 
influence upon its machinery ’ 

There can be no doubt that the logic by which this 
conclusion is reached is everywhere intact but there is 
one important criticism to which the “hypothesis’ in 
question is open, and which, as it has not we believe been 
hitherto clearly advanced, we may briefly state 

The hypothesis rests on the fact that there is a constant 
parallelism between cerebral processes and* mental pro 
cesses, and as this fact cannot be attributed to accident 
and \s not attributed by the hypothesis of automatism to 
any pre established harmony, there remains only the 
supposition that the true processes are in some way inti¬ 
mately associated Some intimate association between 
neurosis and psychosis being thus accepted as a fact by 
the hypothesis of automatism, the whole question which 
this hypothesis raises may be briefly put thus —If the 


stream of mental activity were withdrawn coild the 
stream of cerebral activity with which it is now asso 
ciated continue in exactly the same way, or could it not 9 
In other words, is the constant rclition which now sub 
si ts between the two proces cs necessary or unnecessary 
to the occurrence of the latter ? The hypothesis of auto 
matism virtually answers that the relation is unnecessary, 
and this on the ground of its being inconceivable that it 
should be necessary But now let us ask, Is it any more 
conceivable that this relation should be unnecessary ? 
Certainly not because the inconceivability resides in the 
fact of there being s me relation, and is not affected 
whether we choose to regard the ch trader of this relation 
as necessary or unnecessary We may try in thought to 
refine this relation, and to re refine it again and aga n 
until we conceive of mental processes as mere indices of 
corresponding neural pro esses but so long as we 
accept the belief that there is any on point 0/ tonti t 
between these two sets of proccs es, so 1 ng are we in 
the presence cf just the sime difficulty as when we 
started Having driven the soul into some mn utc 
pineal ghnd of unnecessary relation, we find aftei all 
that we base gained nothng on the side of ccncciva 
bility we find 1 is no more easy to understand the soul 
as 1 jeated in this little glan 1 of unnecessary relation 
than to understand it as distributed over the whole brain 
woik of intim ite and necessary rel ition The hypothesis 
of automatism would thus appear to contain the elements 
of its own destruction Tor while xccepting a fact which 
renders either the affiimation jr the negation of the 
hypothesis alike inconceivable vu the fact of there 
being a connection between neurosis and psychosis—it 
nevertheless proceeds to choose one of these alternatives 
m preference to the other and this on the sole ground 
of inconceivability 

Of course in advancing this criticism we arc not our 
selves arguing for any theory We arc merely observing 
that as in the theoiy of automatism there is tv hypothec, 
some connection between neurosis and psychosis which is 
of a nature not merely unknown but inconceivable, the 
theory can have no right to affirm, or even to infer, that 
this connection is unnecessary, and common sense will, 
therefore, have as much reason as ever to disbelieve that 
if consciousness had never appeared upon the scene of 
life, railway trains would now have been running filled 
with mindless passengers, and telephones would have 
been invented by brams that could not think, to speak to 
ears that could not hear Thus until it is shown who 
or what it is that blows the whistle of consciousness 
v n the simile of the steam engine, we must conclude that 
the hypothesis of conscious automatism is nothing more 
than an emphatic re statement of the truth, that the rela 
tion between body and mind is a relation which has so 
far proved inconceivable 1 

Essay X Is on “Sensation and the Unity of Structure 
of Sensiferous Organs " It presents a risumi of some of 
the older theories of sensation, and a clear statement of 
the modern generalisation that “whatever be the apparent 
diversities among the sensiferous apparatus, they share 
certain common characters, * &c 

* It u do iuvw to uy that tho imm blow* tbl* wh «tl* for even if a 
carnal relation b anumed it u no mow eonenvMt that tin* should extend 
from nratOM to paydwau than that it *bould extend from piyduri* to 
nourow. 
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u Evolution in Biology ” is an entertaining history of 
the contest between the theories of Epigenesis and Meta¬ 
morphosis, passing on to a brief account of tho facts 
relating to the “ Evolution of the Individual” as brought 
to light by modem embryology, and of the “ Evolution of 
the Sum of Living Beings,” as previously taught by the 
older theorists, and as now taught by a conjunction of 
the sciences. 

On the two addresses that remain it is needless to 
comment, as one of them—viz. that which was delivered 
before the International Medical Congress in August last 
—must be well within the recollection of our readers, and 
the other “On the Coming of Age of the ‘Origin of 
Species,’" has already been printed m these columns 
•(1II80). We may, however, fitly conclude our necessarily 
inadequate review of so much admirable writing by again 
printing the beautiful peroratibn of this address. 

44 1 venture to repeat what I have said before, that, so 
far as the animal world is concerned, evolution is no 
longer a speculation, but a statement of historical fact. 
It takes its place alongside of those accepted truths 
which must be reckoned with by philosophers of all 
Schools. Thus when, on the first day of October next, the 
‘Origin of Species' comes of age, the promise of its 
youth will be amply fulfilled; and we shall be prepared 
to congratulate the venerated author of the book, not 
only that the greatness of his achievement and its 
enduring influence upon the progress of knowledge have 
won him a place beside our Harvey; but, still more, that, 
like Harvey, he has lived long enough to outlast detrac¬ 
tion and opposition, and to see the stone that the builders 
rejected become the head-stone of the corner.” 

George J. Romanes 


OUR BOOK SHELF 

Proceedings of the London Mathematical Society, vol. xii. 

(November 11, 18S0- November 10, 2881). 

THE papers in this volume, as usual, are mostly purely 
analytical in their character. Prof. Cayley’s contribu¬ 
tions are very short: the binomial equation xP - 1 *= o; 
quinquisection j on the flexure and equilibrium of a skew 
surface; on the geodesic curvature of a curve on a 
surface, and on the Gaussian theory of surfaces. Sir J, 
Cockle continues his remarks on binomial biordinals. 
Mr. Glaisher’s papers are also few and short, viz. on some 
definite integrals expressible in terms of the first complete 
definite integral, and of gamma-functions ; note on cer¬ 
tain symbolic operators and their application to the 
solution of certain partial differential equations. Messrs. 
Crofton and J. J. Walker have some points of contact, 
the former writing on operative symbols in the differential 
calculus, the latter continuing his theorems in the calculus 
of operations. Mr. Walker also contributes a Quaternion 
proof of a problem discussed by Mr. S. Roberts, viz. 
certain tetrahedra specially related to four spheres meeting 
in a point, Mr. Roberts also gives a historical note on 
Dr. Graves’s theorem on confocal conics.” Mr. W. R. W. 
Roberts has a paper on the periods of the first class of 
hyper-elliptic integrals, and a note on the coordinates of 
a tangent line to the curve of intersection of two quadrics. 
Mr. T. Craig has a note on Abel’s theorem. Papers bear¬ 
ing on geometry are contributed by Prof. Genese, on a 
system of co-ordinates; by Mr. H. Hart, on the general 
equation of the second degree in tetrahedral co-ordinates; 
by Mr. II. M. Jeffery, on bicircular quartics. with a triple 
and a double focus, and three single foci, all of them col- 
linear ; and on spherical quartics, with a quadruple cyclic 
arc and a triple focus; by Prof. Mannheim, sur les sur¬ 
faces parallHcs; by Mr. R. A. Roberts, on the tangents 


drawn from a point to a nodal cubic; and note on a sys¬ 
tem of cartesian ovals, passing through four points on a 
circle. Signor Brioschi writes sur une propriitd du para- 
mitre de la transform(5e canonjque des formes cublques 
temaires; and Mr. Carpmael renews an old discussion in 
his some solutions of Kirkman's 15-school-girl problem. 
The subject of kinematics on a sphere is ably treated by 
Mr. E. B. Elliott. Mr. Routh contributes some applica¬ 
tions of conjugate functions, and Mr. W. D. Niven writes 
on the electrical capacity of a conductor bounded by two 
spherical surfaces cutting at any angle. The presidential 
address is by Mr. C. W. Merrifield, and is entitled “ Con¬ 
siderations respecting the Translation of Series of Obser¬ 
vations into Continuous Formulae.” We have sketched 
out a bill of fare appealing to many diverse tastes, and 
we can assure our readers that tne dishes are alt of 
admirable quality. 

for tail de Scimcias Mathematicas e Astronomical. Publi- 
cado pclo Dr, Francisco Gomes Tcixcira. (Coimbra, 
1881.) 

We have received the first two volumes of this work and 
the five opening numbers of the third volume. It is a 
matter of considerable interest to see what a place scien¬ 
tific writings and mathematical works are taking in the 
Peninsula. The journal before us is apparently not at all 
ambitious in its aims, but seeks to bring before the 
students such articles as might perhaps find a place in 
our own Messenger of Mathematics. A fault we have to 
find with the single numbers is that they have no index 
of contents, and further, they are unstitched. We wish 
Prof. Gomes Teixeira every success in his venture. 

Philosophische Studien herausgegeben . Von Wilhelm 
Wundt. Bd. 1 Heft 1. (Leipzig: W. Engelmann, 
188 r.) 

IN the Philosophische Studien we have the first instalment 
of a new periodical conducted by Wilhelm Wundt, which 
bids fair to attract a wide circle of readers not deterred 
by close,bard reasoning. It contains four articles(1) On 
psychological methods, by the editor; in three sections 
treating of the psychophysical methods, methods of analysis 
of the sense-perception, and of psychological measure¬ 
ment of time ; (2) On the length of time in the appercep¬ 
tion of simple and compound ideas (colours and numbers'), 
by Dr. Max Friedrich ; an essay which no doubt owes a 
great deal also to the editor, and containing the results of 
sonic remarkable experiments on the above phenomena; 
(3) Investigations on the sense of time , by Julius Kollert, 
in continuation of Vierordt’s experiments on the same 
subject; (4) On mathematical induction , by the editor, 
under the heads of “ analytical and synthetic methods in 
mathematics,” “the question of the origin of mathe¬ 
matical principles,” “ experimental beginnings of mathe¬ 
matics,” “ permanent forms of mathematical induction,” 
“mathematical abstraction,” and “exact analogy.” The 
spirit and methods of the editof permeate the whole 
of this first number, and guarantee the value of the 
periodical. 

Biologischt Probleme, sugleich als Versuch einer ration- 
(lien Ethik. Von W. H. Rolph. (Leipzig: W. Engel- 
mann, 1881). 

Originally intended as a criticism on the customary 
methods of ethics, especially Herbert Spencer’s “ Data of 
Ethics,” the present work has assumed a wider scope, 
and embraces thfe treatment of a number of biological 
problems, which the author has endeavoured to connect 
with a view to solution on a common basis. Its aimjnay 
be best exhibited in the following enumeration of the 
subjects discussedviz. the doctrine of evolution. sub¬ 
jective systems (Mallock, Spencer, Miss Beviqgton) 5 H< 
Spencer’s Hedonism; theory of nourishment (hunger the 
first motive to action, p. $3); theory of development 



Fib. 9 , 1882 ] 


NATURE 


M 7 


(abundance of suitable nourishment the primary condi¬ 
tion) ; theory of propagation ; animal ethics ; and lastly, 
human ethics. 

A Mss der Zoelogie fiir Studirende, Arzle und Lehrer. 

Von Dr. A. Brass. (Leipzig: W. Engelmann, 1882.) 
IN this octayo volume of over 360 pages we have a sketch 
of the modem aspect of zoology fairly well executed, and 
with woodcut illustrations after Frey, H.eclcel, Kollikcr, 
and Gegenbaur. The first section treats of zoology in 
general, discusses the subject of the differences between 
the animal and vegetable kingdoms, and considers the 
animal in general. The second section is devoted to the 
morphology and developmental history of animals. The 
third is the systematic portion. The classification adopted 
is for the most part a copy of Claus’s. The volume 
forms a handy compendium of zoological science, and, 
like all the works from the establishment of the well- 
known Leipzig publisher, is well printed on good paper. 

The Two Hemispheres: A Popular Account of the 
Countries ami Peoples of the World, My G. G. Chis¬ 
holm, M.A. Illustrations. (London : Blackie and Son, 
1882.) 

This work contains in one volume much useful geogra¬ 
phical information, methodically arranged. It is, indeed, 
a systematic and succinct account of the various con¬ 
tinents, countries, and oceans, somewhat after the style 
of a gazetteer, for which it may be used by means of the 
copious index. The information seems to us in the main 
accurate, though many of the illustrations appear well worn. 
Mr. Chisholm, however, gives the old erroneous measure¬ 
ments of Mounts St. Elias and Fairweather, in Alaska, 
evidently unaware of the survey made by Dali six years 
ago, and which showed them to be 4000 feet higher than 
given here. 


LETTERS TO THE EDITOR 

[The Editor dots not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return, 
or to correspond with the writers oj, rejected manuscripts. 
No notice is taken of anonymous eommunicatiom. 

[ The Editor urgently requests correspondents to keep their Utters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to ensure the appearance even 
of communications containing interesting and nevelfacts.\ 

Sun-spots 

The spot seen on the sun by Mr. W. A. Holland (Nature, voT. 
xxv. p. 316) would appear to have been simply a large sun-si>ot 
which made its appearance at the sun’s east limb on November 
15, and went oft the disk on November 27. It is shown on 
photographs taken at Greenwich on November 16, 17, 18, 19, 
20, 21, 23, 26, and 27. On November 21, nh. a.m. it was 
north-east of the centre, Pos-angle 50* 27*, Dint. 0 t88 of sun’s 
radhu, and on November 23 o h . it was north-west of 
the centre Pew-angle 313* 39' dist. 0-412. The estimate 
of its size by Mr. Holland is very much exaggerated, the' 
dimensions of the whole spot (nucleus and penumbra), as mea¬ 
sured on the photographs, being one-twentieth of the sun’s dia- 
JWter in length, and one-twenty-fifth in breadth. The area, 
corrected for foreshortening and expressed in millionths of the 
snn's visible hemisphere, was 832 for the whole spot, and 152 
for the nucleus on November 21, and 970 For the‘whole spot, 
und 171 for the nucleus on November 23, The spot had begun 
to break up between November 21 and 23, adft the afea for 
November 21 is really the largest as applying to a single un¬ 
divided spot. This spot is one of the largest yet recorded at 
Greenwidi. Two other large spots of about the same size were 
photographed in 1881, on MrtcH 2 i and June 1, their areas 
being respectively 919 for the whole spot, and 195 for the 
nucleus; and 931 for the whole spot, ana 158 for the nucleus. 
The next largest spot in previous years waB that of 1877 
November, with an area of 801 for the whole spot, and 109 for 
ihe nucleus. 

While on the subject of sun-spots, I may mention with refer* 


cnee to Mr. J. B. N. Hennessey's letters on an Outburst of Sun- 
Spots (Nature, vol. xxiv. p. 508, and vol. xxv. p. 241) that a. 
photograph taken at Greenwich, 1881, July, 24* 23I1. 11m. im., 
G.M.T., only llm. before the new group was noticed on the 
ground-glass at Dehra Doon, shows no indication whatever of 
the group In question, ami that no trace of it appears on n photo¬ 
graph taken next morning, July 25, 22I1. 17m. 55-. G.M.T. 
Thus the new group, if real, inust have formed suddenly in le*» 
than eleven minutes at a part of the sun’s surface where there 
was not the slightest previous disturbance of the photosphere, 
and must have completely di-appenred within the space of 23b. 
It might have been expected that the granules of the photosphere,, 
which are well defined in the Greenwich photographs referred 
to, would have given some indication of such an outburst. 

W. II. M. Christie. 

Royal Observatory, Greenwich, February 6 


Tint importance attached to the solar observations of Mr. 
\V. A. Holland by ‘o gieat an authority ns Sir W. Thomson, 
would alone suffice to warrant me in forwarding for your publi¬ 
cation exact draw ings of the spots observed on November 22 
and 23 of last year, and the warding of the letters of Mr. Holland 
makes it still more urgent to determine the precise extent of the 
spots in question. 

The small optical power 11-cd on November 22 and 23, on 
board the Sarah Bell, places the result almost on n level with 
direct eye observation^, and the description strongly recalls to 
mind the accounts given of .solar spots previous to the discovery 
of the tele-co]^;. Thus on November 22 we have two eye-csti- 
mates of the size of the spot. "I, myself,” writes Mr. II., 
“estimated the spot on the sun to be J diam., but conferring 
with the captain, he estimated it to he j diam. ; it was purely 
an estimate of the eye.” 

The pictures of the sun, which 1 inclose, were taken at Stony- 
hurst Observatory on November 20 ami 22, and they give an 
exact outline of the spot seen on Ixjnrd the Sarah Pell, clearly 
showing what meaning we may reasonably attach to tho-c 
ancient carefully denoted sun-spots, which were said to have a 
diameter equal to }, J, or ev< n £ of the solar di-k. The length 
of the spot observed on November 22 agrees very fairly w ith 
Mr. II.'s approximate estimate, if we include the whole group, 
but this givc> a very incorrect notion oi the spot-area, and of 
the distuthing forces then apparently at work in the sun. 

From accurate measurements of the original drawings which 
give (be relative dimensions ui the spots on the solar disk, I find 
the diameter of the sun to be 267 nun., the length of the group 
54mm., and its breadth 22 mm., whilst the length of the huge 
spot, including its whole penumbra, is only 15 mm. The group is 
a scattered one, and the whole spot area in the picture can 
scarcely exceed 225 sq.mm., and therefore, being situated almost 
at the centre of the disk, will not cover more than one thousandth* 
part of the visible hemispheres, although the whole group lx 
spread over a space nearly five times as large. We thus get a 
more correct notion of tlic disturbance on the solar surface than 
by measuring merely the diameter of the group, or by expressing 
the sp.it area in millions of square miles. 

The drawing of Novcmlw 22 contains another 'spot in th* 
n.p. quadrant, which is not mentioned by Mr. Holkind, lmt 
which a few days previously, when nearer the centre of the di>-k, 
w'as as conspicuous an object ns the spot under discussion, and 
was easily seen by the naked eye on November 18, shortly after 
sunrise. The group which followed was then new the limb, 
and waaa fine object in a small binocular, but not viable to the 
naked eye. 

The fact of two separate 'spot®, each seen easily without » 
telescope, being on different portions of the solar disk at the* 
same time is, 1 think, rather extraordinary, but the area covered 
by spots bas never approached of late to what was sketched by 
Tacehiai in 1871, or even what was photographed by RvitherftwA 
in 1870. I might perhaps also mention that the spot which 
crossed the disk in May and June was at large as that of 
November? S. J. Twinr 

Stonyhurst Observatory, Wbulloy, February 5 

[Thu drawings sent by Mr. Ferry seem to us to quite best out 
his statements.—Eu. ] 


Rime Cloud observed in A Balloon 
A singular phenomenon was observed in Paris in the month 
of January. An obscure cloud remained in a state of suspen- 
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sion over Paris and a large tract of the country from the 4th up 
to the 26th, without any intermission. Neither sun, nor stars, 
nor moon were visible for an instant during that lwig:heued 
period. 

The prevailing opinion among meteorologists was that the 
nebulosity was formed by a mass of snow suspended in the atmo¬ 
sphere. 

Although the notion was generally accepted, I opposed it, in 
my contributions to VElectricity remarking that if such 
were the case, snow or at least water should have fallen in Paris 
and vicinity where the diyne«s was complete from the apparition 
of this remarkable nebulosity. But being unable to settle the 
controversy without actual observation, 1 ascended in a balloon 
from La Villctte Gas Works on January 25 at ah. 35. p.m. I 
found my anticipations were quite correct, as not a single flake of 
snow was seen by me or by M. Anatole Brissonct, a young 

S ntleman who was assisting me by manoeuvring the balloon. 

it I was quite deceived in the thickness of the cloud, which 
did not exceed 300 metres, although it rendered the sun perfectly 
invisible, and I had written it ought to be numbered by 
thousands. 

The earth was lost sight of gradually, and was perfectly in¬ 
visible at 270 metres, but the sun was shining in all its glory at 
580 metres, with blue sky. The cloud was not so blinding as 
usual when it is composed of condensed vapour, as the thermo¬ 
meter and barometer could be read with perfect accuracy in the 
centre of it, ami the lower part of the balloon was entirely 
visible at a distance of about 4 or 5 metres, but the equator was 
lost in whitish smoke perfectly impenetrable to sight. This nebu¬ 
lous matter appeared perfectly homogeneous, and I could see no 
trace of any crystalline nintter, but an unexpected observation 
proved that it was formed of minute solidified atoms of wnter in 
a real microscopic state of division. 

When we emerged from the cloud gently and slowly, I 
stop the throwing out of any ballast in order to remain in 
close vicinity of its surface. M. Brissonet and I observed 
carefully what was occurring around us. The heating effect 
of the sun was in some respect destroyed by the radiation 
towards the cloud, which was at a temperature of 5 0 C. So we 
were floating at a level almost perfectly equal, in an air at 
a temperature from - a° to - 3®. The air at the surface of the 
clouds was perfectly calm, but at a few metres upwards it was 
moving north-north-ea>tcrly at a rate of eight miles an hour. 
The consequence was that we we were towed by the globe, and 
feeling keenly a cold current sweeping over our fares. We had 
uncoiled our guide rope, the length of which was 60 metres, and 
the end of which was consequently immersed in the cloud and 
dragged into it. To our intense surprise, and I may say delight, 
wc perceived that this part was quite loaded with hoar frost, 
which bad precipitated regularly by series of hairs a few milli¬ 
metres long. These accumulations during a sweep which lasted 
for an hour, and a distance of about eight miles, arc consistent 
with the fact previously stated, that no deposit was visible during 
quf ascent, which had been very slow indeed. My calculations 
show that our vertical velocity was not exceeding 30 metres per 
minute, which is only one-eighth of our horizontal velocity, con¬ 
tinued during six times longer. In our descent, which was rather 
quicker, but not to a great degree, the sweeping may have accu¬ 
mulated the frost rime on the bottom of the car, which it could 
not have been easy to observe, and consequently I cannot state 
what occurred, but not a single crystal was deposited on our 
ropes during that period. 

I have been unable to procure Scoresby’s Sketches of the 
Polar Regions, but only a review by Arago, who says (ix. 
P* 357 . *0. ttseo .): The “frost-time ou fumce-gelk eat un phe¬ 
nomena particulier des ces regions de la terre ou le froid est de 
longue dunie, dont une vapeur dense 1 qui est dans un «Stat com- 
Diet de congelation. . . . Le* parties extremement deltfes dont 
le frost-rime se compose s'attachent h tous les corps vers les- 
quels te vent les poasse, et y foment quelque fois une crodte de 
plus de 3 centimetres d'epaisseur, hensse de longues files nris* 
matiqaes, ou pyramidale* la pointe dirigee du cfitl du vent.” 

It seems to me that the constitution of cirrus clouds seems to be 
explained by these properties of frost-rime clouds. These minute 
crystal*, which con remain for an indefinite period suspended in 
the air, ate, properly speaking, the materies nivei, but not nines 
tosa. It is by motion, either vertical or horizontal, that they are 
changed either into hoar-frost or snow, according to circum- 
stances. W. ox Fonviille 

* I niproM that Scoretby u ijeakiag of optical density. 


Researches on Animals containing Chlorophyll 
Mu. Patrick Geddes appears to have been anticipated In 
most of the points set fortli in his paper on Further Researches 
on Animals containing Chlorophyll, published in Nature of 
January 26 last, by Dr. Brandt, of Berlin, who, in a paper 
read before the Physiological Society of Berlin 'on November 
it last, and published in the Proceeding* of the Society on 
the “ Symbiosis of Lower Animals with AIgse,” describes 
the cultivation, after removat from the bodies of the various 
animals affected by them, of the well-known yellow and 
green chlorophyll-containing bodies, their development of starch 
grains, and theii successful artificial implantation into the 
bodies of fresh hosts previously free from them; this latter 
being an important fact apparently not known to Mr. Geddea. 
Dr. Brandt further names the species of algae in question under 
two genera, Zoochlorella and Zooxanlhelio, ana gives to the 
peculiar physiological relations of mutual advantage between 
the plants and animals the term “symbiosis*” Mr. Geddes 
appears not to have seen .his paper of Dr. Brandt, since he 
merely refers to some of his earlier papers on the same subject, 
but it is important. Dr. Brandt\ claims in the matter should 
not puss without notice in Nature. I have not seen Dr. 
Brandt’s original paper, but only an abstract published in the 
Naturforscker of January 14 last, from which I take the infor¬ 
mation given above. H. N. Moseley 

The Movements of Jupiter’s Atmosphere 
In Nature, vol. xxv. p. 213, Mr. Darwin describes the 
bands on Jupiter as “due to the trades and anti-trades” set in 
motion by the action of solar radiation on the solid body of the 
planet as are the trade winds of the earth. Many other eminent 
astronomers still appear to accept this time-honoured explanation 
of the phenomena. 

Have they reflected on the revelations supplied by the low 
specific gravity of lupitcr? There is no form of matter with 
which we are acquainted that could exist at a mean density of 
about one-fourth of that of the earth, while subject to the 
enormous pressure due to the mass of Jupiter, unless it were 
sufficiently hot to render the formation of a solid crust on its 
surface quite impossible. In order to attribute terrestrial 
solidity to either lupiter, Saturn, Uranus, or Neptune we must 
invent a new kind of matter as infusible as platinum, and far 
lighter than hydrogen, or endow it with absolute incompressi¬ 
bility. 

These planets, if composed of any of the chemical elements 
or compounds known to us, cau only retain their low density 
under the enormous pressure of their masses by the agency of 
proportionately counteracting heat-repulsion. lAt and about 
their centres this may be so & overcome by the superincumbent 
pressure as to produce solid nuclei, but these must be very small 
m proportion to the mass of the planet. 

Assuming the existence of such a central nucleus of Jupiter 
surrounded by a great fluid envelope, how will it be affected by 
the gravitating reaction of the sateliite, supposing the compres¬ 
sion to give it a specific gravity exceeding the mean specific 
gravity of Us envelope? 

It will obviously perform an eccentric rotation, or reeling, 
within the envelope. This motion must be very irregular and 
complex, owing to the different periods and the varying relative 
positions of the satellites j but the varying resultant of then 
gravitation forces will have one element of constancy, viz, a 
close coincidence with the plane of the placet's equator. 

The effect of such internal reeling upon the surrounding 
gaseous mass explains far more efficiently man any possibility of 
solar radiation, the disturbances indicated by the ever-changing 
belts and spots of this planet; and also the greater rotatory 
velocity of the equatorial spots, described by Mr. Denning in the 
above-named number of Nature, pi 225. 

The correspondence of these with the varieties of rotation of 
the different parts of the solar surface observed by Carrington, 
is well worthy of note, and admit of similar explanation; plane¬ 
tary reaction in the case of the sun taking the place of the 
satellite reaction on Jupiter, In my essay on “ The Fuel of the 
Sun” I have worked out other consequences of this reeling of 
the solar nucleus and their analogues in the greater planets, 
Stonebridge Park, January 26 W. Mattieu Williams 

“ The Lepldoptera of Ceylon ” 

Mr. F. Moore In no way betters the ease against him hjr his 
letter printed in Natuxe, vot. xxv. p. 79, The name of George 
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de Alwia, who was merely employed to make accurate copies of 
his brother's drawings, need not be brought forward ; Mr. Moore 
was perfectly aware who made the original drawings from nature. 
It is satisfactory to know that the preface a ill contain an ac¬ 
knowledgment of the real artist, but common honesty requires 
his name to be printed on every plate that he drew instead of 
“C. F. Moore. Henry Trimkn 

K. Hot. Gardens, Peradeniya, Ceylon, January 9 

The Collection of Meteoric Dust— A Suggestion 
In the Report of the Committee on Meteoric Dust, given in 
your report of the last meeting of the Brirish Association 
(Nature, vol. xxiv. p. 462), Prot. Schuster refers to the diffi¬ 
culty “found in the determination of the locality in which the 
observations should be conducted,” as there are but few acces¬ 
sible places sufficiently sheltered “against any ordinary dust not 
of meteoric origin. The lonely spots best suited for these obser¬ 
vations are generally accessible to occasional experiments only, and 
do not lend themselves easily to a regular series of observations.” 
As it is highly important that such a regular series should be ob¬ 
tained, and that such observations should he made in places 
“ sheltered as much as possible ” from dust of terrestrial origin, 

1 venture to think that these conditions would be complied with 
by employing suitably constructed captive balloons , carrying the 
collecting apparatus at the highest attainable Altitude, By this 
means v»c should have the great advantage of not only making 
the experiments abroad, but the observations might sLo be made 
from tome bill-top in the north of Scotland, sufficiently far from 
any manufacturing town to insure the necessary freedom from 
dust of terrestrial origin. B. J. Hopkins 

79, Marlborough Rood, Dalston, K. 

Colour and Sound 

Some weeks ago there appeared an account of a series of 
experiments connecting colour and sound; the following passage 
from Prof. Max Muller's Chips, ii, 104, way interest some of 
your readers“ That Purfiravas is an appropriate name of a 
solar hero requires hardly any proof. 1‘urfiravas meant the 
same as endowed with much light j for though rava 

is generally used ot sound, yet the root ru, which means origin- 
ally to cry, is also applied to colour, in the seme of a loud or 
crying colour, *.*. red (cf. ruber, rufus, Lith, rauda, O.H.G. rot, 
rudhira, Ipv 0 p 6 s ; also Sanskrit ravi, sun).” The following foot¬ 
note occurs:—" Thus it is kaid, Kv. vi. 3, 6, the fire cries with 
light, ro*Uba rfirapfti; the two Spartan Charites are called 
KAifrd (n\f/rd, incluta) and touvva, r.e. Clara, clear-shining. In 
the Veda the rising sun is said to cry like a new child (Kv. ix. 
74, I)—I do not derive ravas from rap, but I only quote rap as 
illustrating the dose connection between loudness of sound and 
brightness of light.” 

Both Greeks and Latins seem to have used the fame words 
for colour and sound, cf. Xaptwpis, XtvKis, pl\ai t <rop<pAs, <paiAs, 
&c. ; clams, fuscus, candid us, &c. Probably not only colour 
and sound, but smell, taste, and touch bad in early time* the 
like words to express degree; even as we find aspera lingua and 
odor asper; and as we say “a harsh taste” and “a harsh 
sound." 1 sites and smells will be found to suggest colours to 
the mind exactly as sounds do. If this be so, may not this appa¬ 
rently curious connection be explained as a sort of “ unconscious 
philological memory t" Karl Pearson 

Inner Temple, January 28 

On the Climate of North Northumberland as Regarde 
its Pitneee for Aetronomical Observations 
A letter in the last issue of Nature (p. 317) upon the 
above subject, not altogether agreeing with the published records 
of this station, I should like to ask the revtrgnd gentleman 
whether his observations were taken promiscuously; at stated 
times, or extending from sunset to funrise. As the summary 
does not “tally” with the “weather at time” or “weather 
since taken” witkomt a break during 1881 at 6p.m. and 9a.n1- 
daily, I am afraid that a misconception will be formed as to the 
weather here by the readers of Nature, and as this station is 
about 300 yards from Mr. Perry’s observatory, there must le a 
mistake upon one side or the other, or probably the astronomical 
and meteorological definitions of “completely overcast" are 
different. Joseph Lincwood 

Meteorological Society’s Station, Alnwick, February 4 


Parhelia in the Mediterranean 

On the morning of the 27th inst. a curious sight was wit¬ 
nessed at this place. I was sailing on the Mediterranean, and 
the day was hot and sunny. A slight hue came on, and about 
noon a large halo with an orange tint surrounded the ‘-tin. 
Shortly afterwards two mock suns appeared, one on each side 
of the ring round the central sun. They were also tinged with 
an orange colour, and appeared to have comet-like tans. Re¬ 
flected in the still blue water they were even more distinct than 
when looked at direct, as the water cut off the -un's rays. This 
singular spectacle lasted more than an hour, and was seen by 
many. The boatmen predicted bad weather, but it has not yet 
come. All through January we have had brilliant summer days, 
with cold starlight night 1 -—the minimum thermometer descend¬ 
ing to 38" and 36° almost every night. I send you a very rough 
sketch of the mock suns. Chas. If. ALLEN 

Mentone, Alpes Maritimcs, January 


SIR ROBERT CHRISTISON 

VTOTWITHSTANDING his advanced age, the an- 

’ nounccment of the death of Sir Robert Christison 
will be received with universal regret. He died on 
January 27, from the effects of a cold caught a month 
previously. Sir Robert’s father was for many years Pro¬ 
fessor of Humanity in the University of Edinburgh, 
where the son was bom on July 18, 1797. He attended 
first the High School, and subsequently the Arts Classes 
at the University. Having been well grounded in 
literature and general science, he turned his attention 
to medical studies, and graduated as Doctor of Medicine 
in 1819. Proceeding to the schools of London and Paris, 
in the latter city he became a pupil of Robiquet, the 
eminent chemist and pharmacien, in whose laboratory 
he worked assiduously, and, as he used often to say in 
after life, with signal advantage. Here, too, he is under¬ 
stood to have prosecuted, under the celebrated Orfila, that 
study of toxicology to which he had all along shown a 
special bent, and in which he was destined to achieve so 
important results. Shortly after his return to Edinburgh 
the young physician was, in 1822, appointed to the Uni¬ 
versity Chair of Medical Jurisprudence, in succession to 
Dr. Alison. This post he occupied till 1832, when he 
relinquished it to assume the Chair of Materia Medica, 
rendered vacant by the death of Dr. A. Duncan, and for 
the clinical duties of which he was well qualified by hos¬ 
pital practice; while for its general work he had' been 
thoroughly equipped by those old studies under Robiquet, 
followed up, in the interval, by diligent examination of 
every fresh pharmaceutical discovery. 

Dr. Christison was able to give to the science of Medi¬ 
cal Jurisprudence a precision it had formerly lacked, and 
thus contributed in no small degree to its practical deve¬ 
lopment. Very important in this connection was the 
publication, in 1829, of his "Treatise on Poisons,” which 
was received at the time by physicians, jurists, and men 
of science generally, as the most philosophical exposition 
of the subject that had ever appeared, and is even now 
regarded as a work of great value. From his position as 
Professor of Medical Jurisprudence, Dr. Christison was 
naturally called upon to act as an expert in criminal 
trials; and it was not long before his appearances in that 
capacity, secured for him the reputation of a highly im¬ 
portant witness. 

In exchanging the Chair of Medical Jurisprudence for 
tbait of Materia Medica, Dr. Christison was, so to speak, 
confimed in that line of chemical research for which be 
had an along shown special predilection. In the labora¬ 
tory he was noted as a peculiarly neat and clean worker 
—a qualification of the utmost importance in prosecuting, 
for example, delicate toxologicai experiments. Nor was 
his exactitude greater than the earnestness and enthu¬ 
siasm with which he followed out any inquiry to its ulti¬ 
mate issues. The well-known case of the Calabar bean, 
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in which an experiment on his own person was only 
prevented from proving fatal by timely swallowing of his 
shaving witter, was a significant indication of the tho¬ 
roughgoing spirit in which all his researches were pur¬ 
sued. As a pharmacien he rendered valuable service to 
the profession in connection with the last edition of the 
" Edinburgh Pharmacopoeia,” merged since 1864, like 
those of London and Dublin, in the “Pharmacopeia 
Britannica,” prepared under the auspices of the General 
Medical Council; and in his “ Dispensatory," published 
in 1842 (second edition. 1848), he presented a commen¬ 
tary on the then existing Pharmacopoeias, characterised, 
like his book on Poisons, by precision in details, and by 
the concise, yet happy expression of suggestive gene¬ 
ralisations. 

In the professorial chair Dr. Christison proved a singu¬ 
larly lucid and instructive lecturer. Himself strictly 
methodical in everything pertaining to scientific inquiry 
or professional routine, he fostered in his students habits 
of exact and well-regulated work. As the result of his 
incumbency, both the chairs he occupied gained no in¬ 
considerable accession of usefulness and importance; 
while to that of Materia Mcdica he left a substantial 
legacy in the splendid museum, whose riches can never 
be appreciated till it is properly displayed in the new 
Medical School. By his students he was loved as well 
as admired; and once and again, in the course of his 
long career, old pupils scattered far and wide as busy 
practitioners, have shown themselves prompt to embrace 
every opportunity of doing him honour. 

As a member of the Senatus Acadeniicus, and Assessor 
for that body in the University Court—an office to which 
he was elected five times in succession -Prof. Christison 
took an active and prominent part in the management of 
college affairs. No member of the University was more 
energetic in pushing forward that great scheme of exten¬ 
sion which, as now all but realised in a new Medical 
School, alongside of the new Infirmary, will doubtless 
raise Edinburgh to a yet higher position as a seat of 
medical education. The movement for better endow¬ 
ment of the University also found a warm supporter in 
one who was ever ready to advance what he believed to 
he the true interests of learning. An ardent lover of all 
manly exercises, the doctor was himself noted, in his 
youth, as the most accomplished athlete in the Uni¬ 
versity. A story is told of his having, on one occasion, 
accomplished the rarely equalled feat of running from the 
College gate to the top of Arthur seat within twenty-five 
minutes. In after years, athleticism would often form 
part of the diversions with which the Professor and his 
friends relieved the cares of professional life. Even as 
an octogenarian the vivacious Professor continued to 
be remarked for the almost jaunty elasticity of his 
step. 

By the Edinburgh Medical Faculty his eminence was 
duly recognised in his election on two distinct occasions 
— in 1838, and again in 1846—to the presidentship of the 
Royal College of Physicians, an honour which was fitly 
followed up by the Fellows according a place in their hall 
to his portrait by Sir John Watson Gordon. On the 
death of Sir David Brewster, he was elected president of 
the Edinburgh Royal Society; and in this office, held 
from 1868 to 1873, as well us in the vice-presidentship, 
which he had formerly filled, he acquitted himself with a 
distinction which the Society acknowledged by adding 
his portrait to their gallery of illustrious men. Assiduous 
in his attendance at the Society's meetings, Dr. Christison 
from time to time contributed papers to the Transactions. 
Among the subjects thus discussed may be mentioned 
that of fossil plants in the coal, formation, and the remains 
of ancient trees found in Craigleith and other quarries, 
on the study of which he brought to bear the resources of 
chemical analysis. In 1857 Dr. Christison’s position 
among Scotch physicians was fitly recognised in his being 


nominated by the Crown to represent the profession in 
Scotland at the General Medical Council. After having 
for many years held the honorary office of a Physician in 
Ordinary to the Queen for Scotland, Prof, Christison in 
1871 was created a baronet of the United Kingdom, a 
distinction which was conferred on the recommendation of 
the then Prime Minister, Mr. Gladstone. In 1873 he 
celebrated the jubilee of his professorship, an occasion of 
which friends and admirers were eager to take advantage 
for testifying their appreciation of the veteran physician. 
In 187s ho presided over the Edinburgh meeting of the 
British Medical Association. The veteran’s general 
standing as a scientific man was no less unmistakably 
certified in bis being selected, in 1876, for the president¬ 
ship of the British Association for the Advancement of 
Science : though this honour, in deference to the advice 
of friends, who feared the effort might overtax his 
strength, he felt constrained to decline. It was not many 
months later that an illness, by which he was for a time 
completely prostrated, led to his resignation of professorial 
duty. 

Sir Robert Christison was married in 1827 to Henrietta 
Sophia, daughter or Mr. David Brown, of Greenknowe, 
Stirlingshire. Mrs. Christison died in 1849; but there 
survive three sons, of whom Alexander, the eldest, born 
in 1828, was educated at the Edinburgh Academy and 
High School, and after serving in various capacities, is 
now Deputy Surgeon-General of the Bengal Army. 


CONCERNING THE GAS-FLAME , ELECTRIC ], 
AND SOLAR SPECTRA, AND THEIR 
EFFECTS ON THE EYE 
'T'HF. spectra of the light from these various sources is 
A a subject to which 1 gave some attention about two 
years ago, and a detailed account of my experiments 
may be found in the Proceedings of the American Aca¬ 
demy of Sciences fur 1880, p. 236. In this article it was 
shown that the colour of the sun was not what the aver¬ 
age person would call white, but decidedly bluish. The 
sun’s "golden glare" spoken of by Mr. Capron is en¬ 
tirely a subjective effect (except when near the horizon) ; 
and follows from the well-known law that bright lights 
tend to look yellow, and faint ones blue. If the highly 
magnified images of two diaphragms equally illuminated, 
one by the electric light and one by the sun, be cast upon 
a screen, the distinctly bluish character of the latter will 
be strongly marked. Indeed, the magnesium fight is more 
blue than the electric, and hence probably is of a higher 
temperature, although bang spread through a larger 
space, has less available heating power. As far as mere 
colour is concerned then, the electric light approaches 
nearer to the sun than does the gas-flame. 

From subsequent experiments, however, it is my‘im¬ 
pression that colour has nothing whatever to do with the 
painful effects sometimes noticed in the eyes, after long 
and continuous work by artificial light. To test this 
question, I had a tin lamp-shade constructed, consisting 
of a tube six inches in diameter by eight in length. One 
end was closed by a reflector, and the other by a piece of 
very light blue glass. Two holes were made is toe sides, 
through which passed the glass chimney of an Argand 
gas-burner. By experimenting with a shadow photometer, 
a position was found where the light received on a book 
was of the same intensity, and very similar colour, to 
that from a window in the daytime. at a distance of about 
six feet. A few minutes' leading, however, was sufficient 
to convince me that the new light was far more trying to 
the eyes than an ordinary gas-flame would be. The ill- 
effects being due to the intense heat thrown down by the 
reflector. And this I think is the source of the whole 
trouble in the ordinary gas-burner. The heat radiated by 
the flame, the heated chimney and shade, and reflected 
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from the printed page, and all other white paper lying on 
the table, dries the eyes, the lids, the forehead, and 
temples, Temporary relief may be found by bathing the 
face and eyes in water, but it is only temporary. The 
hot, dry air about the lamp is also harmful, and no doubt 
contributes its share of injury to the vision. These evils 
may both in part be remedied hy placing a pane of glass 
so as to intercept the rays from the lamp before they 
strike on the book or the face. Hut it must be placed at 
such a distance from the lamp as not itself to become 
heated. 

The hotter the flame, the whiter it is, and the more 
liirht is thrown off in proportion to the heat. Hence 
oculists arc recommending such lights us the Student's 
and Moderator lamps, which burn with a small, hot, and 
very brilliant flame, as compared with that furnished by 


the Argand and fish-tail burners. We learn from statistics 
how alarmingly prevalent near-sightedness has become of 
late among students. Hence anything which will tend in 
the future to prevent this wide-spretd defect will be «i 
boon to mankind. And here is where die particular ad¬ 
vantages of electricity come 10 the from. The fact that 
there are no gaseous products to radiate heat without 
light, taken together with the high temperature of the in¬ 
candescent carbon, unite to give us the maximum of light 
with the minimum of heat. The ever-varying intensity of 
| the arc light is at present a strong objection to it, but we 
may look forward to the success of the light from the 
incandescent carbon strip, [in the near future, with the 
assurance that we shall soon have a remedy for the most 
wide-spread evil that afflicts the human vision. 

Boston, Mass., U.S.A. W. H. Pickering 


THE GREAT NEBULA IN ANDROMEDA 

F EW objects in the heavens have been treated with 
such unmerited neglect as this which has not inaptly 
been termed the Queen of the Nebulae. Notwithstanding 


its enormous magnitude, spreading out, as followed by 
the Harvard 15-inch achromatic, to 2^ in length, (ac¬ 
cording lo Bond—Trouvclot gives more), with a breadth 
of upwards of 1° ; and its conspicuous brightness, readily 
perceptible with the naked eye, it has received little com- 



Fw. 1.—Bond, 1147. 


Iterative notice. The reason probably may be the per- 
tinaetywith which it has hitherto resisted all inquiry, 
and defied the efforts of the most powerfully armed inves¬ 
tigation ; so that it seems to have been left on one side, 
as too unpromising for more than casual inspection. 


This however bears the character of a premature con- 
chision. Direct ewmstation by the most powerful*tele¬ 
scopes has done very little to solve the mystery its 
nature. The reply extorted by the spectroscope is but 
partially intelligible. But we must not therefore despond. 
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The negative or ambiguous results hitherto obtained do 
not preclude—on the other hand they rather invite- 
attempts of a different kind. If again defeated, we are 
only where we were before. If in any measure successful, 
we may indeed find the mystery only increased by partial 
solution; but such, after all, is the progress and the limit 
of all earthly knowledge. An obvious line of inquiry 
resents itself in the present instance, which seems not to 
ave been adverted to in modern times—the possible 
evidence of variation either in form or brightness ; and 
the following notices, neither as exhaustive nor as minute 
as the subject would otherwise admit, have been chiefiy 
put together with this view. 

The history of this nebula, which includes the ancient 
evidence, such as it is, of variation, is in brief as follows. 

The first mention of it, according to the late Prof. G. P. 
Bond, the eminent observer at Harvard College, Cam* 
bridge, U.S. America, to whose memoir we shall be in¬ 
debted for a considerable portion of our materials, occurs 
in an ancient star-catalogue with charts, suppose to date 
back as far as the close of the tenth century, 1 where it is 
represented of an oval form. Its previous omission in 
ancient catalogues is more easily accounted for than the 
remarkable silence of Tycho Brahe and Bayer. Marius 
(Mayer) in 1612 was the first to apply to it the recently 
invented telescope; his description of whitish rays, 
brightening to a dull and pallid centre, like a candle 
shining throug h horn, agrees sufficiently with its present 
aspect in a similar instrument. It again attracted notice 
in 1664, in consequence of the vicinity of a comet, for one 
of which bodies it has been several times mistaken, and 
it has never since been lost sight of, though Bouillaud 
thought its brightness variable between 1664 and 1666. 
In 1676 Kirch was of a similar opinion. Cassini in 1740 
described it somewhat unaccountably as nearly triangular. 
Mairan in 1754 endorsed the description of Marius. Le 
Gentil in 1749 observed it circular and of uniform 
density; but oval, with central condensation, in 1757-58 ; 
and, from a consideration of all the known observations, 
believed it variable, without, however, being insensible to 
the differences arising from the inequality of optical 
means. Messier, on the pther hand, whose familiarity 
with cometary phenomena rendered him a peculiarly 
competent witness, perceived no variation in a form 
similar to the present during the fifteen years ending in 
1771; and since that time none appears to have been 
suggested. In fact when we bear in mind the imperfec¬ 
tion of the ancient telescopes, and the known differences 
of vision and of judgment, by no means confined to earlier 
periods, we shall probably be of opinion that the evidence 
of change, though not to be rashly set aside, is far from 
amounting to demonstration. 

We must however pass on to more recent times. Sir 
W. Herschcl described it in 1785 as i 4 ° long, and 16' 
broad where narrowest; his son in 1826 noted that its 
brightness, gradually augmenting from the oval circum¬ 
ference, receives a sudden increase at the centre, so as 
to form a nucleus, but without any distinct outline, of 10" 
or 12" in diameter. The whole light he describes as of 
the most perfectly milky and absolutely irresolvable 
character, without the slightest tendency to the flocculeut 
appearance of the Great Nebula in Orion. Ten years 
afterwards Lamont, with the Munich refractor of 11*2 
(? English) inches, and a power of 1200, iound the nucleus, 
of about 7", longish in form, composed of very minute 
granulations, but without resolution. 

Thus matters stood till July, 1847* when, soon after its 
erection, the great Merz achromatic of Harvard College 
was brought to bear upon it, with the confirmation of the 
almost star-like nucleus, but, owing no doubt to the un¬ 
favourable background of the summer sky, it was not till 
-September 14 that the two dark rifts or canals were 

* The Parian utronoraer SOfi, Fhmmarfcm inform* hi, referred to it 
•bwt tha tame period u a well-known object. 


detected, which form so strange and peculiar a feature m 
this grand object. But no resolution was attained. It 
was estimated that owing to the light and sharpness of 
this admirable instrument upwards of 1500 stars were 
visible within the limits of the nebulosity, without the 
least apparent connection with it. And on which side 
they may lie who will presume to say ? 

We may now give a reduction from the drawing of Prof. 
G. P. Bond, adequate to our present purpose, though, 
from the difference of material, far inferior in delicacy to 
the original steel engraving. Great pains were taken m 
delineation, and numerous measures were obtained from 
the divided circles of the instrument; but ah important 
admission of his must be borne in mind as to possible 
error in the comparative brightness of the different 
regions. 

The drawing includes, it will be observed, two bright 
atches, one on either side of the grand central mass, 
ut each involved in its diffusion, and therefore presum¬ 
ably, though not demonstrably, a part of the same com¬ 
plex structure. The more distant one below to the left, 
or north-preceding (for our diagrams give the inverted or 
telescopic view), was discovered by Caroline Herschel m 
1783, and is known as IjiViS, or No. 105 in the General 
Catalogue of Nebulae. The other attendant, pointed out 
by Le Gentil, No. 32 in Messier’s, 117 in the General 
Catalogue, is much smaller, but brighter, and of a cir¬ 
cular form. The interior canal is the longer and more dis¬ 
tinct, i£' broad, very uniform for about half a degree, with 
straight, sharp, and slightly diverging sides ; further north 
it begins to bend, and becomes fainter and less regular. 
The second is about 4' distant from it, shorter, and less 
distinct, as occurring in fainter light. The two rifts are 
inclined at an angle of about 3, opening towaids the 
north, and their sides seem to have a common point of 
divergence; and in several places along the course of 
the axis, which was distinctly marked, there were gather¬ 
ings of brighter knots and darker openings. 

We next give a copy, reduced to the same 'scale, of a 
beautiful drawing with the same telescope by Trouvelot, 
in 1874; omitting, as unimportant for our present pur¬ 
pose, a large diffusion of faint nebulosity beyond the 
south extremity of Bond’s figure. Of this drawing, how¬ 
ever, it is expressly noted that it only gives a good gene¬ 
ral idea, and must be considered not as a map, but a 
picture. 

Lastly, we shall add a sketch obligingly made for the 
express purpose of this paper by the Rev. Jevon J. Mus- 
champ Perry, on December 14, 1881, with his great 1 Sc¬ 
inch silvered glass reflector by Calver, an instrument 
of such perfection as to admit of not only separation, but 
measurement of that excessively difficult pair y* Andro¬ 
meda;, the position of which Mr. Perry found, on De¬ 
cember to, 1881, by two measurements with a power of 
600, 95 0 and 96°, with a distance of o"^.’ It must be 
borne in mind that this is not, like pond’s and probably 
Trouvelot’s drawings, a combination Of results, but a single 
sketch j according, however, precisely with one taken on 
a previous night, and it is no less material to add that 
subsequent examination in clearer air revealed, as might 
be expected from the light-grasp of such an instrument, 
a much greater extension or nebulosity in every direction, 
equal, as it would seem, to that shown in the American, 
observations. 

In these two views taken with the same instrument 
after an interval of twenty-seven years, and a third six 
years later with a telescope of fairly equivalent power, 
we have before us the materials of an interesting com* 
parison. The general similarity is obviousj but there are 
variations which it may not be well to ignore. One is, 
the form of the principal mass of light, spindle-shaped in 

* The agreement ti remarkable, hi w ckee an object, with one of th» 
Washington meaium, 18*0*039,<^‘S 3 ! their avenge for,three ywn- 
being ioK>, o"-«8. 
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the earlier, globular in the two later drawings. This 
difference, while reminding us of the ancient variations 
of Le Gentil, may possibly not imply much, where no 
distinct outline is presented to rectify the judgment of the 
eye. But we have something more tangible in the length 
and form of the canals. Here, assuming equal care on 
the part of Trouvelot in designing, with that claimed by 
Bond both in delineation and description, we seem to 
have indications of change. It is true tnat Bond’s account 
of the outer or shorter canal, as commencing a few minutes 
np the other, does not altogether agree with his drawing; 
but this is not the sole instance of confused “ orienta¬ 
tion ’’ in his memoir; and at any rate he describes its 
commencement as only 4' of space distant from the 
other. Trouvelot, as will be seen, has extended it 
much further spy and should it be objected that this 
slenderer termination may have escaped the eye of Bond, 
it is curious to find it strongly and independently confirmed 
by Perry in two sketches on different nights, and by his 
express statement that “the 6 rift extends further than 
the / rift on the southern side.” The greater breadth 
which he has given in each sketch to both canals is also 
worthy of notice. Another point of disagreement between 
Bond and Trouvelot occurs in the form of the longer canal: 
the “ perfectly straight, suddenly terminated, and slightly 
diverging ” sides, as far as the nucleus, of Bond’s descrip¬ 
tion, confirmatory of his drawing, according ill with the 
sinuous direction which Trouvelot has shown. 

This may suffice for the collation of the results obtained 
by great instruments. But a comparison yet remains with 
the appearance in smaller telescopes; and it will be found 
deserving of attention. Let our aperture be restricted to 
5 inches achromatic, or an equivalent light in a reflector: 
then, with ordinary vision and customary skies, the three 
salient points, the great centre, Le Gentil’s ball, and 
Caroline Herschel's cloud, though much dimmed and 
contracted, keep their places, but all the attendant 
nebulosity will be swept away. Such at least is my 
own experience. On October 5, 1863, a few hours before 
the strong earthquake-shock, that will long be remembered 
in this part of England, I caught a portion of the inner 
canal with a Si inch achromatic, and on August 24, 1864, 
1 saw them both feebly, but certainly, with 8 inches of 
silvered glass, and have several times followed them with 
that mirror, and with my present 9$ inch aperture, for a 
considerable length: but though traced, I cannot say that 
they would have been discovered. And latterly, whether 
from decay of visual power, or want of purer air, I have 
failed to detect them. But the general result is unmis¬ 
takable. Either Bond's drawing must have exaggerated 
—and that materially—the light which they traverse; 
or that light must have since faded. The latter 
it must .be owned is not probable. Yet his figure 
is fairly supported by his words, where he gives both 
canals near the nucleus as “ beautifully distinct,” and the 
light between them > as bright as on the inner side of the 
longer one, and his design makes both rifts cleave, not as 
now, the feeble diffusion, but the great mass, not far from 
its very heart. On the other hand it must be admitted 
that probably at a not much later date, Lord Rosse’s 
3-foot speculum showed a much greater contrast between 
the opposite sides of that canal; and Trouvelot comes 
much nearer to the present aspect of things; so that 
nothing very satisfactory can be deduced hare. The case 
however may seem stronger with regard to Caroline 
Herschel's nebula. There are discrepancies in the earlier 
values of its light. Her brother called it *' pretty faint ” 
with an area of 30' X 12', proving that he included with 
it much of the great nebula. His son, reducing it to 
* 5 ' X 7', found it “pretty bright,” though it stands as 
“very bright” in the General Catalogue. Bond shows 
it of a brilliancy superior to all but the light near the 

S eat nucleus and the centre of Le Gentil’s ball. The 
arl of Roase, with the 6-foot mirror in 1876 complains 


of this delineation as “ far toob 
Trouvelot again with a softer general effect has a small 
centre as bright as Bond; and this may perhaps be the 
nucleus faintly suspected by Sir John Herschel, and 
described by Lord Rosse in 1855 as bright and sharp; 
while the cautious and accurate d’Arrest (1861—67) using 
an 11-inch object-glass, and giving its size 12' X 2$', speaks 
of it as only moderately bright, much more so towards the 
centre, but without a genuine nucleus. These details, 
needless and tedious as they may possibly at first appear, 
are introduced chiefly from their Dcaring on our present 
inquiry as to the probability of change, but in some 
measure as illustrative of the uncertainty that hangs 
about such observations. Every one may not be aware 
of the breadth of margin required, where there is no 
distinct outline, and faint diffusions fade out of all but 
the purest skies, and dilate and shrink by turns under 
the anxious gaze, and estimates of brightness are pre¬ 
carious, and artistic talent is often dissociated from the 
observer’s skill. But after all allowances there can be 
no doubt that the existing aspect of this (Miss Herschel’s) 
nebula with moderate telescopes is much less reconcilable 
with the designs of Bond and Trouvelot than might have 
been expected. 

We can neither at present push this line of inquiry 
further, nor say that it has been very successful. Had it 
yielded us distinct evidence of change either in form or 
brightness, it must of course have been accepted as decisive 
against a stellar constitution; but we have only met with 
such prob abilities as invite close and long research; and 
it was with a view of stimulating such research that the 
present paper was undertaken. A few more remarks 
may be permitted to render it less incomplete. 

We stated originally that no resolution has ever been 
effected. This seems und mbted as to the grand mass. 1 
The Earl of Rosse had indeed thought such development 
approaching with the 3-foot mirror, but only from an 
aspect presented also by the Dumb-bell and Ring nebulae, 
since known to be gaseous; and the 6-foot giant broke 
down in its turn : and Newco.nb has remarked that *' in 
the most powerful telescopes the light fades away so 
softly and gradually that no such thing as resolution into 
stars seems possible. Indeed, it looks less resolvable 
and more like a gas in the largest telescopes than in 
those of moderate size.” But there is less unanimity as 
to the two companions. Bond expressly states that 
under high powers 105 appeared to be a coarse cluster 
of stars. The 6-foot at Parsonstown on the contrary 
effected no such result; and we may remember that 
Bond had imagined momentary resolution in the Orion 
nebula. As to the bright ball, the Herschela and Bond 
lay no claim to success; the latter only remarking that 
the held preceding it contained multitudes of very small 
stars on a very even milky nebulous ground. Lord 
Rosse’s 3-foot gave it resolvable; the 6-foot was silent. 

D’Arrest once says, “nucleus stellatus circa medium”; 
at other times finds a nucleus equalling a 9 or 10 mag. 
star. 1 It has been thought resolvable by Buff ham, and I 
believe by Key, and has certainly that aspect in my 9$- 
inch speculum. But even were these two companions 
found to be of a starry nature, their connection with the 
principal mass (though in the case of 105 supposed by 
Bond to be indicated by a line of stars) would yet remain 
to be demonstrated. It may be improbable, but it is not 
impossible, that each may he a case of mere optical 
juxtaposition. 

The telescope has comparatively failed. But the spec¬ 
troscope remains—an instrument as superior in analyti¬ 
cal as it is Inferior in optical power. And here we get 

1 It U my remarkable that the uiuelly accurate Humboldt should fane* eo 

iiaphre bended Bond's meaning u to consider the Moo u— -- 1 - 

• nebulous are* a* a proof of the resolution which >e ex 


• A nmilar appearance l* to often ascribed in them baautiftil obeenratioti* 
to ih* centre* of nebula, es to induce a suspicion of peculiarity, either of 
vision oC of Structure; (n the latter cue worthy of future at t oat L n. 
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some kind of reply ; but still, except in one respect, an again, as a fresh point of resemblance in general unlikc- 
indedsive one. It precludes at once the idea of a ness, M 13, as well as our two nebula: in Andromeda, is 
simple gaseous condition siich as that of the Ring said by Huggins to have its continuous spectrum crossed 
Nebula, or the Dumb-bell, or the wonder in Orion : either by lines of absorption or bright lines. So strange 
d'Arrest eomplains indeed of the feebleness of the prin- did this appear to that great observer that he was inclined 
cipal spectrum; but all the three are continuous, as from to think in 1866 that perhaps the bright points in some 
stars. And yet they are peculiar, being deficient at' the clusters might not be of the same nature with true stars, 
red end ; at least this is expressly stated as to the central At any rate the mystery, so far from being solved, seems 
mass and the little ball. This peculiarity reappears else- only to be removed to a more inaccessible distance, 
where, not only among others in the beautiful nebulae What is that at which wc gaze, overspreading field after 
M 8i and 82, in Ursa Major, which are as yet unresolved, field of the telescope with soft yet often vivid light ? 
but in the great Hercules cluster M 13, and surely indi* If gaseous, gas unknown, or in some hitherto un- 
cates some difference from ordinary stellar light. And known condition, or as Newcomb remarks, under an 
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unintelligible amount of pressure. If stellar, how bear in mind that in venturing into these abysses we have 
are its components so concealed, that neither in intruded into a strange and mysterious region, where 
its extreme brightness, surpassing much, as I have probability is left behind, and we have to deal with posai- 
especially noted, the great Orion nebula, nor in the bilitics alone. 

evanescent faintness or its wide diffusion can they be What again are those rifts, which seemed so strange to 
insulated ? If stars are there they must be numbered by Sir John Herschel that he suggested the idea of the inter- 
hundreds of thousands; yet possibly of much lesser position of some leas transparent material? Opening 
magnitude than we, from ancient habit, are apt uncon- perhaps, and indicating thinness of substance in the line 
sciously to associate with the idea of a star. The exami- of vision; openings whkh our earth, with its ocbital 
nation at least of many globular clusters has swept away velocity of 66,000 miles an hour, might possibly take 
old notions of size as well as distance; and there is no years, possibly centuries, in crossing merely from side to 
reason why bodies should not exist, not larger than the side. This, however, must be observed, that they are not- 
planets of our system, but emitting unborrowed light, unparalleled in other nebulae. 1 But what, in any case. 
And if such speculations may seem improbable, we may | ' C<m. Cat 3 ioS (Com. B«.) ; 3 t 3 » iVir K o); 3501 (C*f* ot».); pciW*- 
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could be their origin ? And how far are they shown to 
be unalterable ? 

And, in the last place, what is the distance or real 
magnitude of that luminous mass ? Is it oh this or the 


other side of the stars so profusely scattered throughout 
the same visible area? It maybe nearer, or, more cor¬ 
rectly speaking, less unimaginably distant, than we are 
apt to suppose. It might even show sensible parallax, it 



Firt. j,—Perry, j88t. 


Arrest's stellar point in 117 could be compared in posi- 1 universe—the greatest display as to magnitude of its 
lion with neighbouring stars j and even so, an enormous ; incomprehensible Creator. 

extent must still bo assigned to it. Or it may lie yet | And with these inquiries a* to a mystery never in all 
further away in the unfathomable depths of space, ex* probability to be penetrated' by man, our imperfect 
panded to a gigantic site—the largest body in tne visible ! remarks shall close. T. W. Webb, 


A SEAR FESTIVAL AMONG THE AINOS 

A LTHOUGH it is well knwwn that the Ainos of Yeso 
worship the bear, and have a festival known as the 
“ bear-festival,” at which that animal is killed, no foreign 
writer, except the one whom we are about to mention, 
has ever actually beheld this .ceremony. Ur. Scbeube, of 
Kioto, in a paper recently published in the MiitkeilungtH 
dtr (Uuischt* Gesel1sthaft Jur Naiur md Volker-kunde 
Osfasims, describes one at which he wan an honoured 
guest. He observes that these celebrations arc becoming 
rarer every day ; in the various villages which he visited 
there had not been one for some years. The motives 
assigned for this cessation of an old custom, is that the 
Ainos are becoming Japaniseri, and that the expenses are 
too great. In those parts of the island where Japanese 
habits have penetrated most, the absence of the skulls of 
the bears, which are also objects of veneration, is very 

463# (Aquar. GTh« Brat of there 1 here wen well with my 9)-Inch 


noticeable; and as the individual who give* a bear-feast 
is compelled to invite all his relations, friends, and neigh¬ 
bours, and to supply them with unlimited quantities of 
sttk& (ricerbeer)—a- beverage which ia three times more 
expensive in. Yeso than m Japan—the excuse on the 
score of expense is probably a valid one. It is, it 
seems, incorrect to say that the Ainos reverence the 
bear as they do their gods—the god of the fire or of 
the sea, for instance; but they respect the bear 
above all other animals. He is most useful to them; 
he supplies them with food, raiment, and even with 
raedkinsv On the other band, when enraged; die bear 
is a terror to them ; he destroys their houses, planta¬ 
tions, and domestic animats, and kills themselves., The 

I animal intended for sacrifice is selected while it is still 
very young, towards the end of winter, it is nourished by 
the wife of its owner at first, and whew it sets stronger is' 
fed oafish alone. In the beginning it rwna faeely about the 
bouewy but as it increases in site and strength, it is pieced 
in a cage. About September or October, when it is a 
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year old, and has become so strong that it attempts to 
break its cage, the time for the ceremony is deemed to 
bave come, and the great event of an Amo’s life is about 
to take place. He first addresses long prayers to the 
gods ana to the relations of the bear asking pardon for 
what he is about to do, and pleading that from the time 
the animal came into his possession he has showered 
favours on him, and has maintained him as long as pos¬ 
sible ; but he is poor, the bear is growing large, and he 
finds it impossible to support him any longer. He has 
therefore no resource but to slay him ; and for this act, 
which is forced on him by inevitable necessity, he prays 
for forgiveness. 

On arriving at the scene of the ceremony the visitor 
found about thirty persons, chiefly residents of the place, 
assembled, and dressed in itheir gala costumes, which 
consisted chiefly of old Japanese brocaded garments. 
From the commencement to the end sake played almost 
as prominent a part as the bear himself. The guests sat 
around the fire-place in the centre of the host's hut, and 
an offering was first made to the god of fire. This was 
done in this wise. The Amos, who were all seated, raised 
their left hands, holding a drinking vessel, to their fore¬ 
heads, while the palm of the right was also elevated 
slightly. A small stick lying across the cup was then 
dipped in the sake and the contents sprinkled on the floor 
to the fire-god, the stick being then waved three or four 
times over the cup. A formula was uttered by each 
person present, and the sake drank in long draughts, the 
stick being meanwhile employed in holding up the 
moustache. A similar ceremony then took place in front 
of the bear’s cage. This was followed by a dance around 
the cage by the women and girls. Offerings of drink 
were then made as before to other gods, and finally the 
bear was taken out of his cage by three young men 
specially selected for the purpose. The animal was 
killed by pressing the throat firmly against a large block 
of wood. The body was then cleaned, and placed neatly 
on a mat, food and drink being laid before it, and orna¬ 
ments of various kinds being placed on its ears, mouth, 
&c. Mats were spread around the bear, the guests took 
their seats on them, and the drinking commenced. This 
continued for some time, until the Ainos sank in a state 
of helpless intoxication on their mats. The women in 
another part of the village meantime amused themselves 
with various dances, which Dr. Scheube describes at 
length. 

.The following day, as a rule, the debauch is continued. 
The body of the bear is then cut up in such a manner 
that the hide remains attached to the head. The blood 
was collected in vessels and drank by the men. The 
liver was cut out and eaten raw; the rest of the flesh 
was distributed amongst the partakers of the feast- The 
writer states that although hardened in a certain sense to 
the sight of blood, he could not look without horror on 
the sight of the drunken crowd with their faces and bodies 
smeared with blood. The skull of the bear—stuffed with 
charms—is placed in a sacred place on the east side of 
the house, and the mouth is filled with bamboo-leaves. 
It is then always preserved and venerated as a sacred 
object. 


NOTES 

Ma. William Bowman, LL.D., F.R.S., has been elected 
Honorary Secretary of the Royal Institution, and Dr. Warren De 
La Rue, F.R.S., Manager. 

On Monday the Royal Commissioners on Technical Educa- 
tion-Mr. B. Samuelson, M.P., Mr. Woodall, M.P., Prof. 
Roscoe, Mr. P. Magnus, Mr. Swire Smith, and Mr. Redgrave, 
secretary—visited Liverpool to inquire into technical science 
teaching. They met at the Free Library, and were furnished 


with information concerning its working by Sir James Ficton. 
They afterwards visited several of the Board schools, and in the 
evening some of tho science classes. 

Dr. P. L. Sclater, the Secretary of the Zoological Society, 
will give the of a course of four lectures on the Geogra¬ 
phical Distribution of Animals, on Thursday next, Febraary 16, 
and Mr. W. Watkiss Lloyd the first of a course of four lectures 
on the Iliad and the Odyssey, on Saturday, February 18, at 
the Royal Institution. 

At the comparatively early age of fifty-two years Major Sir 
William Palliser, C.B., M.P., died very suddenly from heart 
disease on Saturday afternoon. Sir William Palliser was uni¬ 
versally known through the projectiles that bear his name, and 
for many practical applications of science in both offensive and 
defensive armament. 

Rome's great tonometer is, we observe, announced for sale. 
It would be a great pity if the opportunity of acquiring this 
magnificent and absolutely unique collection of standard tuning- 
forks for the nation were thrown away. The collection was one 
of the finest things exhibited in Philadelphia, where it still lies, 
the project to purchase it for the University of Pennsylvania 
having fallen through. If it cannot be acquired for the national 
collection, of which a nucleus exists at South Kensington, surely 
it might be thought worth while to purchase it for either the 
Cavendish or the Clarendon Laboratory. But the nation that 
can give two thousand pounds for the plaster cast of the porch 
of a Spanish church can surely afford to buy the masterpiece of 
the master-maker of modern acoustical instruments, especially at 
the moderate price asked. 

Upon the Island of Euboea fossil human remains are reported 
to have been recently discovered. The. Greek Government has 
had the objects in question conveyed to Athens, where their 
scientific examination is now ordered. 

The February number of the Deutsche Rundschau will con¬ 
tain an article by Prof. Hackel, of Jena, the celebrated evolu¬ 
tionist, on his scientific researches in India, where he has been 
travelling since lost autumn and still is. 

Important steps have beea taken towards the execution of the 
French Metropolitan Railway, the principal technical difficulty 
being the crossing of the Seine. The first line to be constructed 
will originate from St. Cloud, and have its terminus at Vin¬ 
cennes. Its underground run will begin at the roe de Rome'; 
other stations will be at the Opera, Bourse, Arts-et-Mriiers, 
Place de la Rlpublique, and Place de la Bastille. The track 
from the Place de la Rdpublique to the Place de la Bastille it 
not yet decided upon, owing to the difficulty of crossing the 
Canal St. Martin’s. The work will commence with the 
opening of a new street in the most densely-crowded part of 
Central Paris. 

A “Geograph isc he Gesellschaft ” was founded last 
month in the University town of Jena, under the presidency of 
Dr. Schmid, one of the professors. Their Mittheilungen is to 
be a quarterly one, and is to chronicle the geographical and 
ethnological researches of missionaries. The first part is to 
appear towards the end of March. These societies are springing 
up all over France so fast that their very names slip one’s 
memory, but in this country we ate still content with one, no 
more having beat heard of the feeble attempt made to start a 
Commercial Geographical Society at Manchester. 

From the Colonies a nd India we learn that valuable and im¬ 
portant discoveries of copper and iron ore have been made at 
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Tamworth in New South Wales, and that at Tamwa the 
diamond drill has discovered water at a depth of 400 feet, the 
site of the boring being on a rocky hill 100 feet above the 
alluvial flat, on which the town is situated. 

The French Government bos instituted a commission of in¬ 
quiry into the actual position of working-men engaged in the 
industrial arts. The commission, composed of members of 
both houses of the French Parliament, engineers of the public 
service, and leading manufacturers, has held already two sittings 
in the Conservatoire ties Arts et Metiers, where a special room 
has been fitted up for examining witnesses. The depositions 
are taken by shorthand writers, and will be published at full 
length, to support the recommendation of the committee. 

We are informed that the great Danish work entitled 
"leones Florae Danicse,” whose completion has been long 
anxiously desired by botanists, will be ready for publication in 
the course of 1883. The work, of which the 51st number has 
appeared, will in its entirety consist of fifty-four numbers, three 
of these being supplementary parts devoted to the consideration 
of Swedish and Norwegian plants not included in the flora of 
Denmark. Subscribers, or intending purchasers, should apply 
without delay for the copies they require to Prof. Joh. Lange, 
or to Messrs. Lehman and Stage, Copenhagen, as it is proposed 
to break up the plates as soon as the last number lias been 
struck off. An exception will, however, be made in regard to a 
few of the plates, in view of the possibility of their being used 
in the production of three other works, which the publishers 
and editors of the “leones Florae Danicse" propose to issue, 
provided a sufficient number of subscribers can be secured. 
These works are: (1) "leones Florae Grcenlandicac,” with 
letterpress and 330 plates j (2) " Aiboretum Scandinavicum," 
including the indigenous trees of Denmark, with 160 plates; 
(3) leones Plantarum Officinaliuru Scandinavise," with 300 plates. 

M. Pawl Bert, before the resignation of the Gambetta Ministry, 
had instructed M. Dumas, the Permanent Secretary of the French 
Academie des Sciences, to draw up a list of scientific men who 
have died or received injuries while making experiments or re 
searches for the advancement of science, Pensions, it was 
proposed, should be given to the widows and families of those 
who had fallen victims to their scientific ardonr, whilst those 
whose injuries have not been fatal will receive substantial aid. 
We trust the change of Ministry will not affect this laudable 
proposal. 

M. Plateau lately sought to estimate the distance to which 
the moon is mentally referred in the sky, by getting some one, 
after looking at that body, to project the accidental image on a 
wall, then move to or from the wall till the diameter of the 
image seemed equal to that of the moon ; and he obtained the 
distance 51 metres. Again, Prof. Tbirion, of Namur, got 
twelve students to draw on a black board a circle the size of the 
moon as it appeared to them. The circles varied from 19 to 79 
ctm., mean 32 ctm., and it was inferred that the moon was 
mentally referred, on the average, to about 35 metres. Dr. 
Qtarpentier, by still another method, obtains the value I 2'9 
metres, so that there are great differences, and in any case the 
distance is much less than might have been thought M. 
Plateau has further applied accidental images to finding the 
distance to which the imaginary celestial vault is referred. 
A spot in a white square of paper on a dark ground was looked 
« steadily at the side of an open window for twenty seconds, 
then the person looked skywards above the opposite houses, 
then to one of these houses, and compared the rites of the aed- 
«ntal images in ‘either ease. The sides of the two were by one 
P* r *°n estimated as 5 to 6, by another as 4 to 5; and the width 


of street being about 30 metres, the distance assigned to the 
celestial vault is inferred to be in one case 30, in the other 29 
metres. A similar result was got by night. 

Most encouraging to any, who have hitherto worked unsuc¬ 
cessfully towards establishing a Free Library, should be the 
picture of past and present which is given in the First Annual 
Report of that institution at Newcastle-upon-Tyne, The failure 
of the first effort in 1854, the cold feeling indicated by the very 
small number of votes against and for the adoption of the Free 
Libraries Act in 1872, the frnther delay till 1878 and 1880, 
contrast strangely with the handsome new building; the large 
proportion of borrowers to the population, the appetite for 
reading among these borrowers causing the large circulation, and 
the 23,000 well-selected and well-catalogued books (see Nature, 
voL xxiii. p. 262) which this report can boast of. The wisdom 
of the Newcastle committee in devoting money as well a 
labour to the purpose of thoroughly well doing this work of 
cataloguing is confirmed by the sole of 6000 such catalogues at 
is. each. The importance of the Juvenile Library comes out 
strongly also, nearly half the borrowers (4413) beiug under 
twenty-one years of age, and the tum-over of books being by 
far the greatest in that department. An immense work is being 
done by this means, and there must be room for much more 
power, being devoted profitably to the production of these 
influential works. This library is fortunate in its large spaces 
for stowing away Blue Books, Transactions, and newspapers, 
which no public library should be without, yet which fill up so 
much space ; in its arrangements for home binding; it is fortu¬ 
nate in the fact that its 1 d. rate brings in over 2S00L a year, 
and we hope that under the new Act to be brought in next 
Session, it will be fortunate in getting more. 

In a recent number of Naluren , Hr. Bergli has drawn attention 
to the powerful agency exerted by ice in severing rocks, of which 
he gives a striking instance occurring on the Aalesund in West 
Norway, where a low ledge rising out of the fjord is all that 
remains of a once extensive fjseld promontory, which in the year 
1717 was suddenly biown up and precipitated into the water by the 
force of the ice within the interstices of the stone. The winter 
had been mild, and during a rapid thaw a considerable stream, 
had welled up from the ice-covered summit of the fjseld, and 
carried its waters into every crevice of the rock, when a sudden 
change of wind brought about a sharp frost, which turned the 
descending waters of the newly-formed stream into ice, arresting 
their course within the interstices of the rock. The result was 
the explosion of the entire mass of the fjneld below the outbreak 
of the stream, and its projection from a height of more than 
1500 feet into the neighbouring fjord, which engulfed the 
whole of the promontory, with its cultivated fields and farm¬ 
stead. Simultaneously with the disappearance of the land below 
the surface of the fjord, a huge mass of waters was propelled 
against the opposite shore, carrying with it rusty anchors, boat- 
rafters, and numerous other objects which hod long lain at the 
bottom. The disturbance extended a mile beyord the point at 
which the land was submerged, and the waters in retreating 
carried vrith them a wooden church which bnd stood fifty feet 
above the fjord, besides sweeping away all the fishing-boats for 
a distance of two and a half miles. Before this occurrence* 
which was attended by lass of life to about a score of person^ 
the head If nd had been much resorted to on account of the 
halibut, which abounded in the neighbourhood, but since tint 
period the fish has never returned, a circumstance which, ac¬ 
cording to local popular belief, is due to the covering up by the 
inf alien rock of certain submarine cavities and springs frequented 
by the fish. 

A MOST Interesting experiment has taken place at the 
Comptoir d’Escompte of Paris, one of the leading betrk- 
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ing establishments, in its new building, rue Bergerc 16. Not 
leu than eighty electric regulators, anil a large number of 
Swan lamps, have been Illuminated by G relict's battery. The 
illumination will continue every night after a very few days, 
when the new offices will be occupied by the staff of the Com. 
pany. One of the peculiarities of this system is that the offioes 
are illuminated by the Job par reflecting system, hut it is the 
ceiling itself which is used as a reflector. The effect is splendid. 
The large hall is illuminated from the top by sixteen Serrin and 
Siemens* regulators. The arc is concealed by a ceiling of 
coloured lights. Swan lamps are used for the staircases, and the 
chambers, where the valuables are kept. All the offices are con. 
nected with the head office by telephones, pneumatic tubes, and 
telegraphs. The battery is controlled by electrical agency. The 
fifty elements are placed in the upper part of the edifice os well 
as the tanks for keeping the liquid. When it is used it is col¬ 
lected in another tank placed in the lower part, from which it is 
carried by special carriages and brought to a special workshop 
at some distance. In this workshop the tine is regenerated, as 
well as the sulphuric acid and the sesquioxlde of chromium is 
changed again into chromate. The cycle of regeneration is com¬ 
plete, and we may give details ns to its working. The suppression 
of reflectors and the use of the ceiling in their stead was devised 
by M. Corrwyer, the architect of the Comptoir d'Escomptc. 

The water of Lake Maggiore, which it has been proposed to 
convey to Milan, has lately been examined by Prof. Maggi by 
M. Certe’s method, tbe samples being taken at 65 metres depth, 
and about 400m. from the banks. Forty-eight hours nftcr a little 
conic acid was added, there was obtained a small deposit of dead 
organisms of bacterian form, none of which had appeared in the 
microscope, lie found a solution of chloride of palladium to 
have also the effect of hardening those small organisms and so 
making them opaque and microscopically visible. Small irregular 
masses of protoplasmic nature, cabbie of taking colour from a 
magenta solution, were also thrown down. Prof. Maggi further 
treated the water of the lake with various colouring agents. 
TIemtttoxiKne, methyl-violet, magenta, and I.ione blue gave 
the best results. While the same small organisms and proto¬ 
plasmic masses were manifested, only the latter, curiously, took 
colour. In spring water of Valcuvia, and rain water, microbes 
like those in the lake, not visible in a microscope of 800 diameters, 
were revealed by the colouring and hardening reagent*. Prof. 
Maggi proposes tor call these organisms Aphaneri, as distinguished 
from the bacteria and microbes, which, without reagents, arc 
visible in the microscope ( Pkaneri ), and among which are agents 
of Infection, and which take colour from methyl-violet, magenta, 
&c. The Aphaneri, he thinks, are probably harmless. 

Among the new subjects for prize competition announced by 
the Utah ittikUo Lmbareb we note the following: Illustrate 
with sew facts of pathological anatomy and experimental 
-physiology the doctrine of cortical sensory centres (for 31 May, 
•IS4, prise 3000 l|ire); Monography of magneto electric and 
dynamo-electric machines, comprising the history and theory, 
•ad indicating the merits and defects of the different types with 
snegani to their various industrial applications (for 31 December, 
1883, prise 4000 lice); History of the life and works of Leonardo 
da Vinci (for 31 March .1886, prize 5000 lire) ; GeoguoOic, chemi¬ 
cal,and physical study of the agrarian soil of a portion of Lorn 
hardy(for 31 May, 1883,.prise 1500 lire and gold medal 500 lire). 
Further particulars will be found in the RmduotUi of the Institute 

The BirnringhamTown Hall was crammed from ceding to 
Hoot on Sunday -night to hear a lecture on Natural History 
delivered by the Rev. W. Tuck well, at the invitation of the 
Sunday lecture Society. The subject was a " Day on the 
-Hills," and the delight of the rough audience was unbounded at 
the wonders from bog and hill-top, pond and atone-quarry, 


revealed to them by tbe lecturer, who, without "preaching," 
gave more than once % religious turn t>> the discourse. Hymns 
were sung and sacred music performed before and after the 
lecture. The local papers punt out that of the 3000 and 
upwards present the great majority n ere persons who do not 
usually attend church or chapel. 

We learn that Dr. Andrew Clark has consented to preside at 
a lecture on the “ Dres3 of the Period,** to be given by Mr. 
Frederick Treves, of the London Hospital, on Saturday after¬ 
noon, February 26, at the Kensington Town Hall, at 4 o’clock. 
The lecture is given under the auspices of the National Health 
Society. 

The lake of Constance is now lower than at any time since 
1805. At Ifoernlin, on the Swiss ride, some interesting Lacus¬ 
trine habitations have been Did bare, and several valuable finds 
of nephrite axes and other objects have been made. 

Before leaving, the Minister of Public Instruction, M. Paul 
Bert, signed a decree establishing the Popular Observatory, 
which we have mentioned already in our Notes. The report 
was drawn by a Commission composed of Admiral Monchez, 
M. Flammarion, and others. 

M. Fla.mma.rion will start, in the month of March, a monthly 
astronomical paper, to be published by Gauthier Villars. Each 
number will be profusely illustrated. 

On Monday last tbe cuckoo was heard in the policies sur¬ 
rounding Halleath, Lochwaben, Dumfriesshire, the weather on 
that day being remarkably bright and warm. 

We have on our table the following books:—Elementary 
Physiography, by Andrew Findlater (Chambers); Original Gra¬ 
vity, by J. A. Nettleton (Lnmpray); Market Garden Husbandry, 
by W. II. Ablett (Chapman and Hall); Sahara und Sudan, by 
G. Nachligal (Panl Parey, Berlin) 5 The Honey Ants and Occi¬ 
dent Ants, by McCook ; The Water Supply of England and 
Wales, by C. E. dc Ranee (Stanford) ; Mountain Life in 
Algeria, by Edgar Barclay (Kegan Paul and Co.) ; Between the 
Amazon nnd Andes, by Mrs. Mulhalt (Stanford); Vignettes 
from Nature, by Grant Allen (Chitto and Windus); The Story 
of our Museum, by the Rev. II. Housman (Society for Pro¬ 
moting Christian Knowledge); Year-Book of Photography, 1882, 
hy II. Baden Pritchard (Piper and Carter) ; Outlines of Physio¬ 
graphy, by G. Thom (J. Thin); Sounds and their Relations, by 
A. M. Bell (Triibner); Philosophy of Self-Consciousness, by P. 
F. Fitzgerald (Triibner); Consumption, by De Lacy Evans 
(Baillifcre, Tyndall, and Co.); Report of the Lightning Rod 
Conference (3pon); Sparks from a Geologist’s Hammer, by 
Alex. Winchell (Triibner); Lessons on Form, by R. P. Wright 
(Longman); Mytli and Science, by Tito Vignoli (Kegan Paul 
and Co.); Practical Microscopy, by George E. Davis (David 
Bogue); Aristotle au the Parts of Animals, translated by W. 
Ogle, M.D. (Kegan Paul and Co.); Transit of Venus, 1874, by 
Sir G. B, Airy (Stationery Office); An Old Chapter of the 
Geological Record, by King and Rowney (Van Voorst); Dental 
Anatomy, by C. S. Tomes (Churchill); Tunis, Land and 
People, by Chevalier dc IIei:e-Wartegg (Chatto and Windus). 

We are asked by the author to state that at the end of the 
third paragraph of tbe article on “‘The Recent Weather" In 
Nature, vol, xxv. p. 285, the barometric pressures Inadvertently 
quoted as 30*093, 30*079, and 30*076 inches, should obviously 
have been 30930, 30790, and 30760 inches. 

The additions to the Zoological.Society’s Gardens during the 
past week iodide a Sykes’* MonWy (CtrcopiUmui aUifitlorui ) 
from East Africa, presented by Mr. XL Gaming ; « RsuftoUsd 
Lemur (Lemur ratio) from Madagascar, presented by CapuM. 
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P. Webster; two Badgers {Melts taxus) from Russia, presented 
by Mr. C. R. Meltzei; a Cinereous Sea Engle (Halinthu albi- 
cilla), European, presented by the Hon. M. Finch Hatton ; two 
Common Barn Owls {Strix flatnmta ), British, presented by 
Master Golden; a Mountain Ka-Ka [Nestor notnbilh ) from New 
Zealand, deposited; two Snow Buntings (Plcttrophanes nivalis). 


ductor of the vehicle, to something upon the sun’s disk; he had 
| not wholly risen in an unimpeded view, was of a blood-red 
\ colour, and, as usual, seemed magnified. Under these circuni- 
I stances Lichtenberg says he saw with the naked eye, to his no 
! small surprise, a dark, well-defined spot, the diameter of which 
; he estimated at more than a twelfth of the apparent diameter of 
the sun: "etwes unter dem MiUelpunkte gegen den nordlkhen 


two Mountain Linnets {.Linota flavirostris), a Cirl Bunting j Band.’ It is added ‘ Die vollkommen runde Gestalt nnd dtr 
(Emberiza drlus), British, purchased. vollig reine Aua-chnitt liesfen auch beim ersten Anblick schon 

r [ et was Anderes als ein gemeinen Sonnentfcck von seltener 

, I (j rossc vermuthen. Er dauerte auch nicht lange, so sab ich 


OUR ASTRONOMICAL COLUMN I deutlieb, dass ich mich in meiner Meinung nicht geirrt hatte, 


Thk Observatory of Melbourne.— The sixteenth annual 
report to the Board of Visitors of this Observatory has been 
issued by the Director Mr. Ellery. The staff now consists of the 
Government Astronomer, the Chief Assistant, Mr. While, and 
three junior assistants. Mr. White takes charge of the meridional 
work, and on Mr. Turner devolves the observation, drawing, 
and photography in connection with the great telescope, and ob¬ 
taining daily sun-picturcs with the photo-heliograph. The large 
telescope almost monopolises the services of a workman. The 
actual work with this instrument during the year ending June 30, 
1881, to which the Report refers, was performed on sixty-eight 
nights, twenty-four-of which were devoted to lunar photo¬ 
graphy, unfavourable weather, or bright moonlight is stated to 
have interfered on 125 nights, while eighty-two nights were 
occupied with the great influx of visitors to the Observatory, 
during the continuance of the Melbourne International Exhibi¬ 
tion. Twenty-two nebulae of Sir John Ilerschel’s Catalogue 
were observed and sketched, with a new one, preceding No. 
37°5 by im. 7s., and 4' 30" south. The majority of the nebula: 
observed agree well with Herschcl’s description, but Nos. 4502, 
4510, and 5012 do not accord with his measures ; 3430 is found 
to be much more suddenly condensed in the centre, and 3734 is 
much fainter than he de^ribes. The nebula surrounding 17 
Argfis was carefully compared on three occasions with drawings 
of 1873, but no decided change could be detected. During the 
year, 175 photographs of the sun were obtained showing a marked 
increase of snots and disturbances of the surface. The magnetical 
and meteorological work and progress of intercolonial meteoro¬ 
logy are also subjects of the report. The Government had 
approved of the purchase of a new transit-cirde more adequate 
to the requirements of the day than the existing instrument, and 
the necessary amount had been placed upon the estimates. 

The Observatory of Cordoba.— Dr. B. A. Gould, writing 
on December 22, mentions that the first volume of the Cordoba 
astronomical observations was finished, and he expected to 
forward it to Europe during the ensuing week. A meteorological 
volume would follow immediately. 


The Great Comet of 1881.— The following places depend 
upon the lost ellipse calculated by MM. Duner and Engstrdm of 
Land:— 

At 12I1. Berlin M.T. 

R.A. Deck 



Problematical Sun-spots.— As a some* hat ■larffav case 
*0 that recorded by Sk William Thomson infest week’* Nature, 
w»may recall an observation by Lisbtenberg on November 19, 
described in a letter from his brother in Zach’a AUgtmkne 
mgrtphw&e Et&mmdtn, 1798, p. ado; the observation ted 
■** mentioned in Gotting^ Tmuhmbnuke for 1787, p, mi. 
InUchteaberg'tdiary he had entered the particulars as foibwi: 

November *9, re6a, as, in 00mpony with a friend, v. 
-ftejlok*of Reinhehs, he waljourceying ftam Werzburg towards 
early tn the monung, one of great coW end -thick 
vapours, their attention was directed at sunrise, by the can- 


dam der Korper hatte seine Stcllc merklich verandert. ’ The 
journey to Erlangen was hastened in the hope of arriving there 
befoic the egress of the spot, and on reaching the town Lichten- 
berg says he hurried to Prof. Arnold to secure confirmation of 
his ob-ervation, hut although immediate steps with that object 
were taken, the body was found to have passed off the sun, 
which appeared round and spotless. 

The brother who communicated these details to Zsch, con¬ 
sidered that in conjunction with a diagram, it followed that the 
object had de-crihcd a chord of nearly 70* on the solar disk in 
abuut three hours; the direction being from the north limb 
towards the south. 


GEOGRAPHICAL NOTES 

The French African traveller, M. tie Sanderval, has re¬ 
turned to Park from bis expedition to Tiihbo. His principal 
object was to find the route which European travellers have 
searched for for more than a century, and wliich is destined even¬ 
tually to become the main route by which civilisation will 
progress from the coast to the Upper Niger and the Soudan. 
During his first journey in 1879 M. dc Sanderval obtained per¬ 
mission to construct a railway from the Iman of Timbo and grant 
of a district of 12,000 square kilometres. The maps and notes of 
the traveller will be presented to the Academy by M. dc Lesseps. 

At the meeting of the Geographical Society on Monday last, 
Mr. Cuthbert E. Peek read a paper on the journey across Ice¬ 
land which he made last summer in company with Mr. E. Delmar 
Morgan and Mr. J. Coles. Mr. Delmar Morgan afterwards gave 
an account of an excursion which he made by himself to Aikja, 
the only Englishmen who have visited it before having been 
Messrs. Watts and Leek. The interest in Mr. Peek’s expe¬ 
dition centres almost entirely in the fact that he had been 
entirely trained to the use of instruments, &c., at the Geographi¬ 
cal Society under Mr. Cole-, the instructor, and the result shows 
that the system adopted is useful and effective. 

In the Geographical Society’s Proceedings this month, the 
only papers are those read at the meeting of January 16, ami 
alluded to in our issue of January 26. The map on which the 
routes of Mr. Thomson and the Rev. C. Maples nre laid down, 
is a useful contrffmrion to the geography of East Africa. A 
note on Mr. O’Neill’s journey in the interior of Mozambique 
dissipates all hopes which may have been formed that he had 
visited the snow-clad mountains there. Mr. O'Neill appears to 
have reached a point within sight of the lofty peak rnrnuli, 
said by natives to be capped with snow, but owing to douds he 
could not verify this rtatement. Much rueful Information will 
be found collected together under the head of Pfcre Du parquet's 
journeys in Ovampo-land. The remainder of this issue is 
largely devoted to foreign societies, among the reports of which 
w ill be found authoritative accounts of Dr. Stecker’s work in 
Abyssinia, and Mr. Toliakof’s in the Inland of Saghalien. 

It is stated that Col. Prjevalsky intends shortly to start on 
another Expedition to Tibet, and we hope that this time he may 
at length succeed in reaching Lhassa. 

Col. VttmncoF has furnished the French Geographical 
Satiety with mme notes of Dr. Hegel's new journey in Central 
Ask, principally m Karategin and Darwaz. His eapfortois 
commenced on the banks of the Macho, near the Zarafshan 
Glacier, whence he went first to Gam, the aaoilal of Karategin, 
traverakg ike mountains by the Jfekahif defile, and descending 
into the teller of the XiriUra b j the little over Ser-bekh. 
From Gam he went to Keh-Khuwb, tmreaiogwn the my the 
valley of the River Wakish or Wakhia, |ad the Kamobnk, 
Bagredeaht, and Xhubu-rahat pastes, the-first of which Is 9500 
feet above the sea. Further on he followed the valley of the 
Onus as far as the confluence of the Worij, which the natives 
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consider one of the two principal sources of the Amn-daria, the 
other being the Pianj. According to their statements the Ak- 
su, which waters the Pamir, is an affluent of the Wanj, and does 
not fall into the Pianj near Kala Wamar, the affluent of the 
Pianj being called the Chun'uk-daria, which flows out of the 
Yashil-kuf In order to assure himself of the truth .of these 
statements Dr. Regel followed the Wanj as far as Tesh-i-Senghi, 
and he found that the river contained abundance of water. He 
intended to spend the winter at Darwaz, in order to resume his 
explorations in the spring, and it may be hoped that he will suc¬ 
ceed in solving the last remaining mysteries of the Pamir, 

Mr. S. E. Peal’s account of his expedition in 1879 to the 
Nongyang Lake aud to the pa<s over the Patkoi Range will be 
found, with map and panoramic sketches, in Port 2, No. I, of 
the Bengal Asiatic Society's Journal for tS8l. 

The following despatch has been received at the London 
office of the New York Hirald: —“Irkutsk, February t, 1882, 
2,45 p.m. Our three boats left SemenoLky Island on the 
morning of September 12, bound for llarkin, ninety five miles 
distant We got clear of ice at noon. Heavy gale from north¬ 
east, and boats dispersed during night; captain’s boat, bailed 
deep, lost mast and sails. We made land on the evening of the 
17th, shoal water. Boat abandoned two miles from beach; 
party waded and reached deserted village, Snea>tor; ‘ caclufd’ 
log books j proceeded south on the 19th. Delong’s last record 
found reads as follows:—‘Saturday, October 1st—Fouiteen of 
the officers and men of the Jcannetlt reached this hut on Wed¬ 
nesday, September 28, and having been forced to wait for the 
river to freeze over, are proceeding to crovs to the west hide this 
morning on their journey to reach some settlement on the I*na 
River. We have only two days' provisions, but having been 
fortunate enough thus far to get game in our pressing needs we 
have no fears for the future. Our party all well, except Ericksen, 
whose toes have been amputated in consequence of frostbites. 
Other records will be found in several huts on the east side of 
the river, along which wc have come from the north.—(Signed) 
George W. Delong.’ Three subsequent records had been 
found. Ericksen died October 7 ; pany in great distress for 
food. Noras and Nmdemann sent ahead for relief, October 9. 
They marched south fifteen days, and were found in a starving 
condition, October 24, by three natives, who took them to a 
settlement. They could not make themselves understood. New s 
of them reached us October 29. Immediate search commenced, 
and party traced to a wilderness on left hank of Lena. Natives 
refused further work, and return to Bulong ; was necessary to 
get Russian assistance.—November 28.—A large party is now 
searching, having to dig out everything deeply covered with 
snow. The wilderness devoid of game. Very prompt and 
efficient action by Russian*.. Every effort is being made. Jack 
Cole’s tranquil to-day; violent only at times ; softening of brain. 
My left eye ruined, and right one badly impaired. Other men 
.well- Jackson has telegraphed me from Orenburg.— John 
Danenhaukr.” Semenofsky Island is probably a small island 
marked Semenov in the map in the “ Voyage of the Vega,’’ on 
the north-west of Stobovoi Island in the New Siberia group, 
Barkln is on the north-east point of the Lena delta, where there 
is a winter tent. Sagastyr, where they landed, is at the mouth 
of the most northern branch of the Lena delta. The engineer 
Melville has made arrangements for a thorough search for the 
missing party, at once. 


THE PRIZES OF THE PARIS ACADEMY OF 
SCIENCES 

'THE annual distribution of prizes at the Academy of Sciences 
A took place on Monday February 6. M. Wurtz, president 
for the year 1881, wus iu the chair. The list of lanreates was 
read by M. Dumas. 

The prize of 240 /, for any improvement in the French naval 
forces was awarded to M. Sibert for his apparatus for measuring 
the velocity of projectiles, and to M. llrault for bis study of 
naval meteorology. 

The Lalande Prize waa awarded to Prof. Swift of Rochester, 
fU.S.) for the discovery of seven comets In the brief interval of 
four years. Another astronomical prize was awarded to Mr. 
D. Gill, director of the Cape Observatory, for his determination 
of the solar parallax by Observations of Mars. 

The prize in Physics was awarded to M. Plants for his 
accumulators, and the Commission records the wonderful experi¬ 
ment which was executed by this pfaysieist when he obtained 


a tension of 1200 elements with two Bunsens. Amongst 
the other prizes which may present some special interest 
are the followingM. Briot, for his work, “Sur les Fonctiuns 
Abeliennes ” ; M. Etienne Gilbert, “ Etude sur les Philtres, 
Charmes,; Poisons.” No prize was awarded for the ques¬ 
tion “to ascertain by direct observations and experiments 
the influence of exterior objects on the structure of vegetative 
organs,” but a sum of 60/. was delivered to M, Mer to encou¬ 
rage him to work again at the same question which remains 
open for competition in 1882. One of the Monthyon Prizes 
was awarded to Dr. Favre for his work on Daltonism, and 
another to Dr. Paul Richer for a treatise on hystero-epilepsy. 
M. Collin took the interest of the Ureant Prize for his work 
on " Epidemical Affections.” This prize, originally destined 
for a remedy against cholera, amounts to 4000and the in¬ 
terest is distributed every year, to avoid indefinite accumulation. 
A posthumous prize was awarded to M. Henri St. Claire De- 
ville for his discovery of the law of dissociation. The rules 
forbid the Academy to give such an honour to any of its living 
members, and it is the first time on record that it has been given 
to a departed one. 

When the long series of laureates was recited, M. Bertrand, 
perpetual secretary for the section of Mathematical Sciences, 
read the Huge of Leon Foucault, the inventor of the gyro¬ 
scope, electric light regulator, siderostat, silvered glass telescopes, 
determination 01 velocity of light, &c. M. Leon Foucault was 
born in Paris in 1819, he died in the same city in 1868, anil 
never travelled abroad. He was self-educated, having passed 
his honours only when already illustrious. M. Bertrand has 
written the preface to the collection of his scientific works, pub¬ 
lished in 1878 by his mother—a large 4to volume of 600 pages. 
M. Leon Foucault was besides a very active and successful 
writer, having been the scientific editor of the Feuillcton of the 
/Mats for years. His succes-or is now M. de Porvillc. 


INSTITUTION OF MECHANICAL ENGINEERS 
’V HE Annual Genernl Meeting of this Instituiion was held at 
1 the Institution of Civil Engineers, Great George Street, 
on January 26 and 27. 

The Annual Report of the Council drew attention to the sub¬ 
jects of experimental research, of which some account has already 
been given in Nature. With regard to riveted joints, it 
appears that a long and elaborate series of experiments have 
been carried on for the Committee by Prof. Kennedy, at the 
Engineering Laboratory, University College. These experiments 
dealt exclusively with steel plates and rivets, and were directed 
fir.-t to ascertain the constants of resistance to tension, shearing, 
&c., in mild steel, the knowledge of which is necessary in order 
to design the strongest form of joint, and secondly to test joints 
designed on the basis of the values thus discovered, as against 
other joints, made purposely to have an excess or defect in one 
or other of the areas through which fracture might take place. 
The work has been completely successful; the correctly-designed 
joints giving decidedly the best results and thus affording a 
satisfactory verification of the value determined for the constants. 
The experiments have further brought out strongly the fact that 
joints in iron and rieel must be designed in a very different 
manner to give the best results in each, the reason being that 
the shearing resistance of the rivets is about the same in iron and 
steel, while the tensile resistance is mnch higher in the latter than 
the former. Hence the deduction that manufacturers, who have 
been content simply to transfer to steel the rules they have been 
in the habit of using for iron, have thereby involved themselves 
in serious error. 

With regard to the other subject, the hardening and tempering 
of steel, the Institution have just published some very interesting 
researches made for them by Prof. Abel, C.B., F.R.S., and also 
by Prof. Chandler Roberts, F.R.S, The former has shown, by 
the analysis of thin disks of hardened and nnhardened steel, the 
high probability that In unhardened steel the carbon is present as 
a definite carbide of iron (probible composition Fe,C,), 
eliminated from the iron in a more or less crystalline form; that 
on heating, this compound is dbsolved in, or assimilated by, the 
metal; Mid that sudden cooling does not allow time for the 
elimination to take place, the carbide thus remaining dissolved, 
more or less completely, and giving a corresponding degree of 
hardness to the mass. Prof. Chandler Roberts’ researches bear 
on a suggestion which had been made, that the hardening of 
steel was connected with the occlusion and exclusion of gases by 




Feb. 9, 18S2J 


NATURE 


3Si 


tbe metal, iu the process of heating and cooling. This he has 
shown to be unfounded, by heating steel (previously deprived of 
all occluded gas) to bright redness in a vacuum tube, and then 
plunging it in mercury, when it uas found to harden just as 
usual. The same followed when a coil of wire was heated in 
vattw by an electric current, to expel the gas, and then quenched 
in mercury. 

The first paper rend was by Mr. J. J. Tylor, on meters for regis- 
tering small flows of water. The many forms of water meter 
in use are sharply divided into two classes : piston meters, in 
which the water is made to flow into a cylinder under a piston, 
and to escape when the cylinder is full, tbe number.of cylinder- 
fuls being measured; and inferential meter-, in which the 
water is made to turn a fan of some kind, presumably at the 
same speed as that of the water it-elf, and the number of revo¬ 
lutions of tbis fan Is measured. The latter class has often been 
supposed to be less reliable than the former, especially when the 
quantity passing is small; but the paper gives the results of 
several comparative experiments, which show that an inferential 
meter is at least as accurate as a pUton meter for all except the 
very smallest flows, and that for these neither form is fully to be 
depended on. In practice, however, it is found that, even in 
small tenement-, little or no water is drawn at so slow a speed as 
to render meters unreliable. Various tables were given allowing 
the great advantages of the meter as detecting waste, the amount 
of which, under our present water system, is enormous. Good 
reason is given for believing that ten gallons per head per day in 
small houses, and fifteen in large houses, is an ample allowance 
for the real wants of the population ; and yet twenty-seven gal¬ 
lons per head is the regular supply of the London water com¬ 
panies. This is probably the mo?t gigantic specimen of organised 
waste in the world. The means of stopping it are well within 
the compass of science, and the expense would n A be very great; 
but with the present anarchy in everything connected with metro¬ 
politan government, it is, we fear, hopeless to expect the matter 
to receive attention. 

To prevent this waste it is not necessary (as Mr. Tylor pointed 
out in (he discussion) to place a meter in every house. Although 
many Continental towns are sup lied on that system, it would be 
difficult of introduction in London, and It may be questioned (as 
various speakers did question) whether it would be worth the 
expense. The "district meter" system practically accomplishes 
the same end without this difficulty. On this system a meter is 
connected with a train of clockwork and drum, so as to register 
the amount of water passed during -uccessive intervals, say of 
ten minutes each. The consumption in the different districts of 
a town, each containing some hundred houses, is measured for 24 
hours each, by simply placing the recording meter successively on 
the maips supplying them. If any of the diagrams thus obtained 
show special anomalies, the cause can be inquired into: for 
instance, if a district shows a large quantity of water passing 
in the small hours of the night, it is obvious that there is serious 
leakage somewhere ; and the inspector proceeds to make a noc¬ 
turnal tour, and to listen at the stopcocks of each house succes¬ 
sively, by which means he can soon detect where the fault lies. 
In instances given by Mr. Tylor, the use of this simple plan had 
been effectual in reducing the consumption by fully one-half in 
particular districts. The system has been applied to the Honses 
of Parliament; and the consumption of water during some of the 
prolonged debates of las: session has thus been recorded for the 
benefit of posterity, 

The second paper was by Mr. A. A. Langley (engineer to the 
Great Eastern Railway), on the system of dredging introduced 
by M. Bazin, the celebrated hydraulician, on the rivers of 
France. Nothing can be more simple than this arrangement. 
An ordinary centrifugal pump is worked on board the dredger, 
and a flexible pipe leads from the pump to the bottom of the 
water, where U terminates In an elbow-shaped noztle. The 
sand and gravel is sucked up the pipe, passes thrmigh the pump, 
and Is conveyed along an open channel to the side of the 
dredger, where it falls into a hopper barge or is otherwise 
disposed of. On this system the water pre-sure, os will be 
seen, Is used to facilitate the raising of the sand to the surface; 
whereas in all other dredgers it is a hindrance rather than other¬ 
wise. It thus forms an excellent adaptation of scientific prin¬ 
ciples ; and though not applicable for clay or hard groond, is 
much cheaper and more rapid than other forms tn the removing 
of send and shingle. It has also the great advantage that it can 
be worked in rough water, since a moderate rise and fall of the 
vessel does not affect the flexible pipe. 


There is another point of interest in connection with this 
dredger. When first started at Lowestoft it was found impos¬ 
sible to make it work with anything like speed or economy, 
owing to the rapid wear of the cheeks and blades of the pump, 
which were cut bv the sand exactly as glass is cut ia the sand¬ 
blast process. After many trials the evil was stopped by the 
simple process of protecting the blades of the fan hy pieces of 
thick india-rubber, which from its softness and elasticity yields 
to the cutting action, and thus escapes much injury itself, while 
it prevents all injury to the checks. This peculiar property of 
india-rubber has, we believe, been previously utilised in connec¬ 
tion with the sand-blast process, but it has never been adopted 
on so large a scale, and it certainly deserves to be very widely 
known. 

In the course of the discussion Mr. Charles Ball, who has 
worked a large number of these dredger-’, mentioned that he had 
forced sand thus dredged for a distance of 600 yards through 
h iriznntal pipes, by the mere action of the pump. To prevent 
the silt from settling during its passage along open troughs, be 
had inserted a light" angle iron in an undulating line along the 
inside of the trough, so as to give the water a continual twisting 
motion as it travelled onwards. The great difficulty was to 
prevent the water from ceasing to flow, either from the sand 
accumulating al*>ve the pump, or from old sacks and other 
rubbish choking the nozzle. The former was got over mainly 
by making the discharges-pi pc horizontal, and giving it a siphon 
bend, which kept the water always within it, and prevented any 
difficulty in starting the pump; and the latter by making openings 
in the nozzle, just above the grating, which were covered by an 
indiarubber band having slits in it. When the grating got 
choked and a vacuum l»cgan to form inside the nozzle, the-e slits 
opened to the pre-sure, and allowed the water to flow in. 

The third paper was by Mr. K. 11. Ellington, on hydraulic 
lifts for pas-engers and goods. The risks which attend the use 
of ordinary chain lifts were minutely described, and also the way 
in which these are removed by tbe use of direct acting hydraulic 
lifts, in which the cage rests on the top of a column of pressure- 
water, both in ascending and de-cending. The chief difficulty 
with such lifts is to balance the dead weight of the cage and 
attachments, so as to save the needless expenditure of power iu 
raising these each time; and an ingenious arrangement of 
hydraulic cylinders is described, by which this is attained with¬ 
out the use of counter-weights or chains, A table of experi¬ 
ments on lifts of this and other types is given, which shows the 
efficiency to be very high, ranging from 75 to 80 per cent. The 
discussion on this paper was adjourned, for want of time, to the 
next meeting. 


THE CHEMISTRY OF HAST FIBRE 1 
T N a previous paper (see Chtm. Ntws, 43, 77, and Chtm. Soc. 
x your, xxxviii. 666) the authors established the following 
points :—The chemical similarity between the non-cellulose con¬ 
stituents of monocotyledonous and dicotyledonous fibres; the 
re-olution of the jute film bv chlorine into cellulose (using this 
word in a general sense), ana the chloroderivative of an aromatic 
body, «{C 19 Hj,,C 1 4 O b ); all bast fibres examined (flax, hemp, 
manilla, esparto, &c.) yielded a similar body; the reactions of 
this substance suggested the hypothesis that it was a complicated 
derivative of tetrachlorquinonc ; jute fibre was resolved by boil¬ 
ing dilute hydrochloric or sulphuric acid into a soluble carbo¬ 
hydrate and an insoluble compound of the aromatic body with 
the more stable form of the cellulose ; dilute nitric acid resolves 
the fibre into cellulose and a nitroderivative of the aromatic 
constituents n {C n H«(NO t )O n H a }; no constituent of the nature 
of pectose was found, From these facts the authors drew the 
conclusion that jute fibre consists of cellulose intimately asso¬ 
ciated with a complicated body allied to tbe quinones, in (act, a 
celluiidt after the type of the glucosides, the aromatic body 
being united to cellulose tn place of glucose. They also ob¬ 
served that the chlorinated body, when treated with a solution, 
of sodium sulphite, develops a magnificent purple colour; this 
reaction was applied for the detection of bast fibres. In the 
present paper the authors have continued this line of research. 
To the aiomatie constituent of the jute fibre the authors assign 
the formula CuHttOg. The resemblance of this formula to . 
that of catechin, Ci,Hi,0« 3 H »0, suggested a comparative 
investigation of the latter substance; both catechin and cateehu- 
1 Absiiact of papers by C. F. Cross and E. J. Bevu at the Chemical 
Society, January tg. 
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tannic acid yielded a chlorine derivative resembling that men¬ 
tioned above, which gave a brilliant magenta colour with sodium 
sulphite. Moreover, from a specimen of jute fibre which had 
l>ecome rotten through shipment in a damp state, a body was 
extracted having all the properties of a tannin. Esparto resin, 
when fused with potash, furnished phloroglucin and much proto- 
catechuic acid. The general identity of these non-cellulose con¬ 
stituents with the class of astringent substances or tannins is 
thus fully established. 

The authors then give details as to the bromine and chlorine 
compounds obtained tram Esparto resin ; they next investigate the 
action of caustic alkalies on the chlorine derivative C^II^C^O, 
of jute-fibre, by which action two atoms of chlorine were re¬ 
moved, as is the case with chloranil. By the action of bromine 
on jute-fibre a broroinated compound was obtained similar to 
that from Esparto resin. As regards the constitution of these 
derivatives the authors are inclined to believe that their molecule 
is built up round chloranil as a centre. Chloranil, when boiled 
with sugar, forms a brown substance which behaves with 
alkalies and chlorine exactly like the aromatic substance ob¬ 
tained from bast fibres. 

The anthors next consider the wider problem of the relation 
of the cellulose to the non-cellulose constituents of bast-fibres, 
and the relation of both to the life ol the plant. In these points 
they have been anticipated by the investigations and inferences 
of the physiological botanists Sachs, Sachsse, &c„ who have 
stated that cellulose is directly derived from starch or its physical 
equivalents sugar, fat, or ioulin, and is not a product of the 
resolution of a proteid molecule; this formation of cellulose is 
attended iv*th the evolution of carbonic anhydride. The che¬ 
mical changes ore expressed by Sachsse thus:— 

n(C a ,II #0 O M + M O)=,n( M CO a -l*«H t O + C„II 1S 0 8 ) 1 

tlie molecule nC*n, a O # is then transformed into substances 
having the atomic ratio The formation of cellulose 

usually occurs in tlio-e portions containing no chlorophyll ; the 
formation of starch, on the other hand, is associated with tits 
presence of chlorophyll and the evolution of oxygen. The 
lignificatiou of fibres originally consisting of pure cellulose is 
held by Bachs to bo a modification of the cc)l-<-ulwtance (celln- 
lose), and not an infiltration of Mibstances from the contents of 
the cell. This change is expressed by Sachs.se thus j— 

^2ei| 4 |^ 10 ™ ^ W 

Sachsse thinks that it is to this more highly oxidi-cd molecule 
C*H u O b that the origin of the tannins is to lie referred. The 
authors dissent from this equation, nnd think that bodies re¬ 
sembling metapectic acid C g If H O 0 nre formed. Such bodifs 
have been found by Kolbs in linen-fibre, and by the authors in 
the portions of the jute-fibre near the roots (jute-cuttings). Sachs 
maintains that the tannins are degradation products of cellulose 
and are to be looked upon as excreta, like urea in the animal. If 
now the extreme terms of the developmental series are the cellu¬ 
lose and the tannins, it devolves upon the chemist to investigate 
the intermediate stages of the transformation. The authors 
therefore treated jute fibre with dilute {$ per cent.) sulphuric 
acid at moderate temperature*; at a result otf these experiments 
they conclude that the jute fibre consists for the most part not of 
cellulose, but of a transition form between the original carbo¬ 
hydrate and its ultimate modification of a soluble astringent. To 
this transitional modification the authors give the name of 
bastost, os the authors consider there ore many celluloses, so also 
there will be many forma of bestow. The aromatic derivatives 
derived from-these hastens the anthers propose to call baatim. 
The authors- then adduce various arguments to- prove that the 
conversion 0# carbo-hydrates into aromatic bodies is possible. 
Thus Hoppe Seyler, by heating starch to high temperatures with 
water, fo rm ed pyroeatochin. Guncottoss or nferocetluloses 
degrade spontaneously into bodies of the pectic class, and the 
authors, by the action of strong sulphuric acid on dextrin at 7 
per cent, obtained * black substance which furnished a 
chlorinated product resembling in its properties the chlorobastin 
previously described. The formation' of tne black substance was 
accompanied with that of acetic and carbonic acids. The 
authors conclude tha> paper with the results of several oducd- 
laneoua researches bearing on the subject. The stony concre¬ 
tions of pears can be converted into cellulose; and a chlorobastin 
giving the colour reaction with sodie sulphite. The origin of 
tannins, the reactions of jute substance under high pressure, the 
reduction of indigo by jute, the reaction of linseed, oil with 


are the titles of these miscellaneous researches. The authors 
finally embody their results in a diagrammatic survey or genea¬ 
logical tree : Carbonic anhydride and water, by the action of 
light, protoplasm and chlorophyll, form starch; starch and oxygen, 
during the growth of the plant give off CO* and HjO, pectin 
and cellulose being formed. The starch passes through bestone 
to ba'.tin. Bastose cau be split up in various ways by chlorine 
into cellulose and chlorobastin, by dilute sulphuric acid into 
furfurol, acetic acid, &c., and tannins (insoluble) by decay into 
pectic acid, and tannins (soluble) by nitric acid into cellulose and 
a nitro body. Iiastin, by fusion with KHO, furnishes phiofa- 
glucin and protocatechulc acid, and by chlorination carbonic 
add nnd chlurohastiu. 


NOTES FROM THE OTAGO UNIVERSITY 
MUSEUM 

I. —On a New Mtlhoti of Presenting Cartilaginous Skeletons 
and other Soft Animal Structures 
reading I'rofe-snr Miall’s account of the employment of 
v - / glycerine jelly for the preservation of anatomical prepara¬ 
tions (Nature, vol. xviii. p. 312), it occurred to me that many of 
the more solid and less complicated structures, usually kept in 
spirit, might possibly be preserved by thoroughly impregnatinglliem 
with glycerine jelly and then allowing them to dry. 1 was able to 
make very few experiments in this direction lmfore leaving Eng¬ 
land, but during the present year I have tested the method I am 
about to describe enough to make me feel tolerably confident in 
recommending it as of especial value for cartilaginous and parti¬ 
ally ossified skeletons, and useful also for such things as hearts, 
stomachs, and other \isccra, and for the exoskeletons of 
Crustacea, Kchinodcrms, &c. 

I viill first describe the method adopted in preparing the 
skeleton of a fre-h Elasmobranch. The fish is eviscerated, the 
gills removed and placed in strong spirit, and the body plunjped 
into water a few degrees below the boiling point. An immersion 
varying from a few seconds to a few minutes serves to soften the 
mmole and connective ti-sue to such an extent that they can 
readily be stripped from the cartilage without injury to the latter. 
This J find the only satisfactory way of cleansing many ports of 
the elasmobranch skeleton, notably the vertebral column. In 
the case of the gills even a momentary immersion in hot water 
is liable to cause a separation of the cartilages ; they are there¬ 
fore best prenaied in the cold, after the ligaments have been well 
hardened with alcohol. After the remainder of the skeleton is 
cleansed it may either be put through the preserving process at 
once, or previously hardened in alcohol—the latter alternative is 
the best, since it diminishes subsequent shrinking, but it is not 
essential and may very well lie dispensed with in the case of 
large skeletons, for the sake of saving the otherwise large ex¬ 
penditure of alcohol. 1 need hardly say that it is always advisable 
to separate the skull from the vertebral column, the pectoral 
fin from the shoulder girdle, ficc., as in this partially disarticu¬ 
lated condition the skeleton is more easily manipulated, besides 
being more convenient for future use. In the caw of large 
sharks it is also necessary to divide the vertebral column into 
pieces smalt enough for the vessel used in the preserving 
process. 

The various parts of the skeleton, with or without previous 
hardening in alcohol, arc then placed in “glycerinefluid ” of the 
following composition 

Glycerine . 1 litre. 

Water . r „ 

Alum . 20 grm. 

Corrosive sublimate . 10 „ 

This fluid is a modification of Wickersbeimer’a, the chief 
alteration being the omission of alcohol: the alum may 
also be omitted If the specimen has been hardened with alcohol. 
After remaining in the fluid until thoroughly permeated—two 
days to a week, according to size—the skeleton is transferred to 


the following glycerine jelly 

Gelatine. 

Glycerine . 

Water . 

Corrosive sublimate 


::: ,S ?C 


The jelly Is kept at a heat just sufficient to melt it, in an 
s&rthenware vessel (neither the glycerine fluid nor the jelly- 
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both, and the specimen is retained in it for about three or f our days. 

It is of course advisable to have vessels of various sizes, so as 
not to use more jelly than is absolutely necessary, I Imd that a 
small pudding-basin, a vegetabU-dt-.il, a soup-tureen, and an 
earthenware foot-bath form a very useful set of vessels ; a galva¬ 
nised iron wash-tub serving as an excellent water bath. For 
ordinary purposes I Ut>e gekitine-glue instead of pure gelatine, 
the former being only one-fourth the price of the latter. Phenol 
may be substituted for corrosive sublimate. 

After removal from the glycerine the specimen is thoroughly 
drained, and placed in a dry roam protected from the dust. Such 
parts as the vertebral column, the fins, and, in most cases the 
skull may be left to dry without further care, but thick 
or strongly curved structures, such as the jaws and shoulder 
ginlle, should be fastened out while drying with strappings of 
tape, small wooden or cardboard supports, &c., as otherwise a 
oeetaia amount of twisting is inevitable. 

- When no more shrinking or “buckling" Is perceptible—it is 
generally advisable to allow some weeks For this—the specimen 
is varnished with a solution of white shellac in rectified spirit. 
This should be done in a warm room, as the slightest damp pro¬ 
daces precipitation of the shellac. After two or three coots of 
this varnish the cartilage is found Jo have a dry and smooth but 
not too glossy surface. 

In mounting the skeleton the best way is to snpport each part 
separately on a light wire cradle, so that it can at auy time he 
removed for examination. If it is found necessary to articulate 
any of the parts, it is advisable to use platinum wire. 

In preparing the chondrocranium of Teleostci (e.g. Sal mo) it is 
again advisable to have recourse to parboiling : the membrane 
bones can then be easily removedand the cartilaginous brain-ease, 
Meckel’s cartilages, and the branchial arches prepared as above. 
Skeletons of earlier mammalian foetuses must be put through the 
process in Mo, the chief disadvantage of this method being that 
the bones, being impregnated with gelatine, never become very 
white. In later foetuses the epiphyses of the long bones and 
other cartilages are readily removed, and may theu be prepared 
separately. In disarticulating mammalian skulls it is a good 
plan to remove the mesethmoid and prepare it in the above 
method, thus preserving an important part of the skull which 
the student, as a rule, never sees unless he takes the trouble to 
dissect it out for himself. 

Up to the present time my two assistants—to whose care and 
patience it is only right that I should express my indebtedness- 
have prepared entire skeletons of Carcharodon, Cessation, Raja, 
Cemtodus, and calf foetus, chondrocrania of Alopecias, Acan- 
thioR, Salmo, and Petromyzon, and mesethmoid of the sheep. 
Same of these have now been prepared for several month*, aad 
the small amount of shrinkage may be gathered from the fact 
that an entire skeleton of Ceratodus lost only t -36th of its length, 
and that the membrane bones of die Trout, which were separated 
from the chondrocranium before the preparation of the latter, 
fitted afterwards into tlieir places with great accuracy. I have 
not yet, however, been thoroughly successful with the jaws of the 
lilasmobranchs, as hitherto there has always been a slight cracking 
of the superficial calcareous crust, which in the jaws is much thicker 
than elsewhere; but as this is sometimes seen, to a slight extent, 
even m spirit specimens, I do not at present see how to prevent 
it entirely. With purely cartilaginous structures the success of the 
method is very marked .- for instance, the gilt-arches of Cestrocion 
and ofKaja, prepared with the delicate branchial rays, and in the 
former genus, the extra-branchial cartilages have, after several 
weeks, their flexibility and tranducency uni m pa red. 

Other organs, for the preservation of which I have found this 
method successful, arc hearts, stomachs, intestines, &c. Even 
the entire alimentary canal with the liver spleen and pancreas of, 
for instance,, a skate, may be prepared with a tolerable amount 
of success. All these soft parts must, of course, be tint thoroughly 
hardened with alcohol or chromic acid. I have^Iso obtained a 
fairly good preparation of the skate’s brain in aid with the in¬ 
tracranial portions of the cerebral nerves, but as fer as my present 
experience goes, I hardly think that my method is likely to be 
as successful as Giacomini’s for brains (Joum, <f Attai. and 
*kys. t January, £879). 

x may mention .that I have tried a modification of Giacomini’a 
method for cartilaginous skeletons, but hitherto have not found 
it to successful as me glycerine jelly process. 

I -have had some little success in preserving Crustacea, 
EcWnodemm, See., so as to retain their natural colour and flexi¬ 
bility, but fbrther experiments are wanted in this direction. I 


have also made one or two attempts to apply the method for the 
preparation of skins of fishes amphibia and reptiles for stuffing : 
the few experiments already made show a distinct improvement 
upon the ordinary dried skins, both in the preservation of the 
natural colour and in the diminution of shrinking. Home modi¬ 
fication of the process may possibly be useful for the wattles, 
& c., of birds. In spite of the obvious objections to stuffed 
specimens, they could be ill-spared in a public museum, neither 
skjas nor spirit specimens being suited to replace them, and it 
would certainly be an advance in museum technique, if, for 
n-.lance, t he ordinary brown, shrivelled, and highly varnished 
pecimens of fUhes could be replaced by something a little more 
life-like. T. Jrkkery Parker 

Dunedin, N.Z., November, 3rd, 1SS1 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oxford.— In a Convocation held on February 7 the sum of 
250/. was voted to the Unacre Professor for apparatus for the 
Phu&ioloirical Laboratory. 

DrT T. K. Chambers, Christchurch, bos been nominated to 

represent the University in the General Council of Medical 
Education in place of the late Prof. Rolleston. 

The Curators of the Bodleian library have elected Mr. E. W. 
B. Nicholson, M.A., of Trinity College, as Jiodley’s Librarian 
in place of the late Mr. Coxe. 

The Examiners for the Bunlelt Courts Geological Scholarship 
have given notice that the examination will be held on Monday, 
February 27 and three following days, at to a.m. The scholar¬ 
ship is tenable for two years, and is open to all members of the 
University who have passed the necessnTy examinations for the 
degree of B.A., and shall not have exceeded their twenty-seventh 
term. 


SCIENTIFIC SERIALS 

Journal dt Physique, January,—On the limits of electrolysis, 
by M. liei thelot.—Note on Prof. Clerk Maxwell's memoir on 
the theory of maintenance of electric currents by mechanical 
work without using permanent magnets, by M. Brillouin.—Ex¬ 
perimental researches on Purkiujc’s phenomenon, by MM. Mate 
de Lepinay and Nicati.—Varnish for writing on glass, by M. 
Crova. 

StaleIstituto Lombardo diScirme e Let/ere. Rendiconti, vol. xiv 
Knsc. xviii.-xix.—Zoological annotations, by Prof. Pavesi.—On 
protistological analysis ofdrin king water, by Prof. Maggi.—Another 
case of a tiogle kidney in man, with incomplete development of 
• the spermatic vesicle and the prostate on the defective side, by 
Prof. Sangalli.—Vines and their •enemies iu 1881, by Prof. 
Uarovaglio.—On some fossils of tile Upper Jurassic found in the 
western Venetian Alps, by Dr. Parana.—Experimental re¬ 
searches on the physiological and therapeutic action of cocaine, 
by Prof. Morselli and Dr. Buccola.—Reduction of integrals of 
algebraic functions to integrals of rational functions, by Prof. 
Formenti-—The double quadratic transformation of space and 
Us application to the non-Euclidian geometry, of space, by S. 
Aschieri. 

Fasc. xx.—Reports on works presented and on prize competi¬ 
tions, also announcement of prize subjects, 

A lit della R. Aeeademia del Lined, vol. vi. fasc. 3.—New 
series for expressing the heliocentric coordinates in function of 
the mean anomaly, by S. de Gascons.—Contribution to the 
anatomy of leaves, Part II., by S. Briosi, —On the present re¬ 
gression of glaciers of the Alps, by 8. Stoppani.—Reports on prize 
competitions. The royal pnze in biology (10,000 lire) is divided 
between Prof. Mosso and Prof. Trinchese, the work of the 
former-being sphygmogropbic researches on the circulation of the 
blood in the human brain; and'that of the latter on Italian 
maritime fauna (describing several new species), and on the 
early development of molluscs. The Royal prize in mineralogy 
and geology* (to, 000 Ike) is awarded to Prof. Taramelil, for a work 
on the geology of the Venetian province. In physical science Prof 
Foloni is awarded a prize of i<oo lire, for a memoir on the per¬ 
manent magnetism of steel atdtfiazent temperatures.—'The salient 
features of these and other memoirs ore motel 

Vol. xi. fasc. 4.—Researches on movements of the Intestine, 
by Signori Mosso and PeUaoani.—On the action of helogenated 
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organic radicals on the potasric compound of pyrol, by Signori 
Cwmioian and Dennatedt.—Contributions to the anatomy of 
leaves (continued), by S. Briosi.—On linear differential equa¬ 
tions, by S. Casorati. 

La Natura, January, 1882,—Considerations on some relations 
between the velocity of efflux, the specific heat, and the mean 
squares of the molecular velocity of gases, by Dr. Nachs.—On 
the rapidity with which light modifies the electric resistance of 
aelenium, by Prof. Bellati and Dr. Komanese.—On the products 
of eteotrolyris of various acid and alkaline solutions, with 
graphite electrodes, by Dr. Bantoli and Rcgrasogli. 


SOCIETIES AND ACADEMIES 
London 

Royal Society, December 8.—“The Vibrations of a Vortex 
Ring, and the Action of Two Vortex Rings upon each other," 
by J. J. Thomson. 

The first part of the paper contains a discussion of the vibra¬ 
tions which can occur in the figure of a vortex ring, whose 
cross-section is small compared w ith its aperture. It is proved 
that if the equations to the circular axis of a vortex ring are— 
p=a + a« cos nt 
3 = fin cos nt 

p being the distance of a point on the circular axis from the 
straight axis, and s the distance of the point from the mean 
plane of the circular axis, then— 

an~ A COS log 2t - n N /„* - t 
fi* = A 1 sin log " n >Jn~i /+Zf) 

where w is the angular velocity of molecular rotation, and e the 
the radius of the cross-section of the vortex core; « is until 
compared with a. 

Thus the time of Vibration for such a displacement in the 
circular axis is— 

or if T be the velocity of the vortex— 

This shows that a vortex ring with small cross section of core 
is stable for all displacements of its circular axis. Sir W, 
Thomson has proved that it is stable for all alterations in the 
shape of the cross-section of its core. 

The second part of the paper contains an investigation of the 
action of two vortices upon each other when the shortest distance 
between them is large compared with the diameter of either of 
the vortices. The amount of the disturbance each vortex 
experiences is worked out in the paper, but it may be sufficient 
to quote here the general effect of the collision which is given 
by the following rule:—the vortex which first passes through 
the point of intersection of the direction of motion of the two 
vortices is deflected towards the direction of motion of the 
other, it increases in 'radius and energy, atid its velocity of 
translation is diminished, the other vortex is deflected in the 
same direction as the first, it diminishes in radius and energy, 
and its velocity of translation is increased. 

“On Melting Point." By E. J. Mills, D.Sc., F.R.S. 
(Abstract) 

The author gives a list of twenty-three aromatic compounds, 
the melting-points of which he has determined in terms of the 
air thermometer. The average probable error of a single result 
is about 0**015. The numbers obtained, which range from 4a* 
to I2t*, obviously represent a set of thermometric standards, 
free from most of the grave inconveniences presented by the 
ordinary mercury-glass thermometer. In some cases they are 
shown to be proportional to the numerical value of the formula, 
a law which, it is suggested, may be in the limit the real law of 
melting-point. The original memoir contains a full description 
of apparatus and methods. 

Royal Society, January 13.—“On the results of Recent 
Explorations of Erect Trees containing Reptilian Remains in the 
Coal Formation of Nova Scotia," fay J, W. Dawson, C.M.G., 
LL.D., F.R.S., &c. 

The explorations referred to were carried on chiefly in the 


beds at Coal Mine Point, South Jogghw, Nova Scotia; and 
their object was to make an exhaustive examination of the con-, 
tents of erect trees found nt that place and containing remains of’ 
Batrachians and other land animal*-. 

A detailed section is given of the beds containing the erect 
trees in question, with lists of their fos-il remains. The most 
important part of the section is the following:— 

Ft. In. 


Sandstone with erect Catamites and Stigmaria roots 6 6 
Argillaceous sandstone, Cilamites, Stigmaria, and 

Alethoptiris Cuchitica . I 6 

Gray scale, with numerous fossil plants, and also 

Naiaidites , Carbonia, and fish scales . 2 4 

Black coaly shale, with similar fossils . I 1 

Coal, with impressions of Sigillaria bark . o 6 


On the surface of the coal stand many erect Sigillaria, pene¬ 
trating the beds above, and some of them nearly three feet in 
diameter at the base and nine feet in height. In the lower part 
of many of these erect trees there is a deposit of earthy matter, 
blackened with carlnn and vegetable remains, and richly stored 
with bones of small reptiles, land snails, and millipedes. De¬ 
tailed descriptions of the contents of these trees arc given, and 
it is shown that on decay of the woody axis and inner bark they 
must have constituted open cylindrical cavities, in which smnfl 
animals sheltered themselves, or into which they fell and re¬ 
mained imprisoned. These natural traps must nave remained 
open for some lime on a sub-aerial surface. 

I11 all twenty-five of the--c erect trees had been discovered ami 
extracted, and the productive portions of them preserved and 
carefully examined. Of these fifteen had proved more or less 
productive of animal remains. From one 110 less than twelve 
reptilian skeletons had been obtained. In a few instances not 
only the bones, but portions of cuticle, ornamented w ith horny 
scales and spines, had been preserved. 

The Batrachians obtained were referred to twelve species in 
all. Of these two were represented so imperfectly that they 
could not be definitely characterised. The remaining ten were 
referable to llic two family groups of Microsauria and Laby- 
rinthodontia. 

The Microsauria are characterised by somewhat narrow 
crania, smooth cranial hones, simple or non-plaitcd teeth, well- 
developed limhs and ribs, elongated biconcave vertebra, bony 
scales and plates on the abdomen, and homy scales, often 
ornate, on the back and sides. They show no traces of gills. 
The species belonging to this group arc referred to the genera 
Hylonomus, Smilerpeton, Hylerpeton, and Fritschia. The cha¬ 
racters of these genera and of the several species are given In 
detail and illustrated by drawings and photographs, including 
microscopic delineations of the teeth of all the species, with their 
internal structure and the microscopic structure of their bones, 
as well as representations of their cuticular ornamentation awl 
armour. 

The Labyrinthodonts are represented by only two species of 
Dmdrerpeton, w hich are also described and delineated. 

About half of the reptilian species described are new, 
and those previously described from fragmentary remains are 
now more fully characterised, and their ports more minutely 
examined. 

The invertebrate animals found are three species of land snails 
and five of myriapods, besides specimens supposed to represent 
new species of myriapods and insect; larva, not yet fully 
examined, and which have been placed in the hands of Dr, 
Scudder, of Cambridge, U.S. 

The memoir, consisting in great part of condensed descriptions 
of the facts observed, does not admit of much abridgment, and 
cannot be rendered fully intelligible without the accompanying 
plans, sections, and drawings. It closes with the following 
general statement 1— 

“The negative result that, under the exceptionally favourable 
conditions presented by these erect trees, no remains of any 
animals of higher rank than the Microsauria and Labyrintko- 
dontia have been found deserves notice here. It seems to indi¬ 
cate that no small animals of higher grade inhabited the forests 
of Nova Scotia at the period in question; but this would not 
exclude the possibility of the existence of higher animals of a 
larger fixe than the hollow trees were capable of receiving. Nor 
does it exclude the possibility of higher animals having lived 
contemporaneously in upland situations remote from the low 
flats to which our knowledge of the coal formation is for the 
mo t pert confined. It Is to be observed also that is some of 
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the reptilian animals are represented only by single specimens, 
there may have been still rarer forms, which may be disclosed 
should other productive trees be exposed by the gradual wasting 
of the cliff and reef." 

Physical Society, Jan. 28.—Dr. Stone, in the chair.—New 
Member, Mr. W. Lant Carpenter.—Mr, T. Wright son read 
a paper by himself and Pro’. W. Chandler Roberts, F.R.S., on 
the fluid density of metnls. The results were obtained by the 
process described in a former paper to the Society, on the fluid 
density of bismuth. The meau results were for copper, 8'217 ; 
lead, io* 37; tin, 7*025 ; zinc, 6*487; silver, 9*51 ; iron (No. 4 
Foundry, Cleveland), 6*88. These results are slightly less than 
those given by Mallet’s process, but they are sufficiently close. 
For bismuth tne fluid density found by the authors is 10*055, 
which it slightly more than that given by Mallet’s method (9*82). 
The authors consider their method satisfactory. It consists in 
suspending a ball of the solid metal from a spiral spring, and 
allowing it to dip into a crucible of the same metal in a molten 
state. The movements of the spring as the ball melts are re¬ 
corded by a pencil on a band of travelling paper.—Mr. C. 
Vernon Roys read a paper on apparatus for calculating efficiency. 
The object of such machines is to automatically divide and con¬ 
tinuously record the quotient of the speeds with which two 
things are turning. If the two things are the records of two 
of Roys’ integrating machines (previously described to the 
Society), one finding work put into, and the other work sent 
out from any combinatijn of mechanism, then the quotient gives 
the efficiency of the combination. If one measures work or 
current, and the other time or turns of a machine, the quotient 
measures the value of horse-power per hour or current per turn. 
Mr. Roys described four machines of the kiud acting on two prin¬ 
ciples, from which he names them logarithmic and harmonic 
dividers. They all derive their actions from motions of pure rolling 
The simplest is made by hanging a magnetised steel reel on to a pair 
of Iron cones, which are turned by integrator*. The reel travels 
about and continuously shows the value of the quotient.—Mr. 
Boys then read a paper on a neto current meter. The rate of a 
pendulum clock depends on gravity, and is proportional to the 
square root of the strength of gravity. That of a watch depends 
on the strength of the hair-spring, and is proportional to the 
square root of its strength. The force due to an electric current 
is proportional to the square of the current strength. Hence if 
part of an electric circuit is capable of vibrating under electro¬ 
magnetic force, the speed of vibration will be proportional 
simply to the corfent strength, for the -square of the speed 
measures the force, and the force is proportional to the square 
of the current. If, then, such a contrivance takes the place of 
the balance of a pendulum-clock, the clock will measure 
electric currents Instead of time. To keep the indications 
true, the maintaining power must be so contrived that the 
amplitude does not vary much, or the parts must be so 
arranged that the force is directly proportional to the displace¬ 
ment Mr. Boys showed several ways of producing a controlling 
power. The first was a combination of solenoids, one passing 
through the other, and in which the force was proportional to 
the displacement. Being without iron, it applies to the case 
of alternating currents. In another a small armature is 
mounted on tne balance staff, and around it are the two poles of 
an electromagnet, which forms part of the circuit. In a third 
form, which is unaffected by residual magnetism, two crescent¬ 
shaped pieces of iron forming the sides of the balance pass through 
two fixed solenoids. In all these coses the direction oi the current 
does not matter. The maintaining power may be any ordinary 
escapement drawn in the usual way. It may also be Independent 
of clockwork, an impulse being given to the balance electrically 
at each awing. A meter of this kind was shown in which the 
controlling power depends on iron crescents and solenoids, and 
in which a portion of the main current is shunted through 
secondary solenoids when the balance is in its neutral position *, 
at which time a variation in the currents in the controlling sole* 
noids has no effect in disturbing the period of oscillation. Such 
a meter is regulated by an adjustible weight, if it goes too fast or 
alow. Being independent of gravity it will work equally well 
anywhere. Prof. John Perry thought Mr. Boys’ devices very 
promising, and mentioned that Prof. Ayrion and he had invented 
a very simple current meter not yet described. Dr. Coffin 
pointed cut that electric clocks of a certain class were really 
current meters. Prof. Guthrie remarked that in Mr. Boys’ 
»>*ter practically no work was taken from the current. Refer¬ 
ence was made by Dr. Stone and Mr. 1-ecky to Hipps’ docks, 


I the latter testifying to their efficiency.—Capt. Abney, R.E., 

I then exhibited some experiments on the phenomenon of phos¬ 
phorescence. Balmain's luminous paint, calcium sulphide, and 
other substances give out a violet light after having been excited 
by daylight. Capt. Abney found that when the spectrum was 

I allowed to fall on an excited surface of Balmain’s paint the blue 
rays enhanced this violet light, and the red end of the spectrum 
extinguished it. Tins was shown to the meeting, and the red 
end of the spectrum appeared on the paint in well-defined black 
| bands. Similarly, the light from an electric lamp passed through 
j a sheet of red glass extinguished the phosphorescence. Capt. 

1 Abney’s researches further showed that there is a scries of 
octaves in the blue end of the spectrum which refuse to quench 
the violet light. He found the mean wave-length of the rays 
exciting the phosphorescence to be 4300. IVof. Guthrie also 
showed that calcium sulphide tubes glow in violet light. 

Anthropological Institute, January 10.—Major-General 
Pitt-Rivers, F.R.S., president, in the chair.—Hugh Felvey and 
Mr*. Bathoe were elected Members of the Institute.—Mr. Bryce- 
Wright exhibited a series of sixteen portraits of the Incas, 
copied from the originals in the Temple of the Sun.—Mr. 
Worthington G. Smith exhibited some stone Implements from 
the north-cast of London.—General Fitt-River?, F.R.S., read 
a paper on the entrenchments of the Yorkshire Wolds, and ex¬ 
cavations in the earthwork called Dane's Dyke, at Flamborongh. 
At Dane's Dyke the author bad found flints and flint flakes, 
clearly proving that the constructors and defenders of the earth¬ 
work u-,ed flint, and lived not later than the bronze period. 
The whole district was the scene of the operations of a people 
much earlier than the Danes, and therefore the term " Dane's 
Dyke” was a misnomer.—In the absence of the author the 
Director read a paper by Mr. J. R. Mortimer, on the discovery 
of ancient dwellings on the Yorkshire Wolds. 

Institution of Civil;Engineers, January 24.—Mr. Brun- 
lees, vice-president, in the chair.—The paper read wa* on “ The 
Analysis of Potable Water, with special reference to the deter¬ 
mination of Previous Sewage Contamination,” by Mr. Chas. W. 
Folkard. 

Sydney, N.S.W. 

Linnean Society, November 30, \88l.—Dr. T. C. Cox, 
president, in the chair.—The papers read were: By the Hon. 
Secretary, for Baron F. von Mueller, K.C.M.G., on two new 
species of New South Wales plants.—By J. J. Fletcher, M.A., 
B.Sc., on the existence after parturition of a direct communica¬ 
tion between the median vaginal cul-de-sac, so called, and the 
uro-genital canal in certain species of kangaroos.—By the Hon. 
William Macleay, F.L.S., on two new species of snakes from 
the western interior of New South Wales. Mr. Macleay stated 
that these new species had been discovered by Mr. James Ram¬ 
say, of Tyndorie, near Rourke; they were a new species of 
DUmenia , which it was proposed to call D. ftrox , and a new 
species of the genus Aspidiotee, named A. Kamsayi, after its 
discoverer.—By the Rev. Wm. Woolls, Fh.D., on the flora of 
New South Wales, being the sixth paper on this subject by this 
well-known botanist.—On the Cypre* of New Caledonia, by 
Mr. T. C. Rossiter, of Numea, N.C.; communicated through 
Mr. John Brazier, C.M.Z.S.—On a new'species of Therapon, 
7. Macleay ana .—On two new birds from tne Solomon Islands: 
(l) a kingfisher, Halcyon salmoms, allied to H. chlotis , but 
without the white nape patch or superciliary stripe; and 
all the under surface white, the under-wing coverts white, 
the upper surface of a much brighter blue; (2) a Rhlpi- 
dura, h. terubrosa.—On the habitats of Packycepkala olivacta 
and Pycnaptilus fioccosut , and their occurrence near Sydney, 
by Mr. E. P, Ramsay, F.Z.S., C.M.Z.S., Curator of the 
Australian Museum.—Exhibits—Mr. Ramsay exhibited specimens 
of the following new and rare birds from tne Island of " Ugi,” 
in the Solomon groups1. Ptilopm Eugenia, Gould, (a) PH- 
lotus Lewisi (Ramsay), similar to A Eugenia, but without the 
white head. 4. Ptilopm Ric%ardsii (Ramsay), a veiy remarkable 
species, having the head, neck, and breast of a light french grew, 
tinged slightly with pale olive yellow, the crown is of a very pale 
lilac, the scapulars beautifully painted with rose down the centre 
of each feather. 4. Ptihpus Johannis (Sdater), said to be 
identical with P, eeraseipectus of Canon Tristram, and of which 
P. tolomommis of Gray is the female. 5- ChalcOiAaft mortoni 
(Ramsay) resembles C. chrysochlora, but has no shoulder patch, 
and Is larger. 6. Triekoglossm ( Charmosyne) Margaretk* 
(Tristram), male and female, the female alone being previously 
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known, the male differs in having no yellow on the sides of die 
uropygium, this part being crimson, like the flank* and belly, 
7. NasUtrna. fituthi (Ramsay), males and females ; the male is 
distinguished by having a stripe of red down the abdomen, and 
the feathers round the lower mandible more distinctly tipped 
with blue; Rhipidura tenebrosa (Ramsay) being of a dull olive 
brown, with a few white-tipped feathers on throat and sides of 
the head.—Dr. J. C. Cox, F.L.S., exhibited several specimens 
of wood carvings from the Solomon Islands; also two drills 
used by the natives of Rubiana in building their canoes, and a 
fish-trap made of cordage, used by the natives of the same 
islnnd.—Mr. Brazier exhibited a very fine collection of Cyprwa, 
viz, \—Cypraa hirundo 2, ntgltcta 2, cylindrica 2, errones 3, 
morula 4, lynx 5, var. Caltdonica 1, Isabella 1, caurita var. 
obstura 3, stohda, var. Crosses 2, Arabka 7, vitellus 4, scurra 
1, staphykea I, map pa, var. nip-icons 2, These fourteen 
species were all distorted or malformed, with the extremities 
rostrated, and the base arched. Three fine varieties of C. ti&ris, 
four fine varieties of C. crebaria, and one fine pink variety of C. 
mapfia. These three species are normal.—The Hon. William 
Macleay exhibited dried specimens of the two plants described 
by Baron Muller, also a large peculi&rly-sha])ed gall of a manna- 
producing coccus on a gumtree branch, and a rare heteromerous 
beetle (Zopherosis Ceorgii), both sent by Mr. Palmer. Mr. 
Macleay also exhibited some samples of a bark said to be used 
hy the natives of New Caledonia and New Hebrides to procure 
abortion, and a mass of a kind of gutta-percha from a new 
Caledonia tree. These two exhibits were sent bv Mr. E. T,. 
Layatd, C.M.G., British Consul, Noumea. Mr. Fletcher exhi¬ 
bited a large number of microscopic sections. A special vote 
of thanks was awarded that gentleman for his very valuable 
paper on the uro-gcnital organs of the kangaroo. 


Parjs 

Academy of Sciences, January 30.— M. Jamin in the chair. 
—'The following papers were read On the theory of repeated 
proofs, by M. Bertrand.- -On some applications of the theory of 
elliptic functions, by M. Ilcrmjre.—On a criticism in the last 
number of Memoirs of the Italian Society of Spcctroscopists 
(p. 256), by M. Faye. M. Tncchini says there is not perfect 
parallelism between spots and protuberances. M. Faye (who 
regards these phenomena as in mechanical connection) contends 
that from the nature of the observations this is not to be looked 
for, but merely a general accord .—Risunti of meteorological 
observations made during 1881 nt four points of Haut-Khin and 
the Vosges (continued), by M. Him. The great excess of water 
which falls in the higher regions is met by the useful regulative 
action of mountain forests ; and di astrous results have followed 
the extensive destruction of wood on the Vosges.—On various 
problems of relative motion, by M. Gilbert. He analyses the 
action of M. Sire’s polytrope, gyroscopic pendulum, &c.—On 
'the hematic crisis in acute maladies with sudden defervescence, 
by M. Hayem. This crisis, occurring near the end of acute 
disease, is chiefly characterised hy a temporary increase of hema- 
toblasts in the blood; in forty-eight hours their number is ne irly 
doubled; in twenty-four hours more it diminishes considerably, 
and ere long the normal state is recovered, in which there is 
about one hematoblast to twenty red corpuscles. The ab¬ 
normal ratio between these dements at the time of greatest 
accumulation of hematohlasts is represented nearly always 
by the same figure (seven on the average; variation limited 
between eight and sin). The hematic crisis indicates an effort of 
sangnincous reparation.—On a class of binomial linear differential 

S uations with algebraic coefficients, by M. Appel!.—The death 
M. Billet, Correspondent in Physics, was announced.—On 
the oscillatory character of the cause producing the variable dis¬ 
tribution of spots on the sun’s surface, by M. .Spoerer (with 
annotations by M. Faye). M. Spoerer'a data (here tabulated) 
with M. Carington’s, prove that the. sun-spot activity (which is 
concentrated between 6* and 35*) advances slowly from 35" 
towards the eqtuUor, increasing to a maximum at 18°; then pro¬ 
ceeds, with diminution, to 5** or 6*, where it disappear*. A new 
cause now brings out some spots in the higher latitudes again, 
and the same series is reproduced. M. Spoerer calls attention 
also to an alternating preponderance of Cadi hemisphere in pro¬ 
duction of spots (hut this is less marked).—On asymptotic 
Integrals of differential equstiecs, by M. f. usstnesq.—On the 
generation of surfaces ana curves with double curvature of oil 
degrees, by M, Vaueoek.—On the combination of carbonic acid 
and water, bv M. Wroblewrid. His ntaha obtained in com¬ 


pressing and liberating carbonic acid in contact with water, 
point he thinks, to the existence of a hydrate of carbonic 
arid, easily dissociable, and producible by pressure (like M. 
Ogier’s chlorhydmte of phosphide of hydrogen). The critical 
pressure which must be produced in order to the pheno¬ 
menon occurring is the tension of dissociation of the 
hydrate formed.—Silicomolybdic acid, by M. Parmenticr,— 
On new combinations of aldehydes with iodide of phos- 
phonium, by M. de Girard.—On the vapour-density of chloride 
of pyrosulphuryl, by M. Ogier.—On the formation of aa 
aldehyde-acetone and a glycol of the aromatic scries, by M. 
Burekcr.—Researches on pilocarpine, by M. Chastaing.—On 
the lelntioiis of the vasomotor system of the medulla oblongata 
with that of the spinal cord in man, and on the alterations of 
these two systems in the course of sensitive Aifar, by M. Pierret.— 
On the formation of blighted grains of wheat, by M. Prillieux.— 
Attempt at reproduction of Wollastonite and of Meionite, by M. 
Bourgeois.—On a multiplying anemometer applicable to measure¬ 
ment of the velocity of wind in mining galleries, to meteoro¬ 
logical observations and to determination of the velocity of 
water-courses, by M. Bourdon. This is a system of convergent 
divergent tubes. In one such tube, made according to Venturi’s 
proportions, w fixed concentrically a second much smaller, and 
naving its divergent end exactly at the point where the truncated 
summits of the cones of the larger tube unite. (For very small 
velocities a third tube may similarly be fixed within the second.) 
A hollow sleeve is fixed round the union of the truncated cones 
of the wide tube; its interior communicates with that of the 
latter and with a manometer, on which the pressure is read. If 
a manometer at the mouth of the large tube register 1 with a 
current, tlte other manometer will register c.g. 6 ; the pressure 
here is negative and due to acceleration of the velocity of the 
current.—On Some atmospheric phenomena observed during the 
recent period of high pressures, by M. Vinot. General de 
Nannouty, on the Pic du Midi, records exceptional purity of 
sky ; the zodiacal light was seen on January 1 (a very rare tiling), 
and the earthshine and thin crescent of the moon,only 2Ch. 46m. 
old, were also seen in January.—Observations in a balloon*, of 
the opaque cloud »Inch covered the Paris region for some days, 
by M, de Fonvielle. The cloud was hardly 300 m. thick. In 
the upper part the guide rope got covered with hoar-frost. The 
temperature of the cloud was about 5° below zero,—Relief map 
of France, on the scale of nrlwr, by M. Guillemin. 
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HYPOTHETICAL HIGH TIDES 

N his interesting lecture entitled “ A Glimpse through 
the Corridors of Time,” recently published in 
Nature, Prof. Ball, accepting Mr. George H. Darwin’s 
view—that the moon was once part of the earth’s mass, 
and after separation long revolved much nearer to us 
than now—estimates that when 40,000 miles distant she 
produced tides 216 times greater than the present, and 
advances the theory that these high tides have been the 
most powerful agents in producing changes on the earth’s 
surface. He further presents this theory to geologists as 
a solution of some of their most difficult problems. 

All this is exceedingly interesting if true. There can 
be no question that a tide of six hundred feet sweeping 
over all shores and lowlands twice a day would be a most 
powerful destructive and creative engine; and it may be 
conceded at once that its potency in remodelling the 
earth’s surface would far surpass any agent of change 
now in action. Hence we may fairly infer that if such 
tides had prevailed in former times they should have left 
behind them universal and indisputable evidence of their 
existence. 

Having studied with some care the geological record 
in places where it is as nearly complete as anywhere, I 
must say that I fail to find there any traces of the action 
of these stupendous tides pictured to the imagination by 
Prof. Ball. On the contrary the whole of that record, 
from the Archaean to the present time, offers evidence 
opposed to such a theory as he proposes. 

Of what took place before the Ixiunntian strata were 
deposited we can gain no knowledge from the rocks, 
because these are the oldest known. We can only say 
that they are aqueous sediments of which the materials 
were derived from pre-existent land. Though much 
metamorphosed they are plainly the prototypes of the 
sandstones, shales, and limestones of later formations, 
and, we may fairly conclude, were deposited under like 
conditions. In the granites of the Laureniian we appa¬ 
rently have representatives of the coarser sediments 
formed along shores ; the slates are the clays of ancient 
times, the wash of the land deposited in quiet waters off 
shore, while the marbles—which in some places form a 
considerable portion of the Laurentian series—are un¬ 
doubtedly organic sediments that accumulated in quiet 
water, deep or shallow, by the slow processes of growth 
and decay of animal structures. Graphite, the product 
of plant life—probably fucotdal—exists in large quantities 
in the Laurentian rocks, and they contain enormous beds 
of iron ore which must have been accumulated by the 
aid of organic matter. Hence we may say that in the 
Laurentian age life was abundant, and muen of this was 
littoral life, and that the vital unites with the physical in 
opposition to the high tide theory. 

The Huronian series consists mostly of slates, quartz^ 
ites (sometimes ripple-marked), and beds of iron ore, all 
shore and shallow water deposits speaking of quiet times 
and no high tides. 

The Cambrian rocks are but imperfectly shown on the 
eastern side of the North American continent, and we 
Vol. xxv.—No. 642 


will not stop to inquire minutely into the circumstances 
of their deposition. We may say, however, in passing, 
that they contain no really coarse material, and are all, 
50 far as is known, the deposits of quiet waters. 

In the Lower Silurian series, which is here remarkably 
complete, we have a record that tells with great clcarnes 
the physical as well as the vital history of the continent 
in that age. 

The Potsdam Sandstone, the base of our Silurian, is an 
old beach spread over large areas of pre-existent land by 
a slow and quiet subsidence, and the invasion of the sea. 
The Laurentian highlands, the Adirondachs, the Archean 
area south of Lake Superior, formed the shores of this 
sea ; and the Ozark Mountains, the nucleus of the Black 
Hills, &c., were islands in this sea, each with its shore 
line. The old Potsdam beach is now exposed, and has 
been examined in hundreds of localities along a line of a 
thousand miles or more, and there the ancient sea margin 
can be followed as easily and certainly as we can now 
meander the line of the Atlantic coast. We everywhere 
find the history of the old beach written with unquestion¬ 
able accuracy and in great detail. The strata are fre¬ 
quently ripple-marked and sun-rracked, their surfaces are 
covered with the interlacing casts of seaweeds, the sand 
is bored in every direction by annelids, and is full of the 
fragmentary or complete shells of the beach-loving lin¬ 
gulas. This record not only includes no traces of extra¬ 
ordinary high tides, but is full of positive evidence that in 
the beginning of the Silurian age no tides much higher 
than at present swept the Atlantic coast of North 
America. 

Above the Potsdam sandstone is spread a great sheet 
of organic material, the Trenton limestone group, in 
places a thousand feet thick, the deposits of quiet waters, 
and composed almost entirely of the hard parts of animals 
which inhabited them. As we approach the old shores 
these limestones become more earthy, and in places they 
abut directly against Laurentian cliffs, which supplied so 
little mechanical material as to form but a trifling per¬ 
centage of the deposit made. Here we arc on the old 
shore line, and are surrounded with evidence of the slow 
and quiet accumulation of material, and the entire absence 
of any indication of tidal action greater than that of the 
present day. 

The same phenomena teach the same lesson in the 
records of the Upper Silurian, Devonian, ar.d later geo¬ 
logical ages. In the Devonian rocks we have another 
witness against extraordinarily high tides, for here arc 
coral reefs rivalling those now forming in the tropical 
seas. Unless the reef-building polyps of the Devonian 
age were altogether different in habit from those non¬ 
living, these coral reefs must have been formed in water 
less than two hundred feet in depth. Here high tides 
would have wrought the rapid destruction of the whole 
race of reef-building animals, at the ebb expos ing them 
to the air for hours, and at the flood burying them too 
deeply for their continued existence. Nearly the same 
thing is taught by many of our great limestone beds. 
They are largely made up of mollusks, corals, &c., which 
inhabit a littoral zone, and it is evident that a tide 
hundreds of feet in height, sweeping bo and fro over that 
zone, would have rendered it uninhabitable by them. 

The sea-weeds now living in our oceans, chiefly occupy- 
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the immediate shore, and most of them grow in a depth 
of water not exceeding forty feet. It is easy to see that 
if the present oceans were affected by a movement similar 
to that described by Prof. Ball, the zone of seaweeds 
would be the scene of the greatest mechanical violence, 
and they would be alternately left to dry in the sun, or be 
tom with irresistible force from their anchorage, and 
scattered over the land washed by the flood tide. But on 
every old beach, of which we find so many in the geo¬ 
logical series, the casts of the fronds and stems of sea¬ 
weeds arc as plainly discernible as on our present shores. 
Indeed we may say that of the thousand forms of animal 
and vegetable life which have their home along the 
shores of continents, the seaweeds, the boring annelids, 
the lingulas, the oysters, the barnacles, in short the vast 
majority of mollusks and all the shore-loving fishes and 
crustaceans, none could possibly have existed while tides 
such as have been described prevailed; for that which is 
now their chosen habitat and the zone of greatest vital 
activity on the globe, would have been a scene of constant 
and terrible destruction. 

It may also be said that if, as we suppose, the precipi¬ 
tation of ocean waters took place before the corrugations 
of the earth’s surface had assumed any considerable 
magnitude, and it was nearly or quite covered with water, 
tidal waves five hundred or more feet in height sweeping 
over the earth in rapid successio \ would have worn away 
the emerging land as fast as it appeared, would have pre¬ 
vented the formation of continents, and have precluded 
the existence of land animals or plants. And farther, 
since marine vegetation is practically confined to shallow 
water, high tides would have rendered the growth of alga: 
impossible; and as they have supplied the pabulum for 
marine animal life, it follows that, with tides six hundred 
feet in height, our globe would have been a lifeless one. 

For the reasons cited above, and others that might 
be given, we are compelled to conclude that the high tides 
which formed the subject of Prof. Ball’s lecture have had 
no existence during the time covered by the geological 
record; and further, that since the beginning of that 
record the order of nature has been essentially what it is 
to-day. The testimony of the rocks on this subject is so 
full and conclusive, that it really leaves no room for dis¬ 
cussion ; and hence the astronomers have been in error 
in regard to the genesis of the moon, and she never formed 
a portion of the earth's mass, or tire separation took place 
at a period so remote that she had receded to nearly her 
present distance before the dawn of life on the earth. 

J. S. Newherry 

EASY STAR LESSONS 
Easy Star Lessons. By Richard A. Proctor. (London : 

Chatto and Windus, 1881.) 

E have been repeatedly struck by the comparative 
(it might have been said, more than comparative) 
ignorance which prevails, even among educated people, 
as to the nomenclature and position of the stars. There 
are many who would be grievously scandalised at the idea 
of not being able to call trees or flowers by their right 
names, but who seem very little concerned by having to 
admit a similar incompetency as to the beautiful luminaries 
of the skies. They would be indignant at the supposition 
that they did not know an oak from an ash, or could pos¬ 
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sibly mistake a cowslip for a primrose; but they have no 
hesitation to confess that they do not know the difference 
between the two dogs that have been for so many ages 
keeping guard in the heavens; and if possibly the pre¬ 
eminent brilliancy of Sirius, or the magnificent configu¬ 
ration of Orion, may have awakened enough of curiosity 
to ascertain what they are called, they would still be at 
an utter loss to discriminate between Capella and Arctu- 
rus, or to say in what constellation or at what time they 
are to look for the Pleiades, whose existence they can 
hardly ignore. It is not easy to account for such a de¬ 
gree of uninstructed hcedlessness. One reason possibly 
may be, that the knowledge of natural objects which makes 
its way by such gentle and imperceptible approaches into 
the minds of intelligent children is acquired by day rather 
than by night, and that their rambles with parents and 
nurses in sunshine hours familiarise them insensibly with 
many things of which they would remain ignorant if they 
were visible only during their hours of rest. But, however 
wc may try to explain it, so it is, that what was termed in 
a previous generation the “diffusion of useful knowledge,” 
seems not to have included a popular acquaintance with 
the sky, and that the maps which were published under 
that title and to promote that object have been much 
more serviceable to the express student of astronomy than 
to educated society in general. Whether such a state of 
ignorance or insouciance may be equally prevalent in other 
countries we never had an opportunity of ascertaining j 
but there can be no doubt of it among ourselves, and as 
little question can be made that it is a discredit to the 
professed intellectual progesa of the age. 

Nor can a plausible excuse be fabricated from the want 
of adequate and familiar help. We pity those indeed 
who were obliged in former days to gain—or toil after— 
such knowledge from “exercises” on the celestial globe. 
Exercises indeed they were, to no common extent, of 
attention and patience, when some poor child had first of 
all to learn that left did not mean left, but right, and that 
she must fancy herself inside the globe to rectify what was 
drawn all wrong on its outside. This disagreeable and 
circuitous road to knowledge had indeed its advantages 
in the solution of problems which are probably less under¬ 
stood in its absence by a subsequent generation; but it 
was very troublesome, not to say expensive in its ma¬ 
chinery, and passed away, to be succeeded by planispheres 
and delineations of various kinds, and of easier attain¬ 
ment, any of which would have done much towards giving 
the requisite information, had they been used, or we may 
say cared for. There was help enough had the want of it 
been felt as it should have been. But now that astronomy 
is so decidedly in the ascendant, and takes rank among 
the prevailing tastes of the age, an opportunity is offered 
for a fresh attempt, with a fairer prospect of success • 
and we are glad to find that it has been laid hold of by an 
author whose name is a sufficient guarantee for his accu¬ 
rate knowledge both of the objects to which he would 
introduce us, and of the means of delineating them as 
naturally, and with as little derangement of position, as 
may be. For it is not every one that knows—though any 
one may readily convince himself by a trial with the rind 
of a halved orange—how great is the difficulty of exhibit, 
ing a hemisphere on a plane surface, or how much inge* 
nuity is required in arranging a number of planes to 
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accomplish this end as smoothly and intelligibly as pos¬ 
sible. No man has been more successful in this under- 
taking than Mr. Proctor, whose atlases for telescopic work 
are well known to observers ; and he has now applied the 
same method to the production of a popular work, the 
object of which is to give full instruction for the naked 
eye (if for the eye of childhood, so much the better) as to 
the position of every constellation, with all its leading 
stars, in every quarter of the sky, for every month and 
practically every night in the year: and adapted not only 
to our own country, but to a corresponding and more 
extensive zone in North America also. This is a step in 
the right direction. It will not only offer material aid in 
removing the stigma of general ignorance, but prepare 
the youthful mind by familiar knowledge of what may be 
reached by the naked eye, for a more easy and unhesitating 
employment of the telescope in luture years, Because wc 
wish so well to Mr. Proctor's undertaking, wc shall ven¬ 
ture to point out some changes that, in our view at 
least, would be improvements. Wc can quite under¬ 
stand his desire of rendering his maps as full as pos¬ 
sible ; and his own eye would not be in the least 
embarrassed by that crowding of detail which we fear 
might perplex or even dishearten a beginner. But it 
would certainly be an advantage if there were more open 
space. The names of the constellations might be ren¬ 
dered less prominent, or abridged, or indicated by letters 
or symbols, and those of the principal stars might be 
transferred to the separate diagrams; much would be 
gained by an increase in the size of the stars, and greater 
clearness by the adoption of the easily-explained word 
41 zenith ” in place ot “the point overhead." In matters 
of detail, a transposition may be pointed out in the dia¬ 
gram on p. 12j and the “sickle,” on p. 90, and the 
“ dumb-bell,” on p. 176, require improvement. The text 
contains a great deal of interesting and amusing as well 
as instructive matter; but tastes may differ as to the de¬ 
sirableness of introducing so many remarks, however 
ingenious, on other ways of arranging stars in constella¬ 
tions, when the beginner may have enough to do in com¬ 
prehending and recollecting them as they are, and will 
always remain. We are inclined to think that the name 
of the “Great Bear” is as common in England as the 
“ Plough," and had better have been more frequently em¬ 
ployed. On p. 108, y and t Cassiopeia: stand instead of 
y and 6 , as pointers to the great cluster in the sword- 
hand of Perseus—described again, by the way, on p. 125— 
which most eyes, we believe, with Argelander and Heis, 
would see double. We have failed to find any notice in 
the text of the conspicuous nebula in Andromeda's 
girdle ; and the Dumb-bell, invisible without a telescope, 
is not fortunately chosen as an instance of spectroscopic 
results, its light, according to Huggins, exhibiting only a 
single line. A little baste is probably traceable in these 
defects, which we hope the author may have an oppor¬ 
tunity of rectifying. 

OUR BOOK SHELF 

DU Pflame. VortrHge atts dent Gebiete dtt Botanik, 
Von Dr. Ferdinand Cohn. 8vo. pp. 512, (Breslau: 
Kern, 1881.) 

This book may be placed by the side of Schleiden’s 
Die Pflanze und ihr Leben,” which was published 


in 1847, and ran to at least six editions in German, 
besides being translated into English, French, and 
Dutch. The English edition was translated by Henfrey, 
and was published in 1848 ; and it soon became a popular 
book, as it dealt with various aspects of plant-life in 
language intelligible to every one, without any loss of 
scientific accuracy and without any mixture of fable and 
fiction. 

Taking date for date, the present work does not 
suffer by comparison with its evident prototype; and, 
although there is no attempt to traverse the whole region 
of botany, this covers a much wider field. It is intended, 
as the author informs us in his preface, to be a guide to 
those who w ish to participate in the intellectual life that 
pervades modern botany. Like Schleiden’s work, it is 
based upon a number of lectures, delivered, in this case, 
m different parts of Germany during the last twenty 
years, and published in their original form in various 
journals. With few exceptions, however, they have been 
remodelled and revised, partly with the object of bringing 
the subjects therein treated up to the present state of 
knowledge, and paitly with the object of eliminating 
repetitions and correcting inequalities of style. Each 
lecture is complete in itself, yet naturally a connecting 
thread runs through all. The opening lecture in the 
present arrangement, which is not a chronological one, is 
entitled “ Botanical Problems” (noticed in Nature, vol. 
xi, p. 261); and it appropriately takes precedence, 
because it is an historical sketch of the progress ot 
botanical discovery. Altogether there arc sixteen lectures 
bearing such descriptive titles as : “ From the Pole to the 
Equator,” “ Life in a Drop of Water," “ Invisible Foes in 
the Air,” “Insectivorous Plants/'“From the Sea Level 
to Eternal Snow,” and so on. There is also one on 
Bacteria—of which organisms the author has made a 
special study; one on tbe Rose ; one on the Grape Vine; 
and the last is on Ancient and Modern Gardens. Syste¬ 
matic botany, however, seems to be regarded by the 
writer as the particular branch to avoid teaching, for he 
has no leclure on the classification of plants. Perhaps be 
found it less easy to treat this in a popular style, or 
perhaps he fears that a knowledge of classification 
encourages the craze for collecting and learning the 
technical names of plants that is still far too prevalent P 
Anything that tends to discourage the mere collector is 
praiseworthy. Nevertheless, we think the principles of 
classification are at least of equal importance with the 
subjects treated. Yet in this case we are hardly justified 
in complaining because the author has not given more, 
especially as he has not promised to; and he has done so 
very well what he has done. There is no doubt that 
these lectures will be widely read, and they deserve to be, 
for they contain much interesting information, and they 
are written in an easy graceful style without superabun¬ 
dance of adornment. They are almost devoid of techni¬ 
cal terms, and in all cases where they exist popular 
names are used in preference, though the Latin ones are 
given with other annotations at the end of each lecture. 
The book is well printed on good paper and embellished 
with some original and appropriate head and tail-pieces. 

W. BorriNti Hemsley 

La Lu mitre £ledrique t son Hisioire,sa Production. et son 

Emphi. Par Em. Alglave et J. Boulard. (Paris : 

Firmln-Didot et Cie., 1887*) 

The great success of the Electric Exhibition at Paris of 
1881 hatf not failed to produce an effect upon the demand 
for books dealing with electrical science, and particularly 
with the practical applications of electricity, The wide 
extension.,of electric lighting, and the continued growth 
of popular interest in the subject are producing a percep¬ 
tible effect also on the book market of this country. 
Text-books of electricity were never so greatly in demand 
as to-day, and we were recently informed that one of the 
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newest-published text-books of the science is being 
bought by the public at the rate of a thousand copies a 
month. Under these circumstances' it would be remark¬ 
able if all the works put before the public were of equal 
scientific merit, for such a demand cannot but tempt into 
the field the semi-scientific bookmaker who is ever ready 
to produce something to meet a popular taste. The work 
before us must, we fear, be classed with the seini-scicntific. 
Its authors, so far as we are aware, are gentlemen who 
have yet to make their mark in the scientific world, and 
who, though not ill-informed in a general kind of way as 
to the applications of the science, cannot be said to have 
added by their present work to tnc scientific knowledge 
of the subject. The work opens with an account of the 
history of lighting in general from the days of Greece 
and Rome; and it devotes no inconsiderable part of its 
pages to the early history of electric lighting. We ob¬ 
serve, by the way, that the authors fall into the error of 
putting Davy’s discovery of the voltaic arc so late as the 
year 1813, when he experimented with his large battery 
of 200 cells. But he had discovered the arc at least nine 
years before that date. The manufacture of carbons for 
electric light claims half a dozen pages. Not too much 
when there is so much dependent on the quality of the 
carbon, and when carbons are as bad as they are. But we 
were not aware that those of M. N apoli were so superior 
to all others as to deserve a monopoly of description. 
The process of covering the exterior of the carbon-rods 
with an electrodeposited coating of copper is stated by 
the authors to have been first adopted in 1875 by M. 
Reynier, whose semi-incandescent lamp and modified 
Danielt’s battery are described in effusive detail, though 
neither of these inventions can be said to be ol capital 
importance. The chief feature in the book is that part 
which deals with the various systems of electric incan¬ 
descent lamps. These arc described very fully and with 
copious illustrations. The authors appear to prefer the 
system of Edison, for whom they have a great admira¬ 
tion, of whom they give a portrait (an honour shared by 
hi. Gramme only), and concerning whom they narrate very 
naively several gossipy tales—how he and his assistants 
were nearly poisoned by mercury vapour when they first 
tried to work Sprengel pumps, and how he sent an expe¬ 
dition south for the metal thorium. The section devoted 
to dynamo-electric machines is also well illustrated, and 
fairly descriptive, though the style of exposition is of the 
“popular” order. The work concludes with a notice of 
the application of electric light to lighthouses, to naval 
and military warfare, and to tne stage. With respect to 
the first of these applications, the authors attribute to 
Fresnel the application of dioptric lenses to lighthouses. 
Is it ignorance, or is it patriotic bigotry that is to blame 
tor their oblivioftsness of the fact that Brewster suggested 
this very application in 1812, ten years before Fresnel, 
and that in 1820 he had already taken steps to urge the 
matter upon the notice of a too deliberate officialism? 
Many excellent woodcuts adorn the pages of the work of 
MM. Alglave and Boulard, which will doubtless make it 
a welcome book for many a library table where popular 
science is in request. 

An Elementary Treatise on the Tides based upon that of 
the Late Sir /. IV, Lubbock, Bart,, F.R.S.y to which is 
added a newly-devised Method of Computation of the 
Heights of High Water at Liverpool, with Factors for 
other Ports, and Tables adopted by the Admiralty. By 
James Pearson, M.A., F.R.A.S. (London : J, D. 
Potter; Fleetwood: W. Porter and Son, 1881.) 

This Treatise on the Tides, by the Rev. J. Pearson, 
M.A., F.R.A.S., contains an interesting historical sketch 
of tidal theories, extending from an early period to 
the present time j and while referring to the slow 
progress made in our knowledge of tidal phenomena, 
Assures the inquirer of'the interest attending the investi¬ 


gation. The researches of Newton, Bernoulli!, La Place, 
and others, had gradually established a theory which, 
from the discussion of many observations made at ports 
in the United Kingdom by Sir J. Lubbock, brought into 
practical use a series of tables by which the times and 
the heights of high water at certain places, mainly on the 
shores of the United Kingdom, could be computed with 
an accuracy sufficient for the requirements of seamen, 
and others interested, especially the proprietors of docks. 
Based on the general results of Sir J. Lubbock's labours, 
the author, from observations extending over several 
years, has introduced tables auxiliary to those heretofore 
employed, for computing the heights of high water at 
Liverpool, where the tides have occasionally the great 
range of thirty-three feet. The results of these predic¬ 
tions (as compared with observation) show that the course 
of the “diurnal inequality”—previously disregarded—has 
by their aid been successfully traced. On the coasts of 
Great Britain generally, the diurnal inequality is not so 
important a factor as it is at Liverpool, at which place it 
amounts at times to one foot or more. The treatise 
cannot fail to be received with interest and to encourage 
attention to the subject. 


LETTERS TO THE EDITOR 

[ The Editor dots not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to retut n, 
or to correspond with the writers of, refected manuscripts. 
No notice is taken of anonymous communications, 
l The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his spate is so great 
that it is impossible otherwise to ensure the appearance even 
of communications containing interesting and novel facts.] 
The Movements of Jupiter's Atmosphere 

The reference to the belts of Jupiter contained in my article 
on the geological activity of the tides (Nature, vul. xxv. p. 213), 
was perhaps superfluous, for the subject is only collaterally 
connected with the points there under discussion ; but as Mr. 
Mattieu William- has commented on what I raid, I should like 
to make a few remarks on his letter. Notwithstanding what he 
says I am still inclined to hold that the time-honoured explanation 
of the belts of Jupiter is the true one. In that explanation the 
terms trade and anti-trade winds are, I conceive, used in a 
somewhat extended sense as a consequence of thermal causes, 
and without reference to the existence of a solid nucleus a 
current is supposed to set upwards in equatorial regions and 
then to spread out into higher latitudes; here the fluid has 
more moment of momentum than is adapted for the latitude in 
which it finds itself, and accordingly moves relatively to the 
subjacent matter in the direction of the planet's rotation, and 
forms an anti-trade wind. Conversely the trade windu arise 
from fluid moving into lower latitudes, when it has a deficiency 
of moment of momentum. Such an explanation seems to serve 
equally to explain the unequal rotation of the surface of the 
sun in different latitudes, and the Tovian belts. 

The trade and anti-trade winds are essentially a thermo¬ 
dynamic effect, and in my paper I expressed an opinion that 
they might be partly due to the heat of the Jovian nucleus. It 
seems to be generally assumed that the great rapidity of that 
planet's rotation is a sufficient cause for the great violence ot 
the supposed trade-winds which produce the belts. But my 
chief object in referring to the matter was because rapidity of 
rotation is not a sufficient explanation, without a statement as to 
the mode of reinforcement of the thermodynamic causes. Now 
the great distance of Jupiter from the sun largely weakens those 
causes, and it seems to me that there are only two ways in 
which they can be strengthened, viz. first by the huge amount 
of gas on which the solar radiation has to work, ana seoondly, 
by the heat of the nucleus. 

With regard to the deductions to be drawn from the low 
specific gravity of Junker, I may mention that in 1876 1 .pointed 
oat that the observed elBpticity of the planet's figure cast only 
be explained on the assumption of great density of thuneutral 
portiansof the planet. Taking indeed the best daU.atteiaeWk 
I showed that the mean density of Jupiter must fan About 1» 
times as great as the superficial density, If we follow Laplhtce 
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as to the nature of the law by which the density increases 
internally. 1 In the article in Nature I adduced the argument 
on which Mr. Williams comments, as a slight corroboration of 
the conclusions as to the physical constitution of the planet, 
which have been derived from telescopic inspection, and from 
observation of the ellipticity of figure. 

From the latter part of Mr. Williams’s letter I must beg leave 
to dissent. If one were to describe the oceanic tides on the 
earth as a reeling motion of the '-olid earth within the sen, it 
would surely be a somewhat obscure description of the facts, hut 
the reeling of the Jovian nucleus can only he a-tidal pheno¬ 
menon. 9 Now the masses of the Jovian satellites are so small, 
that they can only raise very small tide?, except indeed on one 
hypothesis, of the truth of which wc have no evidence, ami 
which would not tend to explain the belts if it existed. The 
tide raised by a small satellite can only be large when the 
“ free" period of oscillation of the gaseous or liquid ocean is 
nearly the same as the “ forced” period. If this were the cn r c 
with one of Jupiter's satellites, it certainly would not be so 
with the others. Although tides accompanied by fluid friction 
do tend to produce a longitudinal current adverse to the planetary 
rotation, yet no current of a millionth part of the velocity re¬ 
quisite for the production of the belts could possibly be occa¬ 
sioned by the tidal friction due to Jupiter’s satellites. . 

For these reasons I quite di-sent from Mr. Wjlliams’s explana¬ 
tion of the belts, and of the unequal .solar rotation. 

Sir William Thomson has recently pointed out, in a paper 
read before the Physical Society of Paris, a pmliahle cause of the 
reinforcement of an atmospheric tide in the earth, due to an 
approximate agreement of free and forced periods of mediation, 
lie remarks that the semi-diurnal constituent of the barometric 
oscillation is nearly everywhere very much larger than was to be 
Expected, and he shows that the <uu and earth together con¬ 
stitute a thermodynamic engine whereby the earth’s rotation is 
accelerated. Rough numerical calculations are given, where¬ 
from it appears lhat the amount ot this acceleration may not he 
entirely nrgligeable, when we consider the degree of refinement 
to which modern astronomy has arrived. G. H. Darwin 

R.M.S.S. Medway , Southampton, Feb. 2 


The Search for Coal under London 


In a recent communication to this journal I dwelt upon the 
importance of a systematic search being made for the Carboni¬ 
ferous rocks under London, by a series of borings running from 
north to south, and only a few miles apart; but I pointed out at 
the same time that much of the expenditure required for such a 
search might be saved by a judicious selection of sites fur the 
first two or three borings. I then quoted the opinions of Mr. 
Godwin-Austen and Prof. Prcstw ich as to the localities at which 
such explorations might be undertaken with the greatest chance 
of success. My friend, Prof. Prestwick, has written to me ex¬ 
pressing general agreement with the views T have pul forward on 
the subject, but calling my attention to some other suggest ions of 
his as to the points at which borings might be executed, with 
fair hopes of juccess. Writing in the Reports of the Coal Com¬ 
mission in 1870 (p. 162), Prof. Prestwich expressed himself as 
follows 


“ The direction of the great underground coal trough is, we 
think, likely to lie on a line passing through North Wilts, 
Oxfordshire, thence across Hertfordshire, South Essex, the 
north-east extremity of Kent, onwards towards Calais, near to 
which place it is thrown out by the rise of the underlying rocks, 
but resumes again at Therouanne. Or in case of the anticlinal 
axis taking a more southern course we should look for the coal 
basin or basins along a line passing from Kadstock, through the 
Vale of Pewsey, and thence along the North Downs to Folke¬ 
stone and near to Calais.” 

Some years later Prof. Prestwich wrote as follow s 

" In snort, while there is every reason to hope that on tha 
south of London we may yet find in the Lower Gremtattd, 
beneath the Teitiary Strata and Chalk, a source of large and 
valuable water-supply for metropolitan purposes, there is strong 

'Monthly Notiort of R.A.S. Doc. 1876, “ On aa Oversight in ths 
M&Ujlque CflCatt, uid on the Infernal Densities of the Planets.” 


* would at the fin* glance lead one to suppose 
•j™ * raw™ noe m referred to, in which the fluid pern s 

lively to tbe-nudeus in the direction of the disturbing sat ell_ 

cungeof superflda .form, technically a spherical harmonic deformation of 
UMflcuorder, But itU well known that this data of displacement n— L 
jjjtojutemtt anfetharefbm it must be presumed that Mr. Williams <h 


reason to believe in the probability of the discovery to the north 
of l/ondon of Carboniferous Strata, including possibly produc¬ 
tive Coftl-mcnsure-i.” . . . (“On the Range of the Lower 
Greensand and Palaeozoic Rocks under London,” by J. Prest¬ 
wick. From Quart, fount. Gtol. Soe. for November, 1878, 
p. 911.) 

'Flic discovery of Upper Devonian strata, both at Turn ford 
and at Tottenham Court Road, in both casts dipping at high 
angles, lends not a little support to the view that a trough of 
Carboniferous strata may cxiit between those two localities. 
Prof. Predwich authori-ex me to Mate that what he would 
nmv recommend would be a boring “a mile or two north of 
Kentish Town, not directly north, hut north-east or north-west, 
so as to avoid the hills—-ay about Edmonton on the one side, or 
near Kdgwnrc on the other." On the south side of London 
lie would prefer ti avoid the Lower Greensand, and would 
recommend a boring "just beyond its outcrop at Red llill— 
somewhere between there and lforley.” But he thinks that it 
Coal-nie-vurcs were found to extend beneath the Lower Green¬ 
sand, means might 1* found to sink through the latter, by the 
new appliances of which the Belgian engineers have so largely 
availed themselves, John W. Judd 

Researches on Animals containing Chlorophyll 

1 , Dr. Brandt's observations (Sitz.d. Berlin Physiol. Gesellsch., 
Nov. 11, tS8t) are upon the green bodies of Hydra, Sfougtlla, a 
fresh water plcnarian, and numcious infusors. lie finds that 
these green bodies are mas-cs of hyaline protoplasm, containing 
a nucleus and a chlorophyll-granule. Sometimes two to six ard- 
present, those he considcis are states of division. He rcgaids 
there facts as proving that tko c bodies are unicellular algte, and 
erects the genus Zoochlonlla. He finds them survive isolation, 
and even develop starch in light. Specimens fiom Spnngilla 
were taken in by infusors, but were cither digested or ejected: 
those from a dead Hydra were, however, retained by Para- 
murium, Cotefs, See. He Micves that the chlorophyll never 
belongs to the animal*, lint always to algae. 

My observation* deal with the yellow cells of quite different 
animals. I have, however, ventured the opinion that in most 
of the above case*, the green bodies do belong to the animal*, 
and are not algae, and 1 do not yet see sufficient reason for 
withdrawing that view. 

2 . For the yellow cells of Radiolnriaus and Caclcnlcntei (fur 
the alga nature of which Hr. Brandt so ably argued in hi* 
former paper! lie proposes the genus Zooxanthella. Here Hr. 
Brandt has doubtless priority. 

3. He observes that large Radiolarian colonies show no igns 
of digesting foreign bodies, that these and also Spongilla can be 
kept best in filtered water, and that the latter will not live in a 
half d rkened room. These facts arc doubtless new. 

4. Dr. Brandt concludes that the algre maintain their hosts ; 
that so long as the animals contain few or none, they feed in the 
ordinary way, but when sufficient alg* arc present, they are 
nourished like plants. He indicates an analogy to lichens (an 
hypothesis which, as I also state in my paper, was first ventured 
by Semper), and yet points out a distinction, since in a liclien 
there is an association of an alga with a true parasite, here a 
“ Symbiose ” of algic with animals accustomed to independent 
life, which they, however, give up, and take in no further nutri¬ 
ment. Thus in a morphological sense the alga 1 , in a physio¬ 
logical sense the nnimnl.s are the parasites. 

While welcoming Dr. llrandts interesting paper, and while 
not desiring to lay too much stress on such awkward fact* for 
his view as that Hydra, Anthea, Vdella , &c., are quite as voracious 
as their congeners unprovided with chlorophyll, or that the 
animal may possess its chlorophyll fiom development, and while 
giving him and his predecessors all due credit for their valuable 
observations and theoretic insight, 1 nra»t point out that (1) the </r- 
memtrathn of the truth of the view that the yellow cells of Radio- 
lcurians and Ccelentemtes are alga, (2) the development of the 
hypothesi} of the lichenoid nature of the alliance lietwecn alga 
and animal into a theory of mutual interdependence, and (3) the 
tra n sfer e n ce of that view from the region of probable specula¬ 
tion into that of experimental science, remain with my paper: 
For it wilLoiot do to ignore, with Dr. Brandt, such weighty 
opposing evidence es (1) the recent direct statement of Hsraanu 
that the yellow cells of Olenterates are not *lgec, but unicellu¬ 
lar glands, (a) the observation of Krukenoerg lhat Anthea viridis 
did not evolve oxygen, or (3) the failure of himself and others 
to prove the pretence of cellulose and chlorophyll, or even to. 
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confirm Haeckel's discovery of starch in Radiolarians; objec¬ 
tions which rendered the whole matter so utterly dubious that no 
botanist had ever accepted it, although its importance, espe¬ 
cially to disciples of Schwendener, is obviously great. Nor is 
my theory of reciprocal accommodation entitled to supersede 
that held by CieAowski, and formerly by Brandt, of simple 
parasitism or the yellow bodies until it has been proven (1) that 
animal, emtaining algse are actually successful beyond their 
fellows iu the struggle for exigence, (2) that the starch is rapidly 
consumed, and (3) that the algm are of importance in the func¬ 
tion of respiration, for which, again, it i. necessary to show (a) 
the evolution of oxygen by the algm, { 6 ) the absorption of a 
large percentage by the animal, and (t) the displacement of the 
respiratory pigment by the algse when the former is normally 
present. 

Such being the points of Dr. Brandt's paper, and of my own 
as compared with it, l’rof. Moseley will doubtless be the first to 
see that lie has been mistaken in assuming, from his perusal of 
their abstracts, that the main points or the latter have been 
anticipated. I must, however, sincerely thank him for so cour¬ 
teously calling iny attention to my ignorance of Dr. Biandt's 
interesting paper, which I regret having failed to review in its 
proper older, especially as 1 should then have avoided the em¬ 
ployment of a new generic name. 

It is pcilnps scarcely necessary to add that although its publi¬ 
cation has unfortunately been delayed, my paper, together with 
other new material, was forwarded from Naples on October 2C1 
last to the medical facutty of this University, a-, trustees for the 
quinquennial Ellis physiology prize. Patrick Geodes 

Hotmic-il Laboratory, University of Edinburgh, Februiry 11 


My friend Prof, Moseley’s communication in Nature, vol. 
XXV. p. 33S, induce.-, me to ^eiid you the following remarks on 
Mr. Patrick Gable..’ interesting and important .paper wuh the 
above title which appeared in Nature, vol. xxv. p. 303, and 
which I (should otherwise have deferred noticing until 1 could 
publish a fuller account of the whole subject. 

As mentioned by Gediles, Cienkowski in 1871 dearly pointed 
out that the yellow cells in some Radiolaria were parasitic alga- 
(using this adjective in the sense of living within other animals or 
plants, or their tissues, i.e. taking up house-room). Gcza Entc of 
klauicnburg, in 1876 (February) seems next to have called atten¬ 
tion to the subject, hut, as he mcntbni in the Biohfisc/ies 
CmlrttlblaU for January 20, 1882, his paper being published iu 
the Magyar tongue, has been hardly known or indeed accessible 
to the scientific world outside of his Fatherland. Touching on 
the views of Khrenberg, Fred. <Jdhn and Stein, as t > the nature of 
the green granules in Infusoria, Eutz shows by a .scries of obser¬ 
vation. the chemical nature (by reagents) of some of these green 
bodieq and that some continue to live after the death of their 
hosts, growing and developing until their total evolution proved 
them t i be forms of unicellular Algse, such as Palmella, Gloeo- 
cystis &c., &c, an l justified the suspicion that they were 
41 independent organisms that had forced tlicir way into and tem¬ 
porarily enjoyed the hospitality of their hosts." He also shows 
that colourless Infusoria supplied whh Palmellaceous cells 
rapidly become infected. In a note added to the translati >n of his 
paper in the journal above quoted, EnU mentions his later dis¬ 
covery of "nuclei” in these cells, ami very correctly reiterates 
that they are but stages in the evoludon of Alga. 1 , and not 
specie;. in the ordinary acceptation of that word. In 1877 
(February), iu ignorance of Prof. Entz’s paper, I published an 
account of a green alga living as a guest in the fronds of 
other algae, and also described Its minute spores entering into 
and growing within the structures of Epislylis and Vagint- 
cola, even figuring some adult forms within the lorica of 
V. cryttallina and throughout the frond of the bright red 
Polyriphonia urceotata, and I ventured to suggest that these 
observations might throw some light on the Lichen-gonidia 
question. In 1881 (November) K. Brandt read a paper giving 
the result of a series of observations on the symbiosis (Zusam- 
menkbett) of algce and ani uals before the Physiological Society 
of Berlin, an abstract of which was published in the BiolasUchtt 
CmlrdbbH (December 15, 1881). La-tly comes the valuable 
paper of jdr, P. Geddes, in which he to a large extent confirms 
the observations of the previous labourers in this field of research. 
It may not be out of place to this very short historical sketch 
to add that investigations in reference to the minute alga, 
referred by me to Conn's genus Chlorochytrlum, now for several 
yean continued—have enabled me to add many fresh instances 


of its spores finding house room in the bodies of animals, and of 
their accommodating themselves to the various circumstances of 
their "surrounding-*,” when small they are generally greenest, 
and often the function of assimilation seems carried on in them 
to that extent as apparently to check their function of develop¬ 
ment. 1 hese observations I look forward to publishing in the 
Transactions of the Koyal Irish Academy, where my earlier 
memoir appeared, 

I make no reference here to the occurrence of chlorophyll 
bodies in animals apparently quite independent of the presence 
of vegetable oells, as brought to our notice by the researches of 
Sorby, Lankeslcr, Moseley, and others. This, I take it, is not 
Symbioslsm. E. Perceval Wright 

On an Experimental Form of Secondary Cell 

The following description of a lead secondary cell exhibits so 
beautifully the part informed by the coating of red oxide of 
lead covering the new-made plates of Faure’s accumulators, in 
forming them and in afterwards charging and discharging them, 
that I have no doubt that a trial of its experimental construction 
will interest those of your readers by whom improvements of the 
Faure's cell, in respect of letentiveness and capacity, and espe¬ 
cially of durability, are regarded as useful objects of search, and 
as an important desideratum. 

About four ounces of No. 5 lead-shot, cleaned and amalga¬ 
mated to brightness, arc placed at the bottom of a 10-oz. glass 
cell or beaker, s i as to cover it to a depth of about half an inch, 
a loop of stout and clean lead wire having already been laid 
there tint, with its long straight part reaching vertically up the 
inner side of the cell to serve os a terminal for a binding screw. 
The straight part of the wire is lacquered in the manner usual 
with instrument-makers (while hot) thickly with shell-lac varnish 
to protect it down to the point where it turns into a loop, from 
acid action. The couuter-platc of the ceil is a thin horizontal 
lead one, suspended about an inch over the surface of the shots 
below by a strip of sufficient breadth and strength projecting 
from it up the inner face of the cell, to be bent over the top 
edge, as a carrier, and there provided with a binding screw. 
Before introducing it, one or two ounces of powdered minium, 
or red-lead, arc thrown inti the dilute sulphuric acid of the 
cell, and by a litile gentle stirring, followed by very quick sub¬ 
sidence, this powder spread, itself evenly over the shot. When 
the liquid i. clear, the counter-plate is introduced and the cell is 
coupled np to two small Glove's cells in series, so as to make 
the allots its anode, by connecting them with the platinum ex¬ 
tremity of the exciting battery. 

The action of the dilate sulphuric acid upon the red lead 
when immersed in it, besides disengagement of a little heat, and 
of a little contaminating carlxmic acid, is partly to separate and 
partly to convert It into a mixture of the binoxide of lead and 
white lead sulphate, the two forming together a sombre red- 
brown powder forming a protecting layer over the stratum of 
metallic shot. Ilvdrogcn ts given off orf the cou iterplate, but 
no oxygen gas makes its appearance at the bottom of the cell as 
the action of the exciting current proceeds j the nascent activity 
of the strongly ozonised oxygen of the pair seems to be entirely 
spent in oxiaLiug the lead-sulphate already existing, and in con¬ 
verting it into lead-binoxide, The whole of the red powder- 
layer in the mean time grows uniformly and very slowly darker, 
until in about half-an-bour its ruddy browa colour has been 
completely toned down and deepened into that of the dark puce- 
coloured leid binoxide. 

At the same time a singular action is proceeding among the 
metallic shot. A sort of snow of white leud-sulpbate u forming on 
their summits and fal ing off them by its weight, as if showered 
down upon them out of the murky mass above; and there is no 
d 'ubt that the presence of the minium layer serves to produce, 
through the medium of the lead-sulphate already there, a true 
corrosion of the lead, mainly conducted, as it would seem, by 
the acid which the process of binoxidation displaces from the 
superjacent sulphate.. Out of contact with the incumbent 
powder, the bright metallic surfaces of the shots are only slightly 
dimmed and tarnished with a thin film of white sulphate, and it 
is the mo.,t remarkable feature of the process that this white film 
and the white caps of sulphate formed upon the upper shots are 
not at all discoloured, whereas without the overlying red lead 
protection, the lead surfaces would be immediately sooted and 
beclouded over with a dark-brown coat of lead-binoxide. 

The nascent energy of the oxygen is evidently suppressed, 
and it would seem that the current takes Its way by preference 



Feb. 16 , 1882 ] 


NATURE 


363 


through the solid sulphate, which it oxidises and decomposes, 
to reach the lead, to the total exclusion of the liquid channel 
through which it ordinarily attacks it, although liquid contact 
may very possibly be needed with the sulphate at its oxidation 
point. 

Another unexpected feature presented itself, which perfectly 
confirms this view. My current source being a hand-gramme 
machine, turned by a water-turbine, which jwrmils easy regula¬ 
tion of the current strength and tension by adjusting the water- 
tap, it was kept low at first, le t the discharge of oxygen- 
bubbles from the lead shot should project upv ards tome of the 
settled powder into the liquid, and disturb its clearness. Hut 
no such ill effects having occurred while the current's strong)h 
was cautiously increased during the fir.t half hour, it was then 
finally raised to the full charging power of the turbine, taking 
up a wheel-speed, and tension of the current show ing a slightly 
greater resistance in the cell than one of the same size made 
with rolled up plates would have offered to the machine-cun ent. 
With this full tension of two or three Grove's cells, bubbles of 
oxygen soon formed round the shots, but iiHcad of this gas 
escaping turbnlently ihrough the powder, it collected under it 
until of sufficient volume to find an intermittent passage round it 
at one comer of the cell, and through an accidental hole or crevice 
in the middle of the layer, without producing the least tuibidity in 
the cell’s quite recently deposited contents ! The layer’s uneven 
surface was also not at all disturbed by a little agitation of the 
cell, showing that it had acquired considerable consistency by 
the action of the charging current. Of this effect of the treat¬ 
ment, the passage of a current into and through the sul phate of 
the layer, during its process of oxidation, would, it seems 
probable, be a sufficient explanation. No return-current could 
at this stage be extracted from the cell, which is also the case at 
the outset in forming, by a constantly directed exciting current, a 
Faure’s accumulator. 'JTic charging-currcnt was therefore left 
running for the night, the ^hot-layer having well imbued itself 
in a froth of white particles under the dark roof above. The 
effect of current-reversal wa*, however, first tested, with the 
result, after a short duration, of dissipating the white sediment, 
and exposing again the bright surfaces of the amalgamated shot, 
while the counter-plate above acquired as usual, under mch 
conditions, a thick PI ante’s coating of dark oxide. ’Ibis was 
discharged, as may always be done when it makes it* appear¬ 
ance, as a secondary current of some strength ringing a call-hell 
for no inconsiderable portion of a minute. The shots remained 
bright, and exhibited no visible alteration. The charging- 
current was reinstated, and they soon covered themselves again 
with the mantle of white froth and powder as described. 

On the following morning a great transformation had 
occurred. Only a few specks of white sulphate remained 
undecompoFcd in the comers of the cell; the re‘t had all 
blackened, nearly hiding the shot®, and separated by no definite 
line of demarcation from the now clod-like layer of what had 
been the minium-coat above. The latter really resembled grey 
and black earth-clods mixed together, the black or dark humus 
brown ones forming continuous extensions of the similar con¬ 
verted sulphate underneath, and the grey admixture being 
apparently the originally reparated binoxide of the minium 
layer placed in the cell at starting. A secondary, or Mum 
current was obtained from the cell in this condition, which nmg 
a call-bell strongly for seven minute 6 . No visible alteration of 
colour or other change of appearance in the materials fnrni-hing 
this current at the bottom of the cell could be perceived while it 
was being extracted from them, 

. The charging-current was then applied again, and remained 
“ constant action (during which time it was not visited) for 
twenty-four hours. On this second morning the blackening was 
*0 complete, that not only were the shots hidden, but the nether 
Une of the top coat of minium was no longer distinguishable. 
The dark humus-like transformation of the sulphate enveloped 
the former, and penetrated the latter, leaving only some large 
£11 ^ rain * a,u * clods of the grey substance of the upper layer 
shll unaffected, as if untravened by lhc current’s chniging or 
compacting action. The duration, however, of the secondary 
ament now yielded by the cell was still only seven minutes, as 
» *nd no increase of storage capacity was therefore given 
to it by this long additional, and to all appearance strongly 
°P^ve period of oxidising direct excitstion. The materials 
M before underwent no visible change of aspect during the 
•^jMCtion of the secondary current. 

Tha cell, evidently quite formed, was now once more filled to 


test its retentiveness. After a few hours of charging, the rough 
dendrites of humus-coloured substance acquired frond-like form 
and much greater compactness as they shrank asunder and ap. 
prnached apparently the ceramic and brittle state of consolida¬ 
tion which the coating of the Faure accumulator plates exhibits 
when they have been once or twice recharged. The shot-cell 
proved perfectly retentive of its charge, and although only a 
poor substitute for one of folded or rolled up plates, in storage 
capacity and in freedom from resistance it is yet a very fairly 
efficient accumulator. From the simplicity of its construction, 
and from the easy inspection which it permits of the several 
-tages of the process of red-lead primary,excitation, I can com¬ 
mend its use to those who are burily engaged, like my i elf, in the 
difficult and complicated study of the question of secondary 
l attery improvements. 

The tendency to cohere and harden which binoxide of lead 
pos-esscs when formed by and submi’ted to a current, is well 
proved by the iridescent hues which it exhibits when deposited 
111 the form of Nobili’s rings on some bright metals, iuch as 
clean platinum and german silver, the optical explanation of 
which points to the existence of a good reflecting -urface in the 
film. A similar reflecting surface is found to exist, for oblique 
incidences of light, in the opaque layer of soot of a cai.dlc-flame 
on smoked glass ; and it may be that this optical character of 
such deposits which cannot be perceived by the microscope to 
he granular, is not physically unconnected with the electrical 
properties of the film which, in the case of bit oxide of lead, 
give it capacity for storage in the chemical form of the energy 
of the secondary current. And yet it is not only by enlarging 
the area of the coherent binoxide film, and extending the surface 
of lead over which it is spread, that increase of storage capacity 
can be given to corrugated or to spungily and othcrw isc rough- 
tned lead elements ; but it appears also to be attainable, at least 
in some degreed by increasing the thickness of the film ; for on 
reversing the exciting current of the lead-shot cell, for the second 
time only, so as to oxidise the counter-plate, the lecondnry or 
return current taken from this plate rang the call-bell continu¬ 
ously for twenty minutes, which denoted a storage capacity in 
the little exposed surface of the small lead-plate nearly three 
limes as large as any before arrived at in the thick layer of ihots 
at the bottom of the cell. A. S. IIerschel 

College of Science, Newcastle-on-Tyne, January 28 

P.S.—It appears to be the hydrogen occluded in the positive 
plate as much as the oxygen stored up on the negative one that 
gives the Plante and the Faure cell-, their secondary voltaic 
power ; for 011 trying several metals as the positive | late in the 
shot-cell, after charging it again directly to its full capacity, I 
found their order us regards the strength of the secondary, or 
return current obtainable with them from ihe charged cell to be 
as follows:— 

Clean lead ; a feeble current, only traceable with a galvano¬ 
meter. Amalgamated lead gave the j-ame. 

Copper : a pretty strong current, which easily rings the call- 
bell. 

Hydrogen bed lead (the counterplate med in charging the cell 
directly): a strong current, ringing the hell loudly, and giving a 
spark between its wires. 

Hydrogenised platinum (prepared like the last lead plate): at 
first a strong current like the last, but degrading gradually, and 
not iiferior in duration or storage, capacity to that of the last 
lead-plate! 

Amalgamated zinc: a very powerful current, far exceeding 
the preceding ones, and capable of maintaining the motion of 
the. Gramme machine and water-wheel when the water was 
turned off, which only a well-made Faure cell of twenty-five 
squate-inch plates rolled together had enabled me to accomplish 
before. Yet the area of the zinc strip used as a cc uuterplale in this 
cell was scarcely so much as two iqunre inches I 

It is, no doubt, to the insignificance of the clean-lead current 
ancf to thereon sequent practical mppiession of local currents on 
the negatively-charged plate, that lead secondary cells owe their 
astonishing retentiveness. It also deserves attention that, from 
the proof of these experiments, a provision for fixation of hydro¬ 
gen on the positive plate of lead cells must be made, equal in 
storage capacity to that which the binoxide furnishes for oxygen 
on the other plate. Both lead and platinum, it seems however, 
are equally capable of furnishing this lodgment for hydrogen 
without any special preparation by a previous conversion to the 
spongy state. 
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M. Antoine Breguet's Appropriations 
On looking through the recent brochure on the Gramme 
machine by M. Antoine Breguet, 1 observe that the author has 
appropriated, without acknowledgment, a large number of the 
beautifully executed Magnetic Figures which Prof. Silvanus 
Thompson has long since published, both in your columns 
<November 28, 1878) and elsewhere. So far as the eye can 
judge, M. Breguet’s illustrations are printed from dichh of the 
•very blocks used in Prof. Thompson's papers. Tf—as I under¬ 
stand was the cose—M. Breguet’s attention was called to the 
omission when he employed a similar illustration in a paper of 
■his, which appeared some little time ago in the Ann. de Chimie 
it de Physique, the present oversight ought not to pass without 
some protest—the more emphatic as some of Prof. Thompson’s 
figures nre entirely new and of much theoretical and practical 
.importance. W. F. Barrett 

Royal College of Science, February 4 


On the Clenching of the Hands from Emotional and 
other Causes in the Two Sexes 

I SHOULD like to invite the attention of readers of this paper 
to the above subject when they have the opportunity of making 
personal observations, believing myself to have noticed a curious 
distinction. The number of my own cases, though sufficient to 
warrant me in broaching the topic, U not large enough to enable 
ane to form definite conclusions. Whether the clenching of the 
hand be the result of mental emotion, of hysteria, or other 
nervous convulsion, of acute poisoning or of tetanus, women 
always seem to lay the thumb across the palm ami fold the 
fingers over it, frequently wounding the skin of the ball of the 
thumb by the pressure of the index nnd middle finger-nails ; 
•while men invariably flex the fingers acutely first, now and then 
digging all four nails into the palm, and turn the thumb outside, 
across the hack of the middle phalanges. Ab .ut four years ago 
1 witnessed a case of idiopathic tetanus in a black woman in 
Barbados ; the disease had reached that advanced stage where 
the muscles of the extremities begin to be affected during the 
paroxysms, and it was interesting to observe, before actual 
clenching ensued, that the thumb first began to twitch inwardly, 
while the fingers were motionless. Possibly, this may be the 
tinconscious result of habits acquired during life; 1 have had no 
opportunity of noting the phenomenon in children. I’erhnps 
those who read this in the tropics, where there is usually plenty 
of tetanus, hydrophobia, and other convulsive maladies, will 
kindly communicate their experience. Arthur Stradmno 


Parhelia in the Mediterranean—The Weather in 
Switzerland 

The parhelia of January 27, which Mr. Ch. H. Allen in 
Mentone describes, has also been observed at several places in 
Switzerland: for instance, at Glaris and at Baste. The pheno¬ 
menon has here been more completely developed ; the tun 
appeared surrounded by two lightly-coloured halos of 46° and 
92 1 iu diameter. Owing to the sun’s low altitude, little more 
than the semi-circumference of them was visible. Each of these 
halo; had on its summit a tangent arc, turning its convexity 
towards the s-un, the are on the greater circle shining, ns usual, 
in brilliant colours. On the inner halo, in the same altitude 
with the suo, two mock suns of a reddish tint were seen ; n third 
appeared at the summit of the same circle at the junction with 
the tangent arc. All circles turned their red side to the sun. 
That part of the sky was covered with faint cirrus. The spec¬ 
tacle lasted from 2 to 4 p.m. In the evcniiig of the 27th and 
also of the 29th the common halo of 46° diameter was seen 
round the moon. Daring the night of the 30th to the 31st some 
«now fell (melted 2*8 mm. in the rain-gauge), the first in this 
year. 

Oa January 29, at 3.2 p.m., a brilliant meteor with a bluish 
trail was observed falling in a south-easterly direction; it 
vanished about IJ° above the horixon. The same meteor was 
noticed at Scanfs in the Engadine, where a heavy detonation 
wa> heard. 

The Basle section of the S.A.C. ascended Mount Pilate, 
near Luaerne, on January 28. The extreme transparency of the 
air afforded a view more splendid than is to be seen in sommer. 
The minutest details of the Jura, and of the Black Forest and 
the hills ol the Hobgan near the Lake of Constance, could be 
perceived; only the Vosges Mountains were a little dimmed. 


An ocean-like fog spread over the low parts of the countnr at a 
level of about 650 m. above sea. On the summit of Mount 
Pilate the thermometer marked -4 0 C. (25° F.) during the night, 
nnd +1° C. (34" F.) before sunrise. Over the surface of the 
Lake of T.ucernc the air temperature was, at noon of the 29th, 
-2°*5 C. (27°‘S F-); above the fog an hour before, +4* C. 
(39 0 F.). Albert Rioqenbach 

Basle, February 11 

On the Climate of North Northumberland as Regards 
its Fitness for Astronomical Observations 
I have looked again at my observations (p. 317), and can 
assure Mr. Joseph Ling wood of their entire accuracy. For 
astronomical purposes the sky is “completely overcast" when 
not a star is visible. As the observations in question referred to 
the year iSSi, 1 do not see wliat the “weather since taken” 
has to do with the que-tion, unless it be contended that the 
weather in January, iSSi, was precisely similar to the weather 
in January of the present year. As a general rule the observa¬ 
tions would refer to a later hour than 6 n.m. 

Jbvon J. Muscuamv Perry 
S. Paul’s Vicarage, Alnwick, February 13 


Jago’s “Inorganic Chemistry” 

The kind lone of the first part of the notice, in your issue of 
December 15 (vol. xxv. p. 150), of my work on Inorganic 
Chemistry leads me, with your permission, to reply to some 
questions a^ked by the reviewer in the latter portion of his 
remarks. He first inquires " Why should he (the student) begin 
his chemical career by learning that 'combining weight’ is 
synonymous with ‘ atomic weight ’?" To this I answer, Be¬ 
cause in our bent standard works on chemistry these terms are 
applied indifferently to the same series of numbers ; and further 
that the combining weight, a number deduced from experiment, 
is according to the atomic theory the relative weight of the atom 
of that particular element. To the query “Why should he 
draw from the statement of Avogadro’s law the erroneous con¬ 
clusion that the molecules of all gases are of the same size?” I 
reply by pointing out that Frankland states that the bulk of any 
elementary molecule, in the gaseous condition, is the same as 
that of hydrogen; and that Roscoe, Miller, and Tilden affirm 
that all gaseous molecules occupy the same volume. The phrase 
“ arc of the same size ’’ is simply intended to convey, the same 
meaning as the term “occupy the same volume.” I have not 
deemed it necessary in such a work as that under review to point 
out that the volume occupied by a molecule consists in part ol 
intermolccular space ; neither do the works of the chemists 
quoted when explaining the same law. 

My own experience of teaching cl.emi-.try has convinced me 
that a knowledge of the “atomicity” of the most important 
elements is a vast help to even young students, as thereby they 
learn to write formulae and equations not merely from memory, 
but in accordance with certain definite rules. The value of 
graphic formulas is considerable, and with sufficient space at my 
disposal I should be quite prepared to demonstrate that the 
formula referred to of minus oxide does afford a reasonable 
hypothesis of the molecular constitution of that compound. 
Although I bold these opinions I have however carefully pointed 
out (p. 106) that the so called laws of atomicity are not always 
obeyed, and have dealt at some length with the notable excep¬ 
tion, nitric oxide N O. 

I regret to thus trespass on your valuable space, bat in justice 
to myself and the work thus reviewed I ask vou to kindly iasert 
this fetter. WILLIAM JAGO 

School of Science ai d Art, Brighton 

[“Combining weight” is not synonymous with "atomic 
weight,” eg. 4*6 parts by weight of nitrogen combine with I port 
by weight of hydrogen, but the atom of nitrogen is 14 times 
heavier than the atom of hydrogen j 8 parts by weight of oxygen 
combine with 1 part by weight of hydrogen, but the atomic 
weight of oxygen is 10, that of hydrogen bring 1. In some 
cases, e.g. chlorine, the combining and atomic weights are repre¬ 
sented by the name number, I admit that the terms in question 
are applied to the same series of numbers, in many standard 
books on chemistry, but I maintain that they are applied 
erroneously. 

I cannot admit that because ” equal volumes' Of gases contain 
equal numbers of molecules" therefore "all gaseous molecules 
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occupy the same volume.” From experiments on faction of 
sues, velocity of gaseous diffusion, &c., conclusions have been 
drawn os to the sizes of different moleuuLs; Avogodro’s law, 
however, says nothing as to the relative dimensions of mole¬ 
cules : the conclusion drawn by the author from Avogadra’s law 
is therefore I think rightly called an “ erroneous " conclusion, 
apart from any cou->ul orations os to the accuracy of the statement, 
“the molecules of all gases ore of the same size.” 

A knowledge of the “atomicity’' of the mod important 
elements woul 1 , I admit, be of much importance. But when 
the evidence on which this or that value is assigned to the 
“atomicity ” of these elements is examined, it is fou.id in most 
cases to be very slight: a great structure has been raised 011 a 
shifting foundation. A student who has committed to memory 
the assertion that the “ atomicity " of the nitrogen atom is five 
is probably ready to receive with gratitude the formula for 
nitrous oxide referred to; had he asked for the evidence on 
which the assertion as to the atomicity of nitrogen reds, and for 
an explanation of the assertion itself, he would 1 think liedtate 
before accepting the graphic formula in question as in any way 
affording “accurate and well-grounded information.”— The 
Writer of the Notice.] 

The Recent Weather 

Referring to the leading article on " The Recent Weather " 
in a former number, perlup> the following proverb, prevailing 1 
think in Norfolk, may poi»e»s some interest: — 

“ When Martinmas iue will bear a duck, 

The winter wilt all be mire and muck. ” 

Martinmas Day i-> on November 11. Bearing in mind that 
Martinmas, like Christmas, connotes a season rather than a par¬ 
ticular day, and still more, that cold weather would usually come 
earlier in Scotland than in the eastern counties, the proverb 
seems to be entirely in unison with Sir Robert (JhristUou’x 
prognostic. Charles J. Taylor 

Toppesfield Rectory, Halstead, Essex 


Father Lubo's “ Abyssinia.”—A correspondent asks if 
there is any trustworthy evidence that Lobo’s “ History of 
Abyssinia” was ever published in Portuguese, as stated in most 
biographies. The extracts translated by Sir l’eter Wyche and 
published by the Royal Society in the end of the seventeenth 
century, were made from the manuscripts, as was also Legrand's 
translation in the beginning of the eighteenth, from w'htch Dr. 
Johnson made his epitome. In Barbosa-Machado’s " Biblio¬ 
theca Lusitana” there is no mention of a Portuguese edition. 


ON THE WHALE FISHERY OF THE BASQUE 
PROVINCES OF SPAIN 1 
MY attention was drawn to the Basque Whale-Fishery 
-LV1 by observing, during my study of Arctic literature, 
and especially while editing the voyages of William Baffin, 
that the first English whaling vessels were in the habit of 
shipping a boat’s crew of Basques to harpoon the whales. 
1 was informed that a whale, tne Balana biscayensis , had 
frequented the coasts of the Basques provinces from time 
immemorial; but that it had become nearly extinct in the 
seventeenth century, when the Basques began to extend 
their voyages further north, and across the Arctic Circle. 
Hence the Basques had become dexterous whale-fishers 
tong before any other European people had entered upon 
that perilous occupation. 

I round that several naturalists had investigated the 
history of the Biscayan whale, notably dEschricht and 
Reinhardt in Denmark, M. Fischer in France, and Prof. 
Flower in this country. Full information respecting these 
investigations is contained in E ichricht and Rei.ihardt’s 
memoir, published by the Ray Society in 1866 ; and many 
interesting,particulars have since been brought to light re¬ 
specting the whale-fishery so far as it relates to ths French 
Basques, and to the ports of Bayonne, Biarritz, Gudtary, 
St. Jean de Luz, and Ciboure. But in looking through the 
books and papers on the subject, a list of which was kindly 

* B/GUmmu R, Markham.C.B.. F.R.S. Roods! tha Zoological Society, 
December 13. Kevued by the Author. 


furnished to me by Prof. Flower last June, 1 did not find 
any particulars respecting the Spanish ports, where the 
Basque sailors are more numerous than in France, and 
inhabit a more extensive line of coast. I therefore thought 
it possible that, by visiting those ports and making in¬ 
quiries respecting the literature of the provinces in which 
they are situated, and the local traditions, I might be able 
to collect some further information touching the whale- 
fishery of the Basques. It has now been suggested to me 
that such particulars as I have succeeded in bringing 
together, from their bearing on the history of the Balcemi 
bisatyensis, a nearly extinct animal, would be interesting 
to the Zoological Society. I therefore have pleasure in 
communicating the following notes on the subject. 

The coast which I personally visited this summer ex¬ 
tends from the French frontier to the 'Cabo de Pefias, 
including the Basque provinces of Guipuzcoa and Viz¬ 
caya, and the purely Spanish provinces of Santander and 
the Asturias. It is for the most part bold and rocky, with 
lofty cliffs of cretaceous limestone, having strata hove up 
at great angles. Occasionally there is a stretch of sand, 
generally at the mouths of rivers, and here and there 
a rocky little boat-harbour. Forests of oak and chestnut 
clothe the mountains, with occasionally open spaces of 
fem and heather and bushes of arbutus and myrtle. In 
some places the chestnut-groves come down almost to the 
water’s edge. Along this coast there are many small 
fi ihing-towns, Fuemerrabia, on its picturesque hill, over¬ 
looks the French frontier. Following the coast to the 
westward the next port is Pasajds, and then comes the 
city of San Sebastian, which was the centre of the old 
whale-fishery. Zarauz is a town stretching along the 
shores of a sandy bay. Guetaria is built in a cleft of rocks 
which are sheltered behind the island of San Anton. 
Zumaya and Deva are are at the mouths of rivers; and 
Motrico is a picturesque little town built on steep slopes 
like Clovelly, overlooking a rocky bay. These arc the 
ports of Guipuzcoa. 

Ondarroa, at the mouth of its river, where smallschoon- 
ers are still built, is the first port of Vizcaya, coming from 
the cast. Lequeitio is a large and more important place, 
sending out about a hundred fishing-boats. Next come 
Mundaca, at the mouth of the river of Guernica, Berjneo, 
another populous fishing-town with as many boats as 
Lequeitio, Plencia, and Poftugalete and Santurce in the 
bay of Bilbao. These are the principal Vizcayan ports. 
The province of Santander has Castro-Urdialcs, Laredo 
and Santofta on the shores of a large harbour, Santander 
itself, and San Vicente de la Barquera. In the Asturias 
are the ancient ports of Llanes, Rivadesella, Villaviciosa, 
the important town of Gijon, Candas, and Luauco. From 
the little village of Luanco to the end of the Cabo de las 
Penas is a walk of eight miles, and this was the most 
western point I reached. 

The Basque fishermen arc a handsome race. They go 
away on their fishing-voyages for many days, and are 
brave honest, and industrious; while both men and 
women are always cheerful and light-hearted. They 
belong to a people who, for centuries, have repelled 
foreign invasion, have enjoyed free institutions, and made 
their own laws. The Basque fishermen arc the descend¬ 
ants oLthe old whalers, and retain their traditions. They 
have, from time to time, produced naval worthies whose 
names are historical. Among them are Sebastian del 
Cano, q,native of the little fishing-town of Guetaria, who 
was the first circumnavigator of the globe; Legaspi, the 
conquerorof the Philippine Islands ; Machinde Munguia, 
the Spanish Grenville ; and Churruca, whose gallantry 
at the battle of Trafalgar won for him the admiration of 
his English foes. 

Such men were the product of the whale-fishery, which 
was for the Basques, as it has since been for the British, 
an admirable nursery for seamen. 

My first inquiries had reference to the antiquity of fhc 
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Basque whale-fishery. The following facts show that it 
was a well established trade in the twelfth century, so that 
it probably existed at least two centuries earlier. King 
Sancho (the Wise) of Navarre granted privileges to the 
city of San Sebastian in the year 1150 a.p. In this 
grant there is a list of articles of merchandise with 
the duties that must be paid for warehousing them: 
whale-bone has a prominent place in the list. ** Carga 
de boquinas-barbas de ballenas .... 2 dineros .” The 
same privileges were extended by Alfonso VIII. of 
Castille to Fuenterrabia in 1203, and to Motrico and 
Guetaria in 1204. Ferdinand III., in a royal order dated 
at Burgos the 28th September, 1237, gave similar privi¬ 
leges to Zarauz; and this document contains further proof 
of the antiquity of the whale-fishery. For a claim is made 
that, in accordance with custom (“sicut forum cst”) the 
King should have a slice of each whale, along the back¬ 
bone, from the head to the tail. The custom here referred 
to indicates the antiquity of the fishery. At Guetaria it 
was the custom to give the first fish of the season to the 
King, who usually returned half. 

Another proof of the importance of the whale-fishery 
on the northern coast of Spain, and probably also of its 
antiquity, is the fact that no less than six of the towns 
have a whale for their coat of arms. This charge is in 
the arms of Fuenterrabia. Over the portal of the first 
house in a steep old street of Guetaria there is a shield of 
arms consisting of a whale amidst waves of the sea. At 
Motrico the town arms consist of a whale in the sea, 
harpooned, and a boat with men bolding the line. The 
same device is carved on the wall of the Town Hall of 
Lequeitio. The arms of Bcrmeoand Castro-Urdiales also 
contain a whale. I was assured that vigias or look-out 
posts were established on the headlands, and high up the 
mountains overlooking the fishing-towns, whence notice 
was given directly a whale was seen spouting in the offing; 
and soon the boats were in pnrsuit. On the mountain of 
Talaya-mcndi (“Look-out mountain”) above Zarauz, 
there are some ruined walls which, according to Madoz, 
are the remains of one of these watch-towers, whence 
warnings were sent down the moment a whale was in sight. 
In some of the towns there arc records which throw 
light on the whale-fishery, but (chiefly during the French 
occupation) most of the ancient archives have been de¬ 
stroyed or are lost. Fortunately this is not universally the 
case. In the town of Leaueitio eight of the “ libros de 
fabrica" or fabric rolls of the church, commencing from 
the year 1510, have been preserved, which contain much 
interesting information. 

The most ancient document relating to whales in the 
Lequeitio archives is dated September nth, 1381. It is 
there ordered and agreed by the Cabildo that the whale¬ 
bone taken shall be divided into three part9, two for re¬ 
pairing the boat-harbour, and the third for the fabric of 
the church. The same order is repeated in another docu¬ 
ment dated 1608. In the Libros de fabrica de la iglesta 
de Lequeitio there is a list of the whale killed, in various 
years, by the boats of Leaueitio, from 1517 to 1661. 

1517. Two whales killed. 1525. Returns in money 
value. 1531. January and February, two large and one 
small whale killed. 1532. None killed. 1536. Two large 
whales and one smalL 1538. Six whales killed. 1542. Two 
whales killed. 1543. One whale wounded by the Lequeitio 
people, but captured at Motrico. Divided between the 
two towns. 1543. Two whales killed, mother and young. 
The Mayor-domo working all day at the whalebone, and 
received 2 rials. 1546. February 24, a whale killed in 
front of St. Nicholas Island. The bone yielded 
ducados. 1550. Two whales killed. 1570. One whale 
killed. 1576. One whale killed. 1578, One whale killed. 
1580. Three and a young one. 1608. One whale killed. 
1609. Three whales killed. 1611. Two small whales 
killed, in concert with the men of Andarroa. which led to 
a law-suit. 1617. One whale killed. 16(8. One whale 


killed. 1619. One whale killed. 1622 One whale killed 
with its young. 1649. Two whales killed. 1650. Two 
whales killed. 1657. Two whales killed and two young. 
1661. One whale killed. 

In the Libra de Fabrica including the years from 1731 
to 1781 there is no mention of a whale, nor in the two 
succeeding books. The sailors went long voyages in 
search of them. But in 1712, fifty years after the last 
entry in the books, there were boats'and apparatus for 
catching whales. In 1740 it was said that there were no 
sailors in Lequeitio, all having gone on long whaling 
voyages. In a record of a marriage at Lequeitio on July 
15th, 1712, among the goods of the bride arc mentioned 
a whale-boat with sails, lines, harpoons, and apparatus 
complete. Of the bridegroom it is said that “he was 
clothed decently, having four coats of London cloth, a 
good chest to keep his clothes in and another for travel¬ 
ling, a mattras, pillow, and blanket, and needful clothes 
for going to sea.” So that between them they were well 
piepared for a whaling expedition. 

These entries at Lequeitio indicate that, during the six¬ 
teenth century, the whales were abundant; for if this was 
the catch of only one village out of at least twenty along 
the coast, we may fairly multiply it by at least ten for the 
average yield of the fishery. 

In the books of the Cofradia de Afareantcs of Zarauz 
there are similar records, from which it appears that 
between the years 1637 and 1801 as many as fifty-five 
whales were killed by the Zarauz people, whose prowess 
was known throughout the Cantabrian coast. There is 
one noteworthy tradition at Zarauz, to the effect that two 
young sailors, without any help, chased, harpooned, and 
killed a large whale, and brought it safely to the beach. 
This deed is immortalised on imperishable stone. Over 
the portal of a house in Zarauz, No. 13 Calle de Azara, 
there is an inscription, now in the greater part rendered 
illegible by time, but with letters of the shape and stylo 
used in the sixteenth century. To the left of the inscrip¬ 
tion there is carved a harpooned whale, with the line 
fastened to a boat, in which are two men. Don Nicolas 
de Soraluce, the learned historian of Guipuzcoa, told me 
that an old resident in Zarauz, named Rclaunzardn, had 
often spoken to him of the feat recorded on this stone 
slab ; adding that he used to hear his grandmother explain 
that the carving represented the harpooning and killing 
of a whale by two young sailors in a single boat. This 
deed was considered worthy of being handed down to 
posterity, and the stone was therefore placed over the 
door of the house of these two brothers, or, as some say, 
a father and son. 

There are some other records as to the disposition of 
the whalebone. By an order dated November 20th, 1474, 
the town of Guetaria gave half the value of each whale 
towards the repair of the church and of the boat-harbour. 
In San Sebastian, according to an ancient custom, the 
whalebone was given to the Cofradia (brotherhood) of 
San Pedro. 

it is clear that the whales, close along the coast, be¬ 
came very scarce in the middle of the seventeenth cen¬ 
tury, when the entries at Lequeitio cease, and that the 
Basque sailors then began to seek the means of exercising 
their special craft by making long voyages, even to the 
Arctic regions. Such voyages were occasionally made at 
a still earlier period. It is stated by Madoz that a pilot 
of Zarauz, named Matias de Echeveste, was the first 
Spaniard who visited the banks of Newfoundland ; and, 
according to a memoir written by his son, ihat he made 
twenty-eight voyages from 1545 to 1599, ihe year of his 
death. In the accounts of the first English whaling 
voyages to Spitsbergen, in the collection of Purchas, we 
read of Basque ships from San Sebastian frequenting 
those Arctic seas in search of whales, and of the over¬ 
bearing way in which their captains were often treated 
by the English. Nevertheless, the English were glad to 
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obtain the help of the Basque sailors to do for them the 
most perilous and difficult part of the work, namely, the 
harpooning and killing of the whales. 

I gather from Eschricht and Reinhardt’s memoir, that 
this Biscayan whale was known to the French Basques 
as the Sarde t and was the same as the Nordkaper of 
the Dutch and North Germans, and the Sletbag of Ice¬ 
land, a whalebone whale, but smaller and more active 
than the great Greenland whale. The Kon^e-speil (an 
ancient Norwegian record) has a passage to the effect 
that “ those who travel on the sea fear it milch, for its 
nature is to play much with vessels,” Belonging to the 
temperate North Atlantic, it is described as much more 
active than the Greenland whale, mu.'h quicker and more 
violent in its movements, more difficult and dangerous to 
catch. It is smaller and has less blubber than the 
Mysttcelns, the head shorter, and the whalebone much 
thicker, but scarcely more than half as long. 

For centuries the Basques had attacked and captured 
this formidable Cetacean ; and they, in fact, monopolised 
all the experience ani skill which then existed in con¬ 
nection with the cruft and mystery of whale-fishing. To 
the sailors of all other nations it was an unknown business, 
appearing all the more perilous from their absence of 
knowledge. So it was natural that the hardy and intrepid 
fishermen from the Cantabrian coast should be in requisi¬ 
tion as harpooneers, as soon as the English and Dutch 
entered upon the Arctic whale-fishery, early in the seven¬ 
teenth century. With their services, we also borrowed 
their words. Harpoon is derived from the Basque word 
Arpoi, the root being at\ “ to take quickly.” The Basque 
Harpoinari is a “ harpooneer.” 

There is a letter still extant at Alcala de Henares, from 
James 1 . of England to the king of Spain, dated 1612, in 
which permission is asked to engage the services, on board 
English vessels engaged in the Arctic whaling-trade, of 
Basque sailors skilled in the use of the harpoon. The 
fact that Basque boats’ crews were frequently shipped 
seems to show that this request was granted. In the 
whaling fleet fitted out for Spitsbergen in 1613, under the 
Command of Benjamin Joseph, with Baffin on board the 

S meral's ship as pilot, twenty-four Basques were shipped. 

rders were given that "they were to be used very kindly 
and friendly, being strangers and leaving their own country 
to do us service.’’ The English seem to have adopted the 
fishing rules of the Basques, as well as to have benefited 
by their skill and prowess. Thus we read of an order 
being given because “the order of the Biscaines is that 
whoso doth strike the first harping-iron into him, it is his 
whale, if his iron hold.’’ The Basques went out to attack 
the whal es in the offing, while the English got ready for 
boiling-down. We read “ News was brought to us this 
morning that the Basks had killed a whale; therefore we 
hasted to 6et up our furnaces and coppers, and presently 
began work; which wc continued, without any want of 
whales, till our voyage was made ’’—thanks to the Basques. 
In another place Baffin calls the Basques “our whale 
strikers,'’ Of course the English, in due time, learnt to 
strike the whales themselves; but the Basques were their 
instructors ; and it is therefore to this noble race that we 
owe the foundation of our whaling trade. 

In travelling along the coast, I found a universal tra¬ 
dition of the whale-fishery; and often the families of 
fishermen had the harpoons hanging id* their houses, 
which had been there for generations. They still have 
occasion to use them when porpoises come within range ; 
and on board one of the Gijon steamers there was a man 
with unerring aim. But many harpoons hang on the 
walls as relics of the old whaling days. At Laredo the 
fishermen brought me a harpoon of peculiar construction. 
The point was narrow and very slightly barbed, but there 
was a hinge half-way up the point, which was kept in line 
with the'shaft by a ring. When the harpoon entered a 
whale, the ring slipped, the hinge turned, and the point 


came at right angles to the shaft, making it impossible 
for the harpoon to come out again. Baron Nordcnskibld 
informs me that this kind of harpoon is used by the 
Norwegians to kill the white whales. 

At Llanes, in Asturias, I found a large palatial bouse 
which was formerly the “ Casa de BaUenas ,’’ or house 
where business connected with, the whale fishery was 
transacted. At Gijon there is also a “ Casa de BaUenas 
and also a street called Whale-lane. These names, with 
the coats of arms and traditions, are all relics of the old 
whaling days. At San Sebastian, too, there arc enormous 
tinajas , or earthenware jars, in which the oil was stored. 

It was at one time supposed that the Balana biscayensis 
had become quite extinct; but this is certainly not the 
case. Whales are seen on the Cantabrian coast at inter¬ 
vals of about ten years, In 1844 a whale was seen off 
Zarauz. Boats went out and it was hit, but it broke the 
lines, and got away with two harpoons and three lances 
in its body, after having towed the boats for six hours. 
On the 25th of July, 1850, early in the morning, a whale 
appeared off Guetana. Boats quickly pursued it, but the 
harpooneer missed his aim, and the whale went off, 
heading N.W. In January 1854 a whale and her two 
young entered the bay of San Sebastian. One of the 
young whales was singled out for attack, but the mother 
made desperate efforts to defend it, and once broke the 
ljne. Eventually the mother and one calf escaped, while 
the other was secured. Of course, with proper boats and 
apparatus, and if the fishermen had had a little of their 
ancestors’ experience, all three would have been caught. 
It is the skeleton of this young whale that Professor 
Eschricht purchased at Pampluna. It is now at 
Copenhagen. 

While I was at Gijon, in the Asturias, I was told by an 
old fisherman that a whale had been caught, about 
twenty years ago, by the villagers near the lighthouse 
on Punta de Pefias. The story was not believed by 
merchants and others of whom I made inquiries, so I 
thought it best to investigate the matter myself. I, 
therefore, went westward to the little fishing-village of 
Luanco, and next day proceeded on foot across a wild 
mountainous country to the lighthouse of Punta de 
Penas ; a distance of sixteen miles there and back. 
There, in the court-yard of the lighthouse, was a whale’s 
jaw-bone, and the man in charge corroborated the story. 
But he added the curious statement that the whale was 
dead and half flensed, drifting in under the land, when 
the villagers first saw it, and went out in their boats to 
tow it on shore. I also found parts of the rib-bones in 
the granary of a farm-house at Viodo, a hamlet near the 
lighthouse. 

The last whale of which I obtained intelligence was 
sighted between Guetaria and Zarauz on the 11th of 
February, 1878. Many boats went out from these two 

E laces, and one boat from Orio. The first harpoon that 
ept fast was thrown by a smart young sailor of Guetaria, 
the countryman of Sebastian del Cano, the first circum¬ 
navigator of the globe. He is now in the Spanish navy. 
Eventually the whale was killed and towed on shore. 
No one derived any benefit, because there was a law-suit 
tried at Azpeitia. It appears that the harpoon was of 
Guetaria, but that the line belonged to Zarauz. Mean¬ 
while the whale became unpleasant and had to be blown 
up. The authorities of San Sebastian, however, through 
the intervention of Don Nicolas Soraluce, secured the 
bones, and the skeleton is now carefully set up in the 
small museum in that city. It is 48 feet long, and part 
of the whale-bone remains in the jaw. There are also 
bones of a whale found in the sands at Deva in the same 
museum. I was given part of a whale's rib dug up on 
the Lequeitio beach, and a jaw-bone which was long in 
the court-yard of the palace of the Coenj of Revillagigedo 
at Gyon, is now preserved in the Jovellanos Institute, in 
the same town. Of course there must be any number of 
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Ixmes buried in the sand of the beaches a here eo 
niuy hundreds of whales have been flensed in former 
centuries. 

In 1878 the accomplished historian of Guipuicoa, Don 
Nicolas Soraluce, printed a pamphlet at Vitoria on “ the 
origin and history of the whale and cod fisheries," which 
contains much interesting information. I may add that 
Scnor Soraluce is preparing some additional chapters on 
the whale-fishery, ana that he expects, to obtain copies 
of interesting documents. relating to the same subject 
from the archives of the Ministry of Marine at Madrid. 


A SYSTEM OF METEOROIQ 0 JC 4 L OBSER¬ 
VATIONS IN TUB CHlKA SEAS 

I N a recent article in Nature we referred to the 
proposal to establish an observatory at Hongkong 
under tnc superintendence of Major Palmer, R.E., and 
expressed a hope that Mr. Hart, of the Chinese Maritime 
Customs, would be successful in his efforts for the esta¬ 
blishment of a number of meteorological stations along 
the coast of China. The China seas, on account of their 
numerous currents and destructive typhoons, are espe¬ 
cially dangerous to shipping, and the value, in a material 
sense, of a thorough and accurate series of observations 
of this kind can hardly he overrated. Moved by these 
considerations, the Shanghai General Chamber of Ccm- 
merce, the most numerous and influential foreign mer¬ 
cantile body in the Far East, has taken the matter in band, 
and at a recent meeting, reported in the Celestial Empire , 
discussed “the feasibility of organising a system of meteo¬ 
rological reports from, the China coast and the interior, 
with the view of improving the knowledge of the origin 
and direction of storms, and warning mariners of their 
approach.” The Chamber wisely consulted the Reverend 
Father Dechevrens, director of the Jesuits' Observatory 
at Siccawei, not far from Shanghai, who recommended 
that the object of the system should be twofold (1) 
To give shipmasters a sufficient knowledge of the meteo¬ 
rology of Chinese and Japanese waters to enable them at 
all times, and especially at critical moments, to recognise 
the best routes to follow in order to reach' their destina¬ 
tions as speedily as possible, and emerge with credit from 
storms which they have been unable to avoid; and (2) 
to give vessels about to leave the port notice of the winds 
ana weather they will probably meet during the subse¬ 
quent twenty-four hours. The Siccawei Gbservatory will 
be able to accomplish both these ends, provided it 
receives the co-operation of the various shipmasters re¬ 
sorting to the coa3t of China. It is recommended that 
every vessel should be provided with a register in which 
at stated intervals during the day the conditions of the 
barometer and thermometer, the direction and force of 
the wind, and the quantity of rain are accurately re¬ 
corded. In addition to these the various lighthouse 
keepers end officers at Custom stations along the coast 
should keep a similar register. The director of the ob¬ 
servatory will have in these numerous observations s 
basis on which to work, and his investigations and the 
rtsalt will be made public as widely as possible. 

Father Dechevrens iben proceeds to describe what is 
already known of the meteorology of the China seas. 
Two kinds of storms prevail there, those from the north, 
which may be called the storms of winter, or the northern 
monsoon, and the typhoons, which are, properly speaking, 
storms of summer, or the southern monsoon. The first 
come from the interior of Asia and travel towards the 
North Pacific from west to east, while the second gene¬ 
rally remain confined to the neigh b o urho o d of the Phi¬ 
lippines, Formosa, and tke Gutf of Tonqum. In order to 
study these storms; more effectual]yy the obseeeatesy 
should rereive, twice daily* reeteevotogieil observations 
from Manila* Hongkong, Amoy, Tientmn* Nagasaki, and 
Vte dr rostock. By these means warnings dm be rapidly 


conveyed to and from Shanghai of storms caning ckbat 
from the north or south. The observatory at Siccawei, 
moreover, should be connected by telephone with -rim 
foreign concession in Shanghai, and Father Dechevrens 
offers the services of one of his observers for the Shang¬ 
hai end of the line. r l he Director concludes his Report 
with the observation that the work will not be one of a 
day, fpr ever) thing is yet to be done. “ The meteorology 
of these countries must be commenced at its foundation. 1 * 

The recommendations contained in this Report were 
all adopted by the Chamber of Commerce, the members 
taking on themselves all the financial and business man¬ 
agement of the undertaking. The owners of vessels 
and the Chinese Customs were called upon to supply the 
instruments necessary for observing, which were those 
recommended by the Meteorological Office in London, 
and already in use in some British mail steamers. 
The agent of the Great Northern Telegraph Company 
has promised to transmit the daily reports free of charge, 
and it is anticipated that the Chinese authorities and the 
local underwriters will contribute the funds necessary for 
carrying out the project. 

Taken in conjunction with the establishment of a com¬ 
plete observatory in Hongkong, for which, as we have 
already mentioned, the Colonial Government has liberally 
provided, the scheme above described is one of much 
scientific and practical importance. Although several 
observatories are already in existence at various parts of 
the China seas, no combined attempt has been made 
to study systematically the meteorology of these regions. 
The project which has now been adopted by the Shanghai 
Chamber of Commerce helps to bring to a focus a num¬ 
ber of observations which, taken singly, are of small 
value, but when collected and examined by competent 
scientific men, cannot fail to produce beneficial results 


THE AURORA' 

II. 

A S we have said, it was net uncommon at the Vega's 
winteT quarters to see two or more auroral-arcs, one 
of which was generally the “common arc.” The second 
was nearly parallel to it and separated from it by an un¬ 
lighted space which was sometimes crossed by rays of 
light. It would be most important for a thorough know¬ 
ledge of aurorae to know the true mutual position of the 
arcs; but here again simultaneous measurements at two 
distant places are necessary, and not having such, 
NordenskjiJld remarks that three suppositions may be 
made. First, that the two arcs have irregular positions 
with regard to one another; secondly, that they arei 
superposed on one another, having their centres on the 
same axis perpendicular to the surface of the earth; and 
third, that their centres are on the same radius of the 
earth, and^that they are situated in about the same plane. 
In all threb cases the aspects of the arcs would be quite 
different. The observations at the Vega’s wintering place 

f irove that the last case is the rule, and that arcs irregu¬ 
larly situated with report to one another, or crossing one 
another (which would correspond to the first and second 
supposition), are exceptions; and NordenskjiJld arrives at 
the conclusion that the aurorae-arcs which were seen from 
the Vega, were usually in about the same plane. It 
might be asked, however, if it were not more natural to 
suppose that both rings are at the same distance from the 
earth's surfece, their centres being situated on the same 
radius of the earth? But on March 14, two parallel arcs 
appeared, and soon joined together into a broad belt,the 
interior edge of which was 5, and the exterior one. wax. 
15* above the horizen, both edges being, quite concer trie, 

1 A. G. NmdewfcJOWL “Om temhmtn «u!«r. Vtgmt afornttfriar 
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and the belt showing a tendency to divide into parallelj The rays which sometimes, but rarely, appeared during 
bands, whilst its brilliancy remained the same towards j the arc-aurora also confirms the supposition. They were 
the lowtr and upper edges; Nordcnskjfild considers j usually cast from the interior arc towards the exterior and 
therefore as most probable that all the luminous sheet reached its edge, but never went beyond it. On the con- 
afferded by these arcs was in the same plan* 1 trary, when the aurora was intense, new rajs were cask 



t ■ i Fto. 6.—Th» Mtne, at.* «.ja, 

from the exterior are,as well towards the interior one, as j are in the same plane, which passes, through bath I ipsli 
w thfr u pper space. These phenomena render it most j noua.circles. If these two circles were, situated, w the. 
prooablc that their Ays (which must not tie confounded j same upper strata of our atmosphere, it would be mnnn 
with those, which ftsxn the draperies during strong aurorae) | able to. suppose that the rays which flow from, one tor 
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another are also in the same strata. In this case they thus the region of their visibility must be still further 
could not be rectilinear, but must flow upon curves drawn increased, including Mexico, Spain, Morocco, Greece, 
by a radius equal to the distance from the crowns to the Asia Minor, a part of Turkestan, and Mantchuria; that 
centre of earth; therefore, when seen from the Vela’s is, even such tracts where aurora; very rarely occur. But 
winter quarters, the rays which were ca*t 50° or 6o° from Nordenskjold does not maintain that all aurorae observed 
the edge of the luminous arc, would appear only exception- in Europe were due to rays cast from the glory in its 
ally as straight lines; usually they would show a regular plane. He thinks it would be too bold an assertion, as it 
-curvature of several degrees. But neither at Kolutcbin would mean that thousands of observers were in error as 
Bay nor at other places did Nordenskjold remark such a to the idea they got of the direction of rays. But it is 
curvature, and he concludes that the common aurora- probable that a certain part of radiant auroras observed in 
glory must be produced in a plane perpendicular to the Europe are due to rays cast in the plane of the glory, and 
•earth's radius, which passes through the aurora-pole, not to rays cast in the direction of the inclination-needle. 
But it is possible also that the long exterior rays may As to the drapery-aurora which was seen once during the 
have quite another direction than those which connect Vega's wintering, it seemed to have had its seat nearer to 
together aurora-rings; and whilst these last arc cast in the surface of the earth. Such aurora are obviously in 
the plane of the aurora-glory, the former may be launched the same relations to the common arc as the irregular 
in the direction of the inclination-needle. winds and storms of the north are to the regular trade- 

A drapery-aurora was seen but once at the Vega's winds of the south, 
winter-quarters. But sometimes the common arc rose On the contrary, the space where the common ring of 
more above the horizon, or changed its bearing ; or new the glory is visible is very limited. Its projection on the 
arcs, quite different from the common one, appeared, earth’s surfaccc would be a circle drawn from the aurora 
Sometimes, as, for instance, during the night of March 3 pole by a radius of i8 J , measured on the surface of our 
to 4 (Fig. 3), the bows crossed one another. In general globe. And if its height above this surface is 0-03 radius 

the feeble aurora were quite regular, whilst the more of the earth, it must be seen above the horizon in a belt 

intense afforded more or less irregularity. But even these 14 0 wide on both sides of this projection. But to be ob- 
latter usually began with the appearance of the common served its faint arc must have a height of at least 4 0 
faint arc ; this soon increased, divided into pieces by the above the horizon, and so the belt of visibility of the 
appearance of brilliant knots—not divided, however, into common glory-ring is still less. Besides, if the aurora- 
rays—and flame-like knots maintained for a long time the glory is in reality a ring of light of small thickness 
same position, sometimes in the neighbourhood of the situated 200 kilometres above the surface of our globe, 

arc, but mostly in the north-eastern part of the sky, some- it will not be visible in those parts of the earth where it 

times also in the zenith. From these knots were thrown appears in the 2enith; there it would appear as a too 
flames of equally diffused light (not divided into rays), faint diffused girdle of light about 6o° wide, and most 
-often, as it seemed, perpendicular to the plane of the probably would not be perceived. 

glory, and in such case spreading to a very great height Therefore we must have five different regions situated 
above the surface of the earth. The aurora of March 3 around the aurora pole, where the glory would appear 
to 4 was remarkable for the number of arcs which ap- under quite different aspects. These five regions are 
peared; towards 9.30 p.m. they crossed one another at represented on the map, Fig. 7, which is a reduction of 
their north-western extremities, but disappeared after Nordenskjold’s map. 

-eleven o'clock, so that at midnight only the common arc In the first circular region around the aurora-pole (I. 
was seen. But about one o’clock another series of arcs on our map), inscribed in a circle drawn from the aurora 
appeared towards the west, the outer being tangential pole with a radius measuring 8° on the surface of the 
*0 the common arc near the horizon, much like to a double earth, the glory is visible only as a luminous mist, or as a 
solar halo. very low bow, in a direction opposite to the aurora-pole. 

Another interesting aurora was seen on March 20 to As the projection of rays within the common arc seems to 
21 (Figs. 4, £, and 6). It was remarkable by the extension be very rare, the aurora phenomena is very rarely to be 
and great size of the arcs, by their elliptic shape, and by seen in this region. Very many Arctic explorers have 
the circumstance that the short axes of the ellipses were visited this r^ion: Parry, Ross, McClintock, Kennedy, 
not vertical above the horizon, but inclined, sometimes to Osborn, Saunders, Belcher, Hayes, Kane, Hall, Stephen- 
the right (Fig. 5) and sometimes to the left (Fig. 6). It son, and Nares, have wintered within it; but among their 
seems as if the plane of the glory was slowly oscillating careful and varied observations aurora occupy quite an 
for some 4 0 or 5 0 on both sides of its usual position. insignificant place—a circumstance very remarkable, as it 

On March 30 to 31 there appeared a great number of is oDvious that aurorae cannot be overlooked by Arctic 
arcs, which were seen all at the same time. Of six arcs, travellers, being the only variety during the long Arctic 
■only two were in the north-eastern part of the sky, whilst nights. Parry saw aurora as a feeble diffused light in 
the summit of the third was nearly at the zenith, at a the south-west; Hayes saw but three aurora; and Capt. 
height of 8o° and three others were beyond the zenith, Nares says : 11 Light flashes of aurora wera occasionally 
their summits being respectively 105°, 125°, and 135° dis- seen on various bearings, but most commonly passing 
tant from the north-eastern horizon. through the zenith. None were of sufficient brilliancy to 

It is most important to determine where, and under call for notice. The phenomena may be said to nave 
what aspect, the aurora-glory is visible in different parts been insignificant in the extreme, and, as far as we could 
■of our globe, and Nordenskjold gives special attention discover, were totally unconnected with any magnetic or 
to this subject. The second (outer) ring and its rays can electric disturbance." 

be seen over a very great surface of the northern hemi- The second region (II.) is inclosed between two circles 
sphere. If the rays which were seen from the Vega as drawn from the aurora pole by radii 8 P and 16° long. The 
flowing from this nug to th« zenith were cast in the plane common ring of aurora must be seen in this region as 
■of the glory, and if they were cast from all parts of the a luminous bow, the upper part of which is situated in 
nng, they must have been seen over a circle drawn from a bearing opposite to that of the aurora-pole, that is, 
the aurora-pole by a radius measuring 5000 kilometres on about the magnetic south. Ross, Parry, McClure, Mac 
the surface of the earth. This circle would include Qintock, Koldewey, and Nordenskjold (1872-73) have 
North America as far as California, England, France, wintered in this region. Ross, on September 23, 28, and 
and the northern parts of the Iberian Peninsula, Austria- 29, 1818, saw vertical rays in the southern part of the 
Hungary, Crimea, Siberia, and Northern Sakhalin. But horizon, and Parry, on September 15,1825, saw a bow S° 
the mys often passed beyond the zenith of the Vega, and or 6* high, which lasted, nearly unchanged, for two or 
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three hours in the south-east. The observations of the 
Swedish expedition at Mussel Bay (Spitsbergen) were but 
very incompletely published, but they were also in accord¬ 
ance with the present views of Nordenskjfild. The in¬ 
terior circle of the bow which was seen from the Vega, 
and which was but 5° above the horizon, must be seen 
from Mussel Bay, close by the zenith, and therefore nearly 
invisible; while the exterior part of the common arc 
appeared as a bow of regularly spread light in the mag¬ 
netic south. Rays of light were spread from it towards 
the interior circle, and gave rise to the beautiful draperies 
which so often were seen at Mussel Bay. When the 
aurora became still stronger, rays of light were sent out 
even in the interior circle, from the zenith towards the 
magnetic north, and then a crown appeared, whose rays 
seemed to meet together at the place where the inclina¬ 
tion needle was directed. 

The third region (III of the map) is situated between 
two circles drawn from the aurora-pole by radii 16 0 and 


20 0 long. In this region the common arc must be in the 
zenith, and, as has already been pointed out, it must be 
less often seen as a bow than as a diffuse light spread 
upon the sky; but this light is so small in comparison 
with the ray-aurorae which begin in this region, that it 
must draw but little attention. The second interior circle 
of the glory must appear in this region as a bow in the 
magnetic south, ana the common, or the interior one, as a 
luminous arc in the magnetic north, and both arcs must 
cast rays to one another through thezenitb, from north to 
south, or vice versd. The region comprises the northern 
parts of British America, the middle parts of Davis Strait, 
a part of Southern Greenland, Southern Spitzbergen, and 
Franz Joseph Land; Maguire, Tobiessen, and Payer 
wintered id this region. As is known, Weyprecht has 
given a very good rtswnicS. the meteorological observations 
of the expedition, which correspond to a maximum year of 
aurora?. There were, during 1872-74, fifty-eight arc- 
aurorae, thirteen of which had the summits of their arcs 



Fig. 7.—Map allowing tha visibility of ihe common aurora-glory in tha northern hemisphere (reduced from NonlenskjBld’s map). 


m tbe magnetic north, and twenty-eight in the south, 
whilst the arcs of seventeen other auroras passed through 
me zenith, or communicated by rays through the zenith 
from north to south, or vice versd. Besides, the aurora 
often began with a diffused light which Weyprecht has 
described as Nordlichtdunst (aurora-mist), and which 
spread over great parts of the sky. Weyprecht draws 
special attention to the arc-aurorae, and says ; “ Separate 
Wsare not seen in them. The arc bas«but a moderate 
brilliancy, which is equally distributed throughout its 
sur&ce. Intense aurorae never appear in the shape of 
area. The arc characterises the regular and quiet form 
of the phenomenon.’' 1 

The fourth region (IV. of Fig. 7) is a belt drawn by 
two radii 20° and 28 long. It passes through Northern 
Siberia, British America, the southern extremity of 
Greenland, Iceland, Northern Scandinavia, and Novaya 


Zemlya. In this region the aurorae usually begin with a 
luminous bow in the magnetic north, out of which spread 
radiant beams of more or less intense light, either into 
free space or to another ring parallel to tbe former, but 
lying nigher above tbe earth’s surface. The observations 
of Wrangel and Anjou, and those of the Vega were made 
in this region, as well as those made in Iceland,Southern 
Greenland, and in the middle parts of British America \ 
but Nordenskjfild did not have these last at his disposal. 
Wrangel has given much attention to aurora: and, so far 
can be judged from the incomplete information pub¬ 
lished in his "Travels” and in Parrot’s account of 
Wrangel's physical observations, they confirm the exist¬ 
ence of a permanent luminous ring around a certain 
point of the earth’s surface, in the neighbourhood of the 
magnetic pole. During his travels on the shore east of 
the Lena mouth, Wrangel mostly saw bow-shaped aurorae, 
the summit of which was in the direction N. ia°-22° E. 
(true). 

The fifth region (V. of our map) is inclosed between the 
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foregoing and a circle drawn around the aurora-pole by 
a radios 28° long. The interior circles of the glory are 
not seen in this region, but we see sometimes their rays 
and the exterior rings, less common and less regular. The 
quiet aurora is rare in this region, but the aurora-storms 
and the beautiful drapery-aurora: are most usual. 

It is obvious that the frequency of aurora? must be dif¬ 
ferent in the different regions represented on the map 
<Fig. 7). They must be most frequent in region IV., as 
in this we may see both the common glory and the 
drapery-aurorae, which arise at a greater distance from 
the aurora-pole, and probably nearer to the surface of the 
earth. Towards the north this region is bordered by a 
belt where aurora: must be less frequent, and which, in 
its turn, includes another belt of a maximum frequency 
of aurorae, where the arc-aurora must be most common ; 
but the drapery-aurorae are below the horizon. In the 
circular region around the aurora-pole itself, even the 
common arc is below the horizon, and therefore aurorae 
must be rare. Therefore Nordenskjold observes that his 
map is much like that of the frequency of aurora: pub¬ 
lished by Prof. Fritz {Petermann's Mittheilungen, 1874, 
p. 374). Besides, the visibility of aurora? depends upon 
the position of the sun, and Nordenskjold observes that 
it seems that the aurora-arc disappears, or at least be¬ 
comes invisible, as soon as the sun's rays illuminate that 
part of our atmosphere where the aurora-ring has its 
seat. Calculating on this principle a table of the hours 
when the aurora-arc must appear and disappear for an 
observer stationed at the Vegas winter-quarters, he finds 
that the disappearance of the aurora in the morning is 
in accordance with this supposition, whilst its appearance 
in the evening seems to be independent of this cause, as 
it used to appear about nine o'clock. 

As to the relation of aurora* to terrestrial magnetism, 
this will be better seen when all the observations of the 
Vega are published. But Nordenskjold remarks that the 
“ common arc," so long as it was not transformed into 
more intense forms of aurora, did not exert on the mag¬ 
netic needle any influence which might not have been 
included in the usual observations of variations. But 
die more intense aurorae exerted such an influence, and 
when the aurora was on the increase, the declination 
showed a small tendency to a deviation towards the west, 
whilst the intensity varied much: the horizontal com¬ 
ponent diminished, and the vertical one increased, espe¬ 
cially as the aurorae approached the zenith. 

Nordenskjdld tried also to make some spectral observa¬ 
tions on aurorae, and he observed the usual greenish- 
yellow line, together with a bluish-grey spectrum towards 
the violet end. But the observations were rendered so 
difficult by the fearful frosts that he could not succeed In 
making more detailed measurements. 

He concludes his most interesting memoir on aurorae 
with the following words When writing this contribu¬ 
tion to our knowledge of the position of aurorae m space, 
I had at my disposal but few former works on this sub¬ 
ject. I must especially regret that aur very rich library' 
of travel did not contain the works of Mairans, Bravais, 
Fritz, Loomis, &c. After returning home 1 discovered 
that a.method of determining the height of aurorae 
similar to mine was proposed by Fr. Cbr. Mayer (Com¬ 
ment. Acad. Scient. Ptetronoliten®, part 1, p. 35 '- St- 
Petersburg, 1716), and applied, among others, by Tor- 
fcern Bergman {Kgl. Vat. Akad. HaJtdhxgar, xxv., 
Stockholm, 1764, TP- r 93 and 249; *xviL 1766, p. 224). 
But Bergman arrived at uaconect figures, as he supposed 
that the centre of die aurora ring is situated on the raduts 
of the earth which passes through the pole. Besides, he 
had no observations upon die commm arc, and had only 
measurements of the larger, .less regular arcs which are 
seen 'from more southern regions. Knowing how little 
time remains for personal investigation to one vrtto 
returns from a long exploration in unknown tracts, 1 have 


preferred to publish at least a general account of the 
most important features of the observations I made at the 
Vega's winter-quarters than to postpone the publication 
for an indefinite time. The want or a larger perusal of 
former literature upon the subject will probably be 
excused to some extent by the circumstance that, when 
| writing this, I had the opportunity of continuously com¬ 
paring the sketch I have tried to draw with the natural 
phenomena themselves." P. K. 


NOTES 

The second aseent of Ben Nevis foT the winter was made on 
Saturday last by Mr. Livingstone, Fort William, to read the 
thermometer at the station of the Scottish Meteorological Society 
on the top of the mountain. The depth of snow was found to 
be much greater at the top than on the occasion of' the previous 
visit. On the edge of the precipice-* the snow lay to a depth of 
fifteen to twenty feet, the Ordnance Survey Cairn barely over¬ 
topping it, and the hut built for the accommodation of Mr- 
Wragge during summer being almost completely buried under 
the snow wreaths. The depth of the snow rapidly diminished 
in the direction of the protecting-cage for the thermometers, 
outside which it was only three feet deep. Inside the cage, for¬ 
tunately, there was scarcely any snow, thus leaving the register¬ 
ing thermometers free. The maximum thermometer read 32*'t, 
and the minimum I3"*2, tlie,e being the extremes of temperature 
at the top since the date of the previous visit on December 3 
(Nature, vul. xxv. p. 135). The temperature at the time of 
the visit, 1 p.m., was 3i°’4 in the cage, and by thermomitre 
froid, 33°‘l. The spring near the summit was deeply 
buried in snow, but the spring at 2500 feet high was 
open, and the temperature of its water uas 37 # '3, the au¬ 
nt the same place being 4i*-o. The temperature of the 
water of the Lake was 42°-i, and that of the air at the same 
height 44 0 8. At Fort William the maximum temperature for 
the same day was 53 0, 5, and the minimum in December 23 0, 5, 
and in January 26°'8. Hence the temperature at the top had 
fallen only ab out lo'o lower than the lowest at the level of the set. 
during the winter. The day was very favourable for the ascent, 
which was made without difficulty. Though it had rained 
heavily at Fort William on the Friday, no fresh snow had fallen 
on the Ben, and as the afternoon sun softened the snow some¬ 
what, the descent was very easy, the first 2000 feet being done 
in thirty-three minutes. The observations mode on these two 
occasions show that as the snow accumulates to such great 
depths near the edge of the precipice, the observatory it is 
proposed to erect should be built at some distance from it. 

The death is announced, on Kebraary 8, of Prof. Joseph 
Decaisne, the eminent naturalist, at the age of seventy-five 
years. 

We regret to announce the death of Adam von Burg, vice- 
president of the Vienna Academy; the died on February I, 
aged eighty-five. He was well-known by hi* mathematical and 
mechanical papers, especially by hi* " Compendiumder hiihezen 
Mathematik" and "Compendium popukeren Mechonik und 
Maschiaeulehre.' 1 

Let os remind our readers that in connection with Captain 
Abney's lectures there is an interesting Exhibition of Photo¬ 
graphic Apparatus and Appliances at the Society of Arts, of 
which a Catalogue has been issued. -The'exhibition will he open 
till February. 23 from 10 to 4, und on Wudneoday-eventagsfrom 
6 to 10. Any out loterested in .photography may obtain udmis 
lion by applying to the Secretaiy of the Society of Aits. To¬ 
night there trill'be a demonstration of photography with artificial 
1 lights likely to he of great intenst. 
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Colonel Browne and Mr. Simmons have decided to attempt 
a balloon journey across the Channel from Canterbury, on 
March 2, or as soon after that date as the wind permits, 

The Mineralogical Museum of the Florence Institute for 
Superior Studies has become possessed of two remarkably fine 
specimens of tourmaline and beryl from the granite vein of San 
Kero, in Campo in Elba. These are represented by chromo¬ 
lithograph plates in the Rivista Scientific*)-Industrial* (January 
15). The one granitic piece, 30 cm, long, and iScm broad, 
has 50 tourmalines (mostly of bottle-green colour) implanted in 
it, all of large size (some 62 mm. long and 12 mm. thick); there 
are also two beryls and a small crystal of zircon. The other 
specimen is larger, measuring 40 cm. by 20 cm. ; it has 132 tour, 
malines, 9 beryls, and 3 zircon groups, besides a large quantity 
of orthodase, quartz, and albite crystal*. 

A new feature of the journal just named is the addition of 
summaries, in French, German, and English, of the papers in 
(hat portion of the review called the “ Giomaledel Naturalists.” 
The English, we may remark, is of a somewhat entertaining 
nature. 

An ascent was made from the La Villette Gasworks, Paris, on 
Thursday, February 9, with the Vulcan balloon. The balloon 
having ascended to an altitude of 3000 feet, the thermometer, ex¬ 
posed in the sun, showed a temperature of 20 9 C., and the reading 
was published in the.Fr//tf dt Paris and other papers of the 10th. 
It has elicited some astonishment, the ueather being rather cold 
and cloudy. But on the nth the grass thermometer of Mont- 
souris Observatory exhibited a temperature of 17“ C., and a 
total change of weather was observed. Rain fell in the night of 
the ilth* 1 2th for the first time after a space of thirty-five con¬ 
tinuous days of uninterrupted and unprecedented dryness. The 
navigation of the Seine had become difficult owing to the low 
level of the water. During this extraordinary period the electro¬ 
meter of MonJsouris gave without any interruption low readings, 
and with the exception of a very few instances it had been always 
positive, although the weather had been foggy for twenty-two 
days. 

At the annual general meeting of the Teachers’ Training and 
Registration Society, and of the Bixhopsgate Training College 
the other day. Prof. Goldwin Smith took laudable advan¬ 
tage of the opportunity to impress on those present what 
science teaching really means. “ In respect of the teaching of 
science," lie laid, "he had constantly brought before him the 
wide gulf fixed (jgtwecn the two different kinds of what persons 
call knowledge. •* The one was a mere learning to repeat a 
verbal propositiotyj^nd the other was knowing the subject at 
•first hand—a knoW^ge based upon a knowledge of the facts 
That which they ha$j|otistantly to contend against in the teach¬ 
ing of science in thisjtpuntry waa that teachers had no concep¬ 
tion of that distinciipii^/or they thought it quite sufficient to be 
able to repeat a numjwe-of scientific propositions and to get their 
pupils to repeat them aa'iccurately as they themselves did. If 
he mjght offer one suggestion to the governing body of the 
eetlege, it was that so far as they taught science at all they 
ahould aim at giving real and practical sciqjitific instruction; 
that it should be confined to those things about which there was 
no dispute; and that the teacher should be instructed that his 
business in teaching was to convey dear and vivid impression* 
of the body of facts upon which the conclusions drawn fj»m 
those facts were based.* 

'"Under the auspices of the Dundee Naturalists’ Society, e 
GHehrist Course of Science Lectures for the People* is now being 
delivered'in Dundee, Perth, Brechin, Montrose, and Kirkcaldy ; 
and in several instances the audiences have only been limited by 
the size of the lecture-hall*. At Dundee and Perth, Mr. Wat, 


Lant Carpenter's lectures on the Transmission of Power by 
Electricity were practically illustrated (r) by the Northern 
Electric Light and Power Company, and (2) by Messrs. Pullar, 
of the Perth Dye-works, who employ ten dynamos for electric 
lighting. 

Attention has recently been drawn to the commercial value 
of the Quillaia Tree ( Quillaja safionaria), a native of Chile, the 
bark of which has been known for a considerable time both in 
thi* country and on the Continent, for the saponaceous principle 
which it contains. In consequence of the trees having been cat 
down to obtain the bark there is much reason to fear that the 
supply may fail, particularly if the demand increases. Quillaia 
bark, it seems, is very extensively used by wool and silk manu¬ 
facturers both in this country and in France, in consequence of 
its efficacy as a powerful cleansing agent. Our contemporary, 
the Colonies and India , in drawing attention to this tree, remarks 
“ that a decoction prepared by placing a small piece of this bark 
and soaking it overnight in water will remove in a minute or two 
grease from articles of clothing and leave the cloth clean and 
fresh as if it was new. It may also be used for cleansing hair¬ 
brushes and other similar purposes, under conditions in which 
soap and other alkalies are powerless. It is also suitable for a 
hair-wash, and is said to be largely used by French hairdressers, 
though the mode of preparation is kept secret. Such a tree 
ought to be invaluable in Australia, New Zealand, Cape Colony, 
and other colonies where wool growing is a staple industry." 
Among the uses to which this bark is put may be mentioned that 
of a preparation for giving an artificial froth or head to ales, 
a very small quantity put into beer that has become dead 
cau ing it to be covered with froth. The bark occurs in com¬ 
merce in two forms, that of irregular pieces as taken from the 
tree, and in the form of powder. 

The Clarendon Frets will publish very shortly a "Treatise on 
Rivers and Canals, relating to the Control and Improvement of 
Rivers, and the Design, Construction, and Development of 
Canals," by Mr. I.. F. Vernon-Harcourt, M.A., C.E. The 
author describes the physical characteristics of rivers; the 
methods and formulae for measuring their discharge; and the 
various works, structures, &c,, for improving rivers and for 
forming canals. It contains an account of some of the most 
important inland canals, and descriptions of celebrated ship- 
canals. The causes and means of prevention of floods in river- 
valleys are fully discussed. The past and present conditions of 
several of the most important rivers at home and abroad are 
de scribed, together with the successive works of improvement 
carried out on them, and the results achieved. Each of the 
various subjects treated of is concluded by a consideration of the 
value of the different works or methods referred to, and the 
principles upon which they are based. The book is copiously 
illustrated with woodcuts and twenty-one large lithographed 
plates showing most of the works, See., described. 

Under the title of "Land and Freshwater Mollusca of 
Indio,” Col. God win-Austen proposes to publish lithographed 
plates of specieB of land and freshwater mollusca inhabiting 
India, Burmah, and adjacent islands in the Indian Ocean. Th^ 
plates are intended to be of the same Eire (quarto) as the " Con 
chologia Indict” of Messrs. Theobald and Hanley, and thus 
will fern a supplement'to it. It will include species not pub¬ 
lished in that work and the numerous species that have since 
been discovered. Many of the minute forma that have net been 
•efficiently enlarged ia the above work, and which are of little 
use for identification (for example, those in the gencM^/yaswr, 
Di p U mma t ima , 4 c.), will he reproduced. • Whenever it Is 
pomttde, drawings of the adimals wit? begiveo, together with 
the anatomy of such parts as the olemtopfiore, generative organs, 
4 c,, which It is hoped will lead eventually to a better dassifica- 
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don of the land shells of the region. Each plate will be accom¬ 
panied by an explanatory page of letterpress. With each issue 
of the plates, full description of the genera and species, with 
syttonomy and their distribution, will be given in separate 
pamphlets, 8vo, similar in type to the Proceedings of the Zoo¬ 
logical Society of London, Col. Godwin-Austen hopes to secure 
the co-operation of Messrs. II. F. and W. T. Blanford, Sylvauus 
Hanley, William Theobald, Geoffrey Nevill, Dr. J. Anderson, 
and others interested in East-Indian conchology. The work 
cannot be brought out at regular intervals ; but whenever a few 
plates are ready a part will be issued, and it is hoped that at 
least two parts may be completed during the year, Intending 
subscribers should communicate with Col. Godwin-Austen, 
Deepdale, Reigate, Surrey. 

In the January numbtr of the Archives des Sciences Professors 
Dufour and Amstein describe a simple registering barometer, 
now in use in the Meteorological Observatory of T.ausanne. It 
depends on displacement of the centre of gravity of a glass tube 
containing mercury. The form of the tube may be described as 
that of an L leading down to a U by a vertical portion. The lower 
end is open. The tube swings in the plane of its angles on a hori¬ 
zontal axis placed above the centre of gravity; w ith increased baro¬ 
metric pressure it inclines to the right, with decreased pressure 
to the left; and these movements are recorded by means of a 
style attached to the (J part and applied to a moving strip of 
paper. By a simple contrivance the pendulum of a clock is 
made to impart a slight shock every second swing to the tube, 
so ns to destroy any adherence of mercury. The instrument is 
easily mode, and proves very sensitive and reliable. 

MOller’s imitation of the phenomena of geysers, by means of 
a vertical tube filled with water and heated in the bottom and 
about the middle, is open to the objections that w e may not 
assume two places of heating in the actual geyser, and that the 
eruption of water Ls only producible once. Herr G. Wiedemann 
has, therefore, contrived what seems a more suitable apparatus 
( iVied. Amt., No. l). It consists of a flask attached to a stand, 
and having a caoutchouc stopper which supports two glass 
tubes; one tube I cm. wide (beginning flush with the under¬ 
surface of the stopper) reaches upwards about 70 cm., projecting 
through a small basin, and ending with an aperture of diminished 
section. The other tube (about 3 mm. to 4 mm. wide) passes 
obliquely upwards, and enters the side of a jar which is about on 
a level with the top of the vertical tube ; at the other t nd it 
passes through the stopper, and is bent a little upwards near the 
bottom of the flask. The cistern it filled with water, and, a 
Bunsen burner being brought under the flask, the varied action 
of geysers is very well imitated 

Mr. Ernest Satow, Secretary to our Legation in Tokio, 
and Lieut Hawes, have recently produced a work of very great 
general value on Japan. Although it is entitled u Handbook 
for Travellers in Central and Northern Japan," and is written 
after the model of Murray’s celebrated Guide Books, it will be 
found useful to persons who never intend visiting that country. 
It will be found indispensable to compilers of encyclopaedias, 
(gazetteers, and other works of reference. Besides the dry details 
of routes for travellers, it gives the history of the principal towns 
and statistical information respecting each. The large mixture 
of history and legend makes the book tolerably amusing reading 
even for those unacquainted with Japan, The difficulty of writing 
a work of this kind/or a Japanese scholar cannot be great, as 
Japanese literature has from time immemorial possessed vo¬ 
luminous guide-books and topographical works. Every Japan¬ 
ese province and district has its own guide, generally containing 
statistical, geographical, historical, and legendary Information. 
These are illustrated with rude woodcuts representing the 
principal scenes, temples, idols, &c. The great guide to old 


Yedo, called the “ Yedo Mcisho," is an exhaustive work in 
about fifty volumes. In addition, every road has its little map 
giving the distances between the various places, the principal inns, 
the places of interest near the route, and other information of use 
or interest to travellers. These are either given grafts at the inns, 
or are purchased for about a halfpenny. A tolerably extensive 
collection of Japanese guide-books is to be found in the British 
Museum. Although Messrs. Satow and Hawes doubtless used 
such works as these ; the various routes and places mentioned in 
their volume are evidently described from personal knowledge. 

In a note that appeared in the last number of the Russian 
Chemical and Phyricil Srcicty’s Journal, Mendeleeff points out 
that Berthelot’s hyposulphuric acid is formed under the condi¬ 
tions that generally yield peroxide*', peroxide of hydrogen being 
formed at the same time. It appears to have all the properties 
of true peroxides, and even combines with water in a similar 
manner to Barium peroxide. As it does not give salts with 
base", the name of acid which is given to it is inexact, and 
this inexactitude has arisen from a general deficiency of our 
nomenclature of oxygenated compounds. It is usually admitted 
that-—as in tbc case of manganese—we have, first, bases, then 
peroxide, and then anhydrids of acids. But it is well-known 
that the bioxidcs of manganese, lead, and others, do not have 
the characters of peroxides; ihns it would be better to call them 
simply bioxides; true peroxides belong to the type of the per¬ 
oxide of hydrogen, as true bases and acids belong to the type of 
water. The highest known oxygen compound of sulphur, 
S 9 0 7 , corresponding to Cr s O T , which should be termed peroxide 
of chromium, should he termed sulphurperoxidr. Regarded in 
this way the peroxides generally are bodies in a more oxidised 
condition than that in which they yield either bases or anhy¬ 
drides of acids. The peroxides of Barium, sulphur, and hydro¬ 
gen are the extreme oxidised compounds of these bodies known, 
and have comparatively neutral qualities 

Some interesting facts regarding the influence of heat on the 
molecular structure of zinc are given in a recent paper by Herr 
Kalischer to the Berlin Chemical Society. Rolled zinc becomes 
' crystalline when strongly heated, and the author recommends as 
a lecture experiment dipping a heated strip of zinc for half a 
minute in concentrated sulphate of copper solution, then washing 
off the precipitated copper w ith water, whereupon distinct signs 
of crystallisation appear. The effect is not merely superficial; 
plates ,V mtD - to 5 mm. thick (no thicker were tried) proved 
crystalline throughout. The mode of cooling (quick or slow) 
has no marked Influence. Zinc when heated, loses its ring, and 
if bent gives a sound like the “ cry ” of tin; this fact, with the 
crystallisation, confirms the view that the cry of tin is also due to 
crystalline structure. Zinc must be heated over 150* C. to show 
crystallisation on corrosion, but the "cry” is perceptible at 
about 130°, and increases with the temperature. As the tenacity 
of rolled zinc diminishes with crystallisation, and the cry un¬ 
doubtedly proves incipient crystallisation, some important deduc¬ 
tions for technical work are indicated. Herr Kalischer finds the 
ratio of the specific gravity of zinc in crystalline to that in 
ordinary state is 1 '0004 j 1 or an increase, for the former of 
about per cent. The ratio of electric resistance of zinc wire 
ordinary to crystallire = 1 '030a : I, or a decrease for the latter 
of about 3 per cent. Kerr Kalischer was unable to prove *0 
fully crystallisation in copper, brass, iron, and aluminium, but 
here were indications of it in some of these. 

The French Commission appointed by the Gambetta Cabinet 
to report on the position of artistic industries, has not been kept 
in operation by the new government, but transferred from the 
French Board of Trade to the Minister of Public Instruction; 
M, Ferry has been appointed its president. The Commission 
will appoint special committees, which will visit the principal 
cities of France, 
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Earthquake-shocks were felt on January 23 at Schattwald 
(Tyrol) at 10.45 direction west- east, and at Vila, Tannheim 

(Tyrol), and Oberdorf (Bavaria), at 8 p.m. A shock of earth¬ 
quake occurred at Bucarest in the night of January 25-26, at 
12.30, and at Tecudn and Marasescl (Koumania) on January 26 
at 12.25 a.m. On February 5 a shock of earthquake was expe¬ 
rienced at Nagy Iglod and Dees (Hungary) at 3.45 p.m., direc¬ 
tion north-east-south-west. 

The additions to the Zoological Society’s Gardens during the 
past week include a Malbrouck Monkey (Cercopithecus tyno ■ 
turns $ ) from East Africa, presented by Mr. 14 . A. St. Leger; 
a Chacma Baboon ( Cynocephalus porearius <J) from Sonth Africa, 
presented by Mr. W. F. Battersby; nn Amherst Pheasant 
(Thaumalta amherstia < 5 ) from Srechuen, China, presented by 
Mr, John ltiehl; two Crocodiles ( Crocodilus , sp. iuc.) from 
Sonth Africa, presented by Capt. D. King, 14 .N. ; a Californian 
Quail (Callipepia californita 9 ) from California, deposited; two 
Eagle Owls (Bubo, sp. inc.) from South Africa, on approval; a 
Red-fronted Lemur (Lemur rttfifrotts &) from Madagascar, a 
Common Otter (Lutra vulgaris) from Ireland, four Warty-faced 
Honey-eaters (Afeliphaga phtygia), two Wattled Ducks (Bisiura 
lobata & <J ) from Australia, a Pink-footed Goose (Anser brachy- 
rhymhus), European, purchased; a Hybrid Tapir (between 
Tapirus roulini i and Tapirus amtricanus 9 ), born in the 
Gardens. 


OUR ASTRONOMICAL COLUMN 
The Academy of Sciences, Paris.— At the annual public 
it ting of this body on February 6, recommendations of a com¬ 
mittee consisting of MM. Faye, Lccwy, Moucliez, Janssen, and 
Tisserand, with respect to the award of the astronomical prizes of 
1881, were adopted by the Academy. The Lalande Prize was 
awarded to Mr. Lewis Swift, of Rochester, New York, who in the 
course of four years has discovered seven comets, one of them of 
short period. The committee remarked that we have now a family 
of seven periodical comets, of which tire aphelion distances do 
not differ much from the mean distance of Jupiter, and this 

S planet appears to have drawn them in o our system. 

e are doubtless interesting researches to make on this point 
of theoretical astronomy: "La premiere chose it faire cst dc 
recueUlir de nombreux materiaux j aussi convient-il d’encourager 
les travailleurs qui consacrent leurs veillcs it la recherche des 
cometcs. ” 

The Vais Prise was awarded to Mr. David Gill, H.M. astro¬ 
nomer at the Cape of Good Hope, for his researches on solar 
parallax, and more especially for the results of his expedition to 
Ascension, for the ob-ervaii m of Mars at the close opposition 
of 1877. Mr. Gill has tw-ioe applied what is known as the 
diurnal method (first empl ;yed by Cassini two centuries since) to 
observations of Mars with the heliometer. The Ascension 
expedition is pronounced to have been a great success, twenty- 
two series of observations of Man havingbeen obtained, each 
of which affords a value of the parallax. The discussion of the 
observations proves th*) they were made with a high degree of 
precision, and the committee conclude that "la valeur qui en 
t&ulte pour la patallax du Soleil paralt devoir 6tre l’nne des 
plus exactes.” 

The prizes offered for the year 1882 are those founded by 
Ulande (a gold medal of 540 francs), by Vais (460 francs), 
and that instituted in 1863 by the Baronne de Damoiseau. The 
latter Is continued for the same subject as onjjeveral previous 
occasions, wheo no odequate response was received, and the 
terms are thus stated 1—" Rooir la theorie des satellites de 
Jupiter; discuter les observations et en d&ulre les constantes 
qu elle nnferme, et partlculiirement celle qui foumlt une deter 
ml not ion direct* de la Yitesse de la lumiere; enfin constrain 
des Tables particuli&res pour chaque satellite,” Competitors 
on desired to give particular attention to one of the conditions— 
that relating to the determination of the velocity of light. The 
value of the prise is lo^too francs; memoirs received Till June 1, 

Tint Tom Solar Eclipse of May 17.—It appears that 
astronomy la to he once more indebted to the scientific spirit and 


munificence of M. Bisdhofbheim, the banker of Paris (a valued 
friend of the late M, Leverrier), who, according to the Times, 
has undertaken the expense of a mission to Upper Egypt, for 
the observation of this phenomenon. Upper Egypt is about the 
only accessible locality available on this occasion, and in that 
district the duration of the total phase will be less than 1* 
minute. It will therefore be necessary for the observer to be 
situate close upon the central line of eclipse to secure a sufficient 
duration for any n-eful purpose. IlanBen’s Lunar Tables, as is 
well known, require correction at this time, but it happens that 
the Lunar Tables adopted in the “ American Ephemcris " give 
the moon’s place in pretty close agreement with that resulting 
from Hansen’s, with Newcomb’s corrections applied, and the 
track of total eclipse given in detail in that Epneineris may be 
taken as almost as reliable a prediction as it will be possible to 
make. Wc extract as follows:— 


Mny 16 ... iR so ... a§ 19‘g ... as 17 5 , aS 55 8 ... 25 8 o I 29 117 ... 24 587 

iB 25 ... 31 91 4 ... ab 49 5 31 37 n ... 26 31 9 31 52 6 ... ao at'3 

18 y> ■■■ 31 50 8 ... a8 o 61 34 6'i ... 27 48-9 I 34 214 ... 27 37'9 

18 35 ... 36 ii j ... 99 11 '8 36 26 4 ... 29 o a jfi 413 ... 28 47-6 

The duration of totality upon the central line, assuming the 
sun’s semi-diameter 15' 50" - 8, and the moon’s geocentric semi- 
diameter 15' 51" 9, will be at the abave Greenwich times respec¬ 
tively, irn. 6‘3 s , im. 12 0s,, im. tyis., tin. 2l'8s. : an obser¬ 
ver proceeding beyond the intersection of the central line with 
the Nile, say to Has Mahomed at the extremity of the peninsula 
of Sinai, will not therefore secure an increase of ten seconds in 
the length of the total obscuration. We hear reports of an 
intention on the part of several American astronomers to visit 
Egypt for the observation of the eclipse, and hope this country 
may not he unrepresented. 

The Transit ok Mercury, Novkmbf.r 7, 1881.— This 
phenomenon appears to have been well observed in Australia. 
If the times of internal contacts arc founded upon lavender's 
tables of sun and planet, and the semi-diameters he deduced 
from a dbcussion of the transits of Mercury to 1845, the Mel¬ 
bourne observations indicate that the computed time of first 
internal 'contact is too early by 24‘5s., and that of lost internal 
contact by 26'0s. According to the observations of that able 
amateur, Mr. Tebbutt, at Windsor, N.S.W., these errors are 
respectively 20'8s. and 27'3s. The calculations of the American 
ephemcris, where Leverrier’s old theory of the planet (Connais- 
sance des Ter tbs, 1848) is adopted, exhibit much larger errors, at 
least as regards the exterior contact-*, for which alone the for¬ 
mula of reduction for parallax are given. The experience is 
therefore the same as at the previous transit on May 6, 1878. 


GEOGRAP/HCAL NOTES 
At the meeting of the Geographical Society on Monday lost, 
Sir Richard Temple delivered a lecture which nominally dealt 
with the geography of the birthplace and cradle of the Mahratta 
power in Western Indis, but practically became rather a dis- 

? [uvsilion on the history of the race, and much of the information 
umished will, no doubt, have been familiar to readers of 
Meadows Taylor's work. 

Some farther fragments of news have come from the rescued 
members of the Jeannette expedition. Every effort is being 
made to find Captain De Long and his companions, but at 
this season, and in such a region as the Lena mouth, the 
searchers have a hard task before them, Lieut Danenhauer 
sends some interesting notes on the course taken by the 
Jeannette:—" We discovered Jeannette Island May 16,1881 (?), 
in lab 76 s 47', long. 158* 56' E. It was smalt and rocky, ana 
we did not lend upon it. Henrietta Island was discovered May 
£4, in lat 77* 8', long. 157* 43' E. We visited it, anl found it 
to be aq extensive island, animals scarce, many glaciers. A 
very large island, found in lat. 76* 38', long. 148 ao* E. was 
named Bennett Island. .On it we found many birds, old horns, 
driftwood, and cool 1 no seal or walrus; strong tidal action; 
bold and ^rocky. The south cape we named Emma. The 
general health of the crew during twenty-one months was ex¬ 
cellent, no scurvy. We used distilled water, bear and seal meat 
twice % week, but no rum. Divine service was held regularly. 
We took plenty of exercise, and everybody hunted. Game was 
scarce,but we got thirty bean, 250 seals, and six walrus; no fish 
or whales seen. All possible observations were made during the 
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drift, tbs-result showing north-westerly course, the ship heeling 
6m, and being heavily pressed by ice most of the time. Tie 
mental strain was heavy oa some of us. The result of the drift 
during the last five months was 40 miles by tidnl movement of 
ice; very rapid drift the last six months. Soundings pretty 
even—18 fathoms near Wraagel Land, which often visible 75 
miles distant. The greatest depth was 80 fathoms; average 
depth, 35; bottom, olue mud; shrimps plentiful; meteoric 
specimens got from bottom; surface water temperature, 20" 
above zero. The extremes of temperatnre of sir were—cold, 
58" below zero (Fahrenheit); heat, about 44° above. During 
the first winter the mean temperature was 33 0 below zero, second 
winter 39" below. During first summer mean temperature waR 
40* above zero. The heaviest gale showed a velocity of 50 miles 
an hour, but such gales were not frequent. Barometric and 
thcrmomctric fluctuations were not great, There were disturb* 
ances of the needle coincident with the auroras. Telephone (?) 
wires were broken by the ice movements. Winter’s growth of 
ice was 8 feet. The heaviest ice seen was 23 feet thick. During 
the first week of the retreat from the Jeannette we drifted back 
27 miles more than we could advance. The snow was nearly 
knee-deep. The naturalist’s notes were saved, but the photo¬ 
graphic collection was lost with the ship. Lieut. Chipp’s 2000 
auroral observations were also lost.” Thus it would seem that 
the Jeannette, like the Tegetthoff, was caught in the ice soon after 
she entered on her task, and was drifted about in it for many 
months. The islands discovered are doubtless part of the Arctic 
archipelago which surrounds the Polar area, and of which 
Franz-Josef Land, the New Siberian Islands, &c., are outliers. 
The full record of scientific observations promises to be of some 
value. 

Wk understand that the Admiralty are unwilling to send a 
national expedition in search of Mr. I.eigh Smith and the Eira 
Expedition, but have at the same time expr. s ed their readiness 
to propose a grant of 5000?. towards the expense of a private 
expedition. 

Dr. Schwkinvurth is said to have had a letter from the 
Morchere Antinori, telling him that he has heard in Shoa of the 
existence of a race of pigmies to the south-east of Kafifa. They 
are celled Dakos by the Kaffa people, and Jukis by the Dallas. 
From their reported position it is thought probable that they 
belong to the same race as the Akkas. 

M. Joseph Martin lias on exhibition at the French Geogra¬ 
phical Society a collection of photographs, maps, mineralogical 
specimens, &c., which he has made during a long sojourn in 
Siberia, where he has been engaged in examining gold, silver, 
and other mines. During his journey he traversed the Ural, 
where he was chiefly occupied at the Beresofski gold-mine ■, 
visiting also several mines of precious stones, iron, &c. He 
nett went to the Ob, where he examined the mountains round 
Tomsk, afterwards visiting the gold and silver mines in the Altai, 
Having visited the Upper Yenisei, he made a geological examin¬ 
ation ct the Baikal region, and then descended the I^na to the 
mouth of the Aldan, up which he went for some distance. He 
also visited the Olekma and Vitim rivers, where gold-mines are 
being worked, and then made some mineralogical researches in 
the Stanovoi Mountains. He visited the Transbaikal region 
and a part of Mongolia, and then followed the Chinese frontier 
from Kiachta to Vladivostock, after which he spent some time 
in mineralogical investigations on the Amur and the Ussuri, and 
in other parti of Russia, and Chinese Manchuria. M. Martin 
intends in April to start on a journey of exploration in the 
Kamchatka peninsula. 

Thi Dopdt de la Guetve at Paris has just published the first 
four sheets of a map of Africa, which, when finished, is to con¬ 
st* of sixty sheets. This map has been prepared by Capt. 
Laanoy, 

In a paper which he has read before the French Geographical' 
Society, Col. Veniakof, the well-known Russian traveller, esti¬ 
mates that a third-of Allot » will as a thirtieth part of Europe, 
still remains to be explored. 

The Lisbon Geographical Society, has founded a section in 
the Asores. 

During the pert yens the agent* of th» London Mhrisnsty- 
Boeiety in New Gutnsa have pafcl some attention to the pro- 
vionsly unknown Meivadhtrict, lying room distnaee to the west 
of Port Moresby. In June the Rev. Tasner Chrimew started a 
sepemL tfaea-to visit theregioa, landtag at BGHa’s village on the 


Maivn coast. After going to several villages on thn const and 
in the interior, he determined to visit Madu, the chief of Mota 
Lavao. Starting from tbs bight, he ascended a large creek 
with dense mangrove on both banks—a veritable bed or fever— 
and then walked through the deserted village of Faitana to 
Motu Lavao, the path leading through n narrow tract of good 
country, with dense swamps on both sides. The village wo* 
found to be largr, with clean and well-kept houses, but situated 
in a most unhealthy locality. At the end of July Mr. Chalmers 
again re-visited the Maiva district, in company with the Rev. 
W. G, Lawes and his wife. 

The Society which was formed at Milan for the commercial 
exploration of Africa, has already examined the Berks plateau, 
and founded two stations at Bengazi and Derna, and this year it 
proposes to send agents to accompany an Arab caravan from 
the Mediterranean to Wadai, across the desert, and through the 
oases of Anjila, Jnlo, Kufra, and Wanisnga. The Society alto 
hopes to obtain the necessary finnans front Constantinople to 
enable it to establish an agricultural colony to the east of .the 
Barka plateau, and if possible, an attempt will even be made to 
explore the mutes leading from Abyssinia towards Assab, the 
Italian settlement on the Red Sea. 


PHYSICAL NOTES 

M. I’lantR has found that the tong process of “forming” 
his accumulators is shortened if they arc warmed during 
charging. The temperature best for ibis purpose is between 
70" and 80*, at which limit the opposing electromotive force 
is .somewhat lcs» than when cold, and the resistance a great deal 
less. He does not find it advantageous to exceed this limit. We 
venture to suggest that the reason is that at boiling-point the 
oxygen and hydrogen are evolved in normal conditions, no ozone 
being produced. The electromotive force of oxygen against 
hydrogen is less than that of peroxide of lead against metallic 
lead, and far less than that of ozone against “nascent” 
hydrogen. 

Prof. Andrea Naccaki has re-examined the question of the 
unemial heating of the electrodes of a Holtz’s induction machine 
by the passage of sparks. After carefully tabulating his results, 
he comes to the conclusion that in every case the negative 
electrode is less heated than the positive ; that the heat deve¬ 
loped in the spark is not affected by the nature of the meiali of 
the electrodes; that with a constant striking-distance between 
the ends of the electrodes the heating effect in each electrode i* 
proportional to the quantity of electricity that passes in unit time ; 
and that the quantity of heat thus developed by the passage of 
the electricity between the electrodes is very considerable. 

Prof. Manfredo Bellati and Dr, R. Romanes* have 
investigated the rapidity with which l : ght modifies the electric 
residence of selenium. The question has a practical bearing 
upon the construction of the photophonc, since, if the timu 
required to produce this change were considerable, the most 
rapidly vibrating sounds would become confused or inaudible mr 
transmitting them. When light falling on a iefenium cell wee 
interrupted 1250 times per second, the resistance was practically 
the same as with a far less rapid interruption giving equal 
average illumination. All the experiments of these gentlemen 
led to the result that selenium behaves sensibly, as if the varia¬ 
tion of resistance by the incidence of light were effected 
instantaneously. 

M. LlPFMANN has applied his capillary electrometer to the 
study of the electric conductivity of shellac, gutta-percha, tur¬ 
pentine, petroleum, and other bodies, which, though insulators, 
when cold, begin to conduct as their temperature is raised. This 
subject was investigated in 1875 by Sir W. Thomson and by 
Mr. (afterwards Professor) Perry, more particularly in the one 
case of hot glass. In M. Lippmann’s experiments a buttery of 
one to forty voltaic cells was placed in a circuit in which, the 
capillary electrometer was included, and in which the substance 
to be examined waa interposed between two platinum, plates. At 
ordinary temperatures the electrometer gave no Indication) but 
moved forward as the tempre-ature was raised to IO 0 *C. As 
the temperature fell, the substances examined returned their 
former, state as insulators. A paper on the. same snqect his;, 
we observe, been recently communicated by Mr. T. Gray to the 
Royal Society. 

M, H. By rocs. has made an interesting* obeerratfen M'no 
, malt imp ort an ce in the theory of gaseous absorption of raflum* 




m . 16 , 1683] 


NA'IUKE 


energy. A mixture of chlorine and hydrogen gases diluted with 
sir or oxygen combines slowly in light, without air the mix* I 
ture is exploded (as Tyndall has shown in well-known experi¬ 
ments) by exposure to white light, the chemical rays being most 
efficient. M, Dufour has examined the behaviour of this mixture 
as to its power of yielding rodiophonic and photophonie sounds 
when illuminated by intermittent beams of different kinds, as in 
the researches of Graham Bell and Tainter. He finds that the 
loudest sounds occur when violet and ultra-violet rays are em¬ 
ployed, no sound whatever being produced by red rays. 

Wa notice in the last number of the Journal of the Rushan 
Chemical and Physical Society (vol. xiii.), a paper, by M. 
Kraevitch, on the limit of rarefaction which might be obtained by 
means of mercury-pumps. M. Kraevitch affirms that in such a 
pump the tube will always remain filled with vapours of mercury, 
the elasticity of which, at ordinary temperatures, is no less than 
0'02 millimetre; the use of desiccative substances cannot make 
these vapours disappear, as new vapours are immediately formed 
again. He contests therefore the idea that Mr. Crookes might 
have obtained in his experiments so low a pressure as 0 00004 
metre ; and observes that M’Leod's gauge can measure the elas¬ 
ticity of a permanent gas (admitting that the law of Mariotte 
were true at such low pressures), but that it does not give the 
elasticity of the vapours of mercury. After a sketch of different 
air-pumps, he recommends that of Prof. Mendeleeff, with some 
modifications of his own, the most important of which is intended 
to eliminate the inconvenience which Mendeleeff’s pump has in 
common with that of Sprengel, namely, the adhesion or an air- 
film to the glass-tube at low pressures. The rarefaction of the 
air, he says, can be carried in this pump so far as to reduce the 
elasticity of the permanent gas to 0 0002 millimetre, the pressure 
of the vapours of mercury always remaining, however, no less 
than 0102 millimetre at the usual temperature of onr rooms. In 
a few hours the rarefaction may be produced as to show the 
fluorescence of glass at the negative pole and the other pheno¬ 
mena described by Mr. Crookes, and even to stop the transmission 
of electricity. 


THE PRIZES OF THE PARIS ACADEMY 
T'lIE following is, in brief, a list of the prizes offered in 
x connection with specified subjects in 1082 and follow¬ 
ing yearsIn 1882: Grand prize of the Mathematical 
Sciences (medal worth 3000 fr.) j Theory of the decompo¬ 
sition of whole numbers in a sun of five squares. Extraordinary 
prize of 6000 fr.: Progress increasing the efficiency of the naval 
forces. Phoney price (medal, 2500 fr.) : Improvement of 
steam-ftiigines, or of steam-navigation otherwise. Damoiseau 
price (medal, 10,000 fr.): Revision of the theory of Jupiter’s 
Mrtallkea. Grand prize of the Mathematical Sciences (medal, 
jeoofr.) : Experimental and theoretical study of the elasticity 
of one or several crystalline substances. Bordin prize (medal, 
3000 fir.): Origin or atmospheric electricity and cause of pheno¬ 
mena m thunderclouds. Desmarieres prize (medal, 1600 fr.) t 
Best work* in cryptogamy. Vaillant price (medal, 4000 fr.): 
Inoculation os a prophylactic in contagious diseases of domestic 
animals. Grand price of the Physical Sciences (medal, 3000 fr.): 
Distribution of marine animals on the French coast. Du Gama 
M&cbado prise (medal, 1200 fr.) 1 On coloured parts of the 
tegument ary system of animals, or on the fecundating matter of 
animated Mings. Breatrt prise (interest on 100,000 fr.): Care 
of Asiatic cholera, Godard prize (medal, 1000 fr.): Anatomy, 
physiology, and pathology of the genito-arinory organs. Lalle- 
mood prize (1800 fr.)j Work on the nervous system. Gay 
prize (2500 fr,) 1 Marine lacustrine and terrestrial deposits 
an the French coasts la the present period, and espe¬ 
cially three the Roman epoch. In addition, there are the 
Mozityon price to Mechanics, the Lalande juwf <Valz prises to 
Astronomy, end several others. Then in 1883: Fourneynm 

ptue (500 Cr,) t Different modes of transmission of force to 

« dis ta nce . Grind prize of the physical zeienoea (medal, 

3000 fr.) t Geological description or a region of Fiance or 

Algeria. Da la Foas MeUcoque prise.(goo fi.) t Botanical work 
ontho North ofl’rence.Bordln prise (3000 fr.) t Influence of 
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their metamorphoses. Alphonse Penaud prize (3003 fr.) : Aerial 
locomotion. In 1SS4! Sener prize (7500 fr. >: Oil genera 
embryology applied as much as passible to physiology and medi¬ 
cine. In 1885: Dusgate prize (2500 fr.): Diagnostic signs oi 
death and means of preventing precipitate inhumation. In 
1886 the Jean Kcuud prize will be awarded for the most 
meritorious work during five years. 


SYMBIOSIS OF AEG/E AND ANIMALS 
A CORRESPONDENT sends ns the following as an epitome 
^ of K. Brandt's experiments on the green bodies found ip 
the bodies of Hydra, SpongUla, Stentor, &c. :— 

When the green bodies are removed from these organisms by 
crushing, they are found not to be entirely and uniformly green 
like the chlorophyll-bodies of plants j in addition to the green 
substance they consist also of colourless protoplasm. Treatment 
with heematoxylin always reveals a definite cell-nucleus ; and the 
same is the case if first killed by o*a per cent, chromic acid or 
1 per cent, superosmic acid, then freed from chlorophyll by 
alcohol, and finally treated with solution of hzematoxylin. The-e 
green bodies do not therefore correspond to the chlorophyll- 
hodies of alga;, but are themselves independent organisms, 
unicellular algae. To those found in the animals named above 
the author gives the generic name ZoocklortUa , to those which 
occur in the Radiolaria, Actinia, &c., the name Zooxanthella. 
Experiment proved that they are capable of carrying on an inde¬ 
pendent existence after removal from the animal in which they 
are found, and are able to produce starch-grains. They can 
also enter into the bodies of other animals which feed on those 
that contain them. The physiological function of these 
algte was investigated in the case of those which form the 
well-known "yellow cells" of the Radiolaria. These were 
found to be of service in supplying food to the host, which 
thrives best in perfectly pure filtered water. So long 
as the animals contain few or no green or yellow algae, 
they are nourished, like true animals, by the absorption of 
solid organic substances ; bat as soon as they contain a sufficient 
quantity of these algie, they are nourizhed, like true plants, by 
assimilation of inorganic substances. In the latter case the algte 
which live in the animals perform altogether the function of the 
chlorophyll-bodies of plants. Finally the author compares the 
mode of life of these Phytotoa (as he terms the animals which 
subsist on the algte contained within them) with that of Lichens. 
With the Phytotoa there is, however, this remarkable peculiarity, 
that morphologically it is the alga, physiologically the animal 
which Is the purazite. 


NOTES ABOUT SNAKES 
A SERPENT’S first instinctive impulse of self-preservation, 
n like that of every other animal, lies in escape ; probably a 
more nervous creature does not exist. If surprised suddenly, or 
brought to bay at dose quarters, it may be too terror-stricken to 
attempt flight; then It bita, following a curious general rule 
which seems to obtain throughout nearly thewhole animal world, 
from a passionate child downward, no matter what the natural 
weapons of offence may be. Young Ftlidcc will keep their talons 
sheathed until they have exerted off possible force with their soft 
milk-teeth, and a lizard will seize the hand which restrains it 
with its insignificant little jaws, when its toil or daws might 
inflict far more injury. The Bouia never use their constrictive 
powers in self-defence (unless they are gripped), and it seems 
probable that if a venomous snake's fangs lay to its tail, it would 
use its teeth first when attacked before bringing them into play. 
Indeed it most be remembered that very few animals ore pro¬ 
vided, with exclusively defensive weapons, and that the python's 
enormous strength in constriction, the viper's poison apparatus, 
the lion's teeth and claws, and the electric discharge of the 

j^ OT ictus ace given them primarily for the purpose of securing 

A snake itms. away, "walking along on the points of its 

nusMceue ribs with a rapidity which can only be appreciated by 

those who have seen a long on tr-Htrfdodryas, for instance— 

escaping in the open or over the bushes when alarmed, its speed 

into folds, which, betogvstomUd, ahoeMhe heed forward. This 

is the swiftest modeXproff r «« iott ? f wbfch a - tmike is capable, 

anils, as I have add, difficult to be reolised frcmtEvreretode 
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some idea of it being certainly Ibe most agile deni sen of the 
Reptile House 1 ut thin movement js only an increase -* '**■* 
same action which is ob erved in one creeping (.lowly a? 
stayed to best advantage whrn it is gliding from a pi . 

Jawed surface When a snake is in imminent ganger, fcow 
It adopts a remarkable motion for the purpo e of <gJ*diog inp 

or capture, which motion though it mayTfc terpiw, par «ru- _ ...„ —- - . 

Itnte, “erpcn me, has, singularly enough, hgen vajr hftle,^«uch as ihe curious poreleanrg head and the long necked 


commented upon by ophiologistSg. 

The body is thrown laterally wto a «enes of deep curve** 
which alternate to quickly from convexity to concavity that it ul 
extremely diff cult to to\u.h or sun a blow with preci ion at any 
part of it, the lateral movements covering a square of ground, 
the side of which waul 1 be rej resented by at least two thirds of 
the snakes length This mott n is clearly protective ob 
ject, and is only exhil ited a hen tie straight onward movement 
u felt to be in uffcient to ovoid peri) since the reptiles speed 
in travelling is greatly retarded by it—necessarily so, -is the head 
turns alternately from side to side at an angle or fully a hut dred 
and twenty degrees to the line c f Us course thus dercnbing the 
major ] art of the circumference of a renes of circles which the 
body an 1 tail fellow Even a small one on a table will not be 
picked up without two or three ineffectual effort when it 
wnggles 111 ihis way and I have seen a tiny Oxyr l opus Joltatus 
defend itelf so for ome moment again t the lightning dabs 
of a *erf ertivorous bird while a lively whip snal-e which w r as 
cruelly thrown to a peccary in my presence, actually twned 
away among the hog s feet and escaped into the jungle in sj ite 
of the hungry and active animal t> atten pts to secure it I was 
walking in the Botanical hardens of kio de Janeiro some time 
ago, when a lady called my attention to omethmg going away 
among the ferns Not being able ti see it from where 1 stood 
t jumpel down the bank, and found myself literally upon an 
immense green tree «nake, at least nine or ten feet long 1 was 
almost treadingon it but notwithstanding my mo 1 energetic efforts 
to catch such a » agmficent specimen with my hands feet, and 
the crooked handle of an nmbrella, it succeeded in cros 11 g an 
open space tv o yards wide and disappeared into a clun p of 
bamboo, solely 1 y virtue of this lateral movement I noticed 
that the intensity of the curvatures caused the ventral plates 
to be exposed, so that the yellowl h under colour was vi iblc 
at each contortion owing, no doubt, to the interlocking of 
the vertebrae and consequent expenditure of the excess action 
in rolling 

This serpent, of course, was harmless, so that there would 
have been no danger 111 grasping it, but it emiLted a curious 
sound in its terror, such as I have never heard before or since 
It screamed, and o loudly, that some people near, who saw 
nothing of what was going on, thought they heard a child cry 
A snakes hissing, the only vocal expremon of which the 
Opktdta are naturally capable, is produced simply by the rush of 
air through the narrow chink by which the trachea commum 
cates with the pharynx, without any complex vihratory apparatus 
such ns exists in mammals, though this may be prolonged for a 
considerable time on account of the enormous capacity of its 
single lung I infer, therefore, that this one had just swallowed 
something, and that either its windpipe was not properly re 
tracted to its normal position, or that the glottis was partially 
occluded by a pellet or mucus or (more probably) a filament of 
aome extraneous material, which thus converted the hiss mto a 
sort of whistle—just as boys produce a hideous screech by blow 
tog forcibly on a blade of grass held edgewise between the 
appbed knuckles of their two thumbs. Serpents make all sorts 
of noises besides hissing, according to their different kinds, 
Crotali spring thetr rattles, the carpet viper (Echis carwata) 
mbs the imbricated scales of its adjacent coils together, the 
fer de lance ( 1 ngonoctphalus lameolatus) is said in St Lucia to 
give out a senes of little taps with its horny extremity, and 
many other*—such as the rat snake (Spdotts vanaiUts) of South 
America—certainly indicate their pit ence when angry by 
quivering their tails against the ground, but a crying snake 
would have been a decided novelty m ones collection 

Axthox Stradlino 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 
Oxford —The date of the comrewmetnent of the ex a min e 
Don tor the Burdett Ccmtts Scholarship has been postponed from 
Monday, Fcbruarv *7 u announced, to Monday, March 6 


r SC/ENtfr/C SERIALS 

Quaite*ly Journal of Microscopical Science for January, 
contain^ ll Marshall Ward, B A, report on the 
morphology of the fungus* of the coffee direose of Ceylon 
(mvulxa 1 astalrix Rrl atyj Br) plates 1 2 and 3 Thu 
probably belongs to roe Uredines still some structures, 


fungus prt 

such as 1 . 

haustona are opposed to this alliance 1 he hi tory of the adult 
fungus from the nredospore and ihe format on of the teleuto pores, 
are described and figurrd —Dr F M Balfour on tbe nature or 
the organ in e lult Teleosteans and Ganoids, which u usually 
regarded as the head kidney or pronephros It would seem 
probable (hat, though found in the larvae or embryos of almost 
all the lcthyopsida except the Elasmohranchu this is always a 
purely larval organ, which never con tilutes an active part of ihe 
escrctoi y system in the adult forms —Dr K Mit ukun (Japan), 
on lie develop tnent of the supra renal todies m mammalia (plate 
4) —Pet Geddes ol eivations on the re ling stage of Cklamjdo 
myxa libynntkuloides Archer (plate 5) some very characteristic 
figures of the resting stage fthis trance protean form are given — 
J 7 Cunningham, a review of recent researches on Karyohnwsis 
and cell division (plate 6) —Dr Reulen T Harvey anoteon tbe 
organ of Jacobson —1 rof E Ray Lankester, on Dr/pamdtum 
ranarum the cell paras te of the fiog s blood and spleen 
(Caulcs W rm chei) This very intere tug memoir is ulus 
fnted with everal woodcut illustrations — G f* Ppwdeswell, 
At A on the micro organisms which occur in Septictcmia (plate 
7) —Prof BayJey Balfour Pringsheim s researches on chlcro 
{ hyll translated and condensed () lutes 8 and 9) 

Journal of Anatomy and Physiology for January 1882, con 
tains —J G Sn ith, M A ol servant ns on tbe histology of 
fracture repair in man (plates vi an 1 vn ) Dr II S Gabbetf, 
colloid degeneration of the nen cystic ovary with aaocated 
vascular changes (plate vm ) Dr G L Dobson, the phalanx 
missing from certain digits in the manus of Chiroplera, Dr G 
1 hin, the histology of Molluscum contagtesum Dr W Osier, 
case of obliteration of the po tal vein Dr A H Young, on tbe 
muscular anatomy of the Koala ( Pha colarctos ana cut), with 
notes, Dr M Hay on the action of saline cathartics Dr J J 
Charles, some researches on the gases of the bile —Anatomical 
notices 

The Journal of Physiology, vol ill Nos 3 and 4, January, 
1882 —Contents H N Martin and W T Sedgwick, obrer 
vations on the mean pre sure and the characters of the poke 
wave in the coronary arteries of the heart (plates 8 to) —H 
Sew all, on the polar effects upon nerves of weak induction cur 
rents —E A bchafer, on the temperature of heat coagulation 
of certain of the proteid substances of the blood —F w Mott 
and V Horsley, on the existence of bacteria or their antecedents 
in healthy tissues (plate 11) — S. Ringer, the action of hydrate 
of soda, hydrate of ammonia, and hydrate of potash en tS* 
ventricle of the frog s heart (plates 12 13),—C S Roy, the 
physiology and pathology of the spleen (plates 14 16) —W B 
Gowers, loss of taste from disease of the fifth nerve— H P, 
Bowditch and W b Southard, a comparison of sight and touch 
(plate 17) —J N Langley, on the destruction of ferments in 
the alimentary canal —On the histology of the mammalian 
gastric glands and the relation of pepsin to the granules of tins 
chief cells —E A Schafer, simple method of demonstrating 
the alkaloid reaction of the blood —C E Webstar, note on the 
production of the heart sound t 

Morphologisckes Jakrkuch Ext Zetlscht iff Nr Anatomic mi 
Enhuukeiungigesentckle, vol vil part 3, 1881, contains—Pr 
Hans Gadow, a contribution to the myology of the posterior«R“ 
tretmties of the reptiles (plates 17 21) —Dr G- von Koch, 
on the anatomy of Clavularia prohfira, sp n, f with notes on Ihe 
buds in some Alcyonana, on C ockracea, on fh* OWjnectkm of 
the buds with tbe stem m the colony of C proHftm, and a* the 
relationship of the spicules to the ectoderm (plates as and *3) 
—Dr J L V Boas, on the comu arteriosus Rod ihe grab ®f 
the aorta in the amphibians (plate* 24 to 26) 

NUderldndueku Archw fur Zoolafie -SttppleshMt Bind 1 
Part 2 (Leiden, i88t), contains tbe lint hJf of arary nJmlOe 
paper by Dr K, Horst, of Utrecht, on the Gephjrim collected 


during the first two voyages of Ihe 
Pfamtngia glaciate, n ijx. plito 1, and 0 raetff tm&mt* 
tnmia sluitm, gen et sp. withrenuurluwontheMttray 

and histology or the Aaffetttin, by Dr Ai*wTfihSB5» 
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plate 2 to 4. (This large form of ffoomenia from t£# Euftjtr 
Sea, measuring from 105 to 148 mfllhn./fras afforded the W&tot 
the opportunity of writing a very exhaustive treatise ©n‘ its' 
anatomy, in which he acknowledges the generous assistance of* 
Dr, Spengel, Prof. v. Graff, and Ray Lankester). > 

Revue internationalt dts Sciences.biologiques, December 15, 
1881, contains—Elie Reclus, ethnographic studies.—M. Thulie, 
on the buttock-hump and apron of the Bochimu women,— M. 
Wagner, on the formation of species by segregation.—Dr. Gra¬ 
ham, on the chemUtry of panification, 

January 15, 1882.—Prof. P. Budin, on a very peculiar dispo. 
sitlon of the ova in twin pregnancies.—Moritz Wagner, on the 
formation of species by segregation (end).—A. llovelacque, on 
BufTon as an anthropologist.—L. Dollo, on the toothed birds of 
the Far West; on Archaeopteryx ; and on the affinities of the 
birds.—M. Barral, on the application of electricity to agriculture. 


SOCIETIES AND ACADEMIES 

London 

Linnean Society, February 2.—Chas. B. Clarke, M.A., 
vice-president, in the chair.—Tne Rev. B, Scortechini and Mr. 
J. Marshall were elected Fellows of the Society.—Mr. Thos. 
Christy exhibited 'various vegetable fibres and the manufac¬ 
tured pnlp obtained therefrom by Mr. C. Ekman’s process, 
whereby excellent paper can be made quickly hnd economically 
from all sorts of coarse plant fibre.—An extract of a letter from 
Mr. Thos. Edward, A.L.S., of Banff, was read and a fragment 
shown of a supposed rare marine animal got by a fisherman in 
deepwater. Dr. Murie identified it as belonging to the Ncmertcan 
worms, viz. Cerebratulus angulaius, a marine form found chiefly 
in the northern parts of the British coasts, but nevertheless 
seldom seen alive by naturalists. Mr. E, M. Holmes exhibited 
specimen* of a new blistering insect from Madagascar, belonging 
to the genus Epicauta, and allied to E. tufiicollis,—biT. Holmes 
afterwards drew attention to specimens of Cinchona bark culti¬ 
vated in Bolivia, belonging to the " Verde" and “ Morada ” 
varieties of Calisaya, which hitherto have not been cultivated in 
the Colonies, but notwithstanding deserve notice on accuunt of 
the large yield of bark and good percentage of quinine ; they 
therefore pay the Bolivian planters better than the well-known 
Ledgeriana calisaya.—tAr. J. R. Jackson exhibited a specimen 
of the Australian native “ Pituri ” bag, t ieir constant companion 
and solace in travel. Formerly the leaf of the plant was only 
known, but Baron von Mueller has lately shown from other 
evidence that it is derived from the Duboisia Mopuvodi.—K note 
by Mr. Otto Tepper on the medical use of Melaleuca uncinata, 
R. Br. t was read. He says the dried leaves chewed and 
the saliva swallowed ore a specific in cases of colds, sore 
throats, and bronchitis, the flavour being aromatic.—A com- 
munlcation from Maior-General Benson was read; this re- 
fened to Dr. Cobbold's use of the name Fasciola Jacksoni for 
certain flukes obtained from the elephant, the same having been 
described by Major-Gen. Benson in the Rangoon Times , 1867. 
Dr. Cobbold thereupon explained that the initials of the author 
having alone been appended to the article in question, it conse¬ 
quently had received less attention than it would otherwise have 
had, .To Major-Gen. Benson certainly belongs the credit of 
having first directed attention to the elephant mortality from the 
said species of fluke, though the worm was first discovered by 
Jackson twenty years before the Rangoon letter appeared, viz. in 
1847.,—There followed a paper by Mr. Robert FiUgerald, 
botanical sketch in connection with the geological features of 
New South Wales. ’’—Afterward* a paper was read, on animal 
intelligence, by Mr. Otto Tepper. He described instances under 
his own observation, of cats regularly unfastening the latch of a 
door to obtain entrance, and in the case of qertain species of 
ants, their mode of communicating with each other, Set, there* 
from adducing a power of reasoning usually attributed to 


Mathematical Society, February 9.—S. Roberts, F.R.S. 
president, inthe chair.—Mr. J. H. Tompson, Science Muter in 
the Auckland College, New Zealand, was elected a member, 
uni Mrs. Bryant w*s admitted into the Society.—Mr. Tucker 
wed aa abstract of a paper by H. M. Jeffery, F. R.S., on plane 
curves of >tbe fourth order with quadruple asymptotes.—The 
chairman communicated some results connected with Euler’s 
tenuis oougHtfag the sum of fhu divisors of a number with 
nu pentagondnatskm, and rmfcrf that the formula really 


expressed the equality of the sum of the divisors to the Bum Of 
thiwth powers of the roots of a certain equation.—Mr. J* 
HiSt}$ond and Mr. Tucker also made short communications. 

■j. fyChenqjcal Society, February 2.—Prof. A. W. Williamson 
« the chair — JJ# Odling delivered a lecture on the unit weight 
and mode of^cons^ution of compounds. The lecturer had 
OriginaUy proposed towing forward three questions for discus. 

- «on and corrvlfl&ration—(1) Is there any satisfactory evidence 
'dcducible of the existence qf^wo distinct forms of chemical 
combination, atomic and molecular; (2) Is the determination 
of the vapour density of a body alone sufficient to determine the 
weight of the original molecule; (3) In the case of an element 
forming two or more distinct series of compounds, e.g. ferrous 
and ferric salts is the transition from one series to another neces- 
sarily jBonnected with tbc subtraction of an even number of 
hydrogenoid atoms. The lecturer limited himself to a great 
extent to the first question, touching incidentally on the 
third, and omitting the second altogether. A large por¬ 
tion of the lecture was occupied with a consideration of the 
valency or adicity of the elements and the effect thereon of 
other elements in the molecule. From various considerations 
the lecturer concluded that there is no evidence founded on facts 
to show that there is any difference between atomic and so- 
called molecular combination, but that the one passes imper¬ 
ceptibly into the other. There is also no necessary connection 
between the valency of an element and its chemical condition in 
forming two series of compounds: thus tin in the stannous com¬ 
pounds is not necessarily a dyad. The lecturer also devoted 
some time to the consideration of chemical formulae, and 
especially to the use of condensed or contracted formula;. 


Geological Society, January 25.—Mr. R. Etheridge, F.R.S., 
president, in the chair.—John Blaikie, M. Ernest Jobling, and 
the Rev. Stanley A. Peliy, B.A., were balloted for as Fellows 
of the Society.—The following communications were read :— 
On the fossil fish-remains from the Armagh limestone in the 
collection of the Earl of Enniskillen, by James W. Davis, 
F.G.S. The author described in this paper a large collection 
of fossil fish-remains at present at Florence Court, Enniskillen, 
hut which will soon be removed to the new Natural History 
Museum in the Cromwell Road. The collection comprises, 
besides specimens collected by the Earl of Enniskillen from the 
Carboniferous limestone of Armagh, a large series acquired 
from the famous collection of the late Capt. Jones, M.P., tb« 
remaining portion of which is in the Geological Museum of 
Cambridge. Several genera aud species were described by Prof. 
Agassiz in his " Kecherches sur les Poissons Fo-siles “ (1833-43), 
and again referred to by J. E. Portlock, F.R.S., in his " Report 
of the Geology of I-ondonderry and parts of Tyrone and Fer¬ 
managh ” (1843). In 1854 Prof. M‘Coy described many new 
genera and species in his work on the “ British Palaeozoic Rocks 
and Fossils," principally derived from a study of the portion of 
Capt. Jones's collection deposited in the Cambridge Museum. 
Prof. Agassiz paid a visit to Florence Court in 1838, and ap¬ 
pended names to some of the fossil teeth iu Lord Enniskillen's 
cabinets, intending to describe and figure the new forms, and to 
revise the whole of his former work. His death prevented this 
intention from being carried into effect. As far as possible the 
determinations of Prof. Agassiz have been adhered to in the 
present paper. The detached and isolated condition in which . 
the remains are found renders any appreciation of the relation¬ 
ship of the teeth and spines, or even of the teeth only, to etch 
other extremely uncertain and difficult. Some speculations as 
to the probable organisation and characteristics of the Carboni¬ 
ferous fishes which they represent, evolved during a long con¬ 
sideration of the specimens, have therefore been postponed to a 
future opportunity.—On an extinct Chelonian reptile ( Notochelys 
costata, Owen) from Australia, by Prof. Owen, C.B., F.R.S. 
The fossil reptilian remains hitherto transmitted to the author 
from Australia have been limited to parts of the skeleton of 
Mtgalanfo prisca, Ow. .The present specimen, sent last year by 
Prof. Leversidge, is the first fossil Chelonian. The specimen 
was found in a formation at Blinder’s River, Queensland, of 
which the nature and age are not stated. It is, however, petri¬ 
fied, The fossil consists of the anterior porton of the carapace 
and of the plastron, brought into unnaturally dose contact by 
posthumous pressure, A minute description of the several jparts 
was given, from which the author concluded- that though the 
ehanSttrs of the carapace might be interpreted as identifying 
the Chelonian with a true turtle (Chstone\ those of the plastron 
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show the well-marked distinctions of Trionyx and Chdys. On aathdr relations to alternate numbers and determinants.—Prof, 
the whole, however, the modifications, especially of the qua* Tait communicated two optical notes, the firat of which was a 
pace, show a nearer affinity to the marine turtles {Cheton^ titan simple geometrical construction of the carve formed by rays of 
the known Chelydrisns exhibit, and indicate a more generalised light from a straight slit falling on a screen after passing through* 
type.—On the upper beds of the Fifeshire Coal-Measures, by a bull’s-eye Rhapea irregularity on a window-pane, such as is fre- 
the late E, W. Uinney, F.U.S., and James W.’Kirby. auenUy met with in old panes. Under favourable circumstances 

Anthropological Institute, January* 24.'— Anniversary this curve may have a cusp, , or even a loop. The second note 
Meeting,—Major-General Pitt-Rivers, F.K.S.. president, in the dealt with the difficulty pointed out by Airy in his Tracts regard- 
chair.—The following gentlemen were elected Officers and ing the nature of common light, and showed how it can at onca 
Council for the year 1882President, Maior-General Pitt- be got over by looking at things from the modern statistical point 
Rivers, F.K.S.; Vice-Presidentsi Hyde Clarke, John Evans, of view which has been so useful in its application to the kinetic 
F.R.S., Prof. W. H. Flower, F.R.S., F. Galton, F.R.S., Dr. theory of gases, 

Allen Ihomson, F.R.S., E. B. Tylor, F.R.S. j Director. F. W. Vienna 

Rudkr. F.G.S.; Treasurer, F.G. II. Price, F.S.A.; Coundl: Imperi al Academy of Science., January 19—L. T. 

Lieut.-Col. II. H. Godwin Austen, F.R.S,, J. Beddoe, F.R.S., Fitzinger, in thi-.chair.—The following papers were read A. 
n v P® 0, Wassmuth, on electromotive bearing powers.—C. Koelter, on 

^.A., W. l Dawkins, {he action of an electro-magnet on different minerals, and its use 
Y '«‘ p stant . A- W. Franks F.R.S , Prof. Huxley, for the mechanical separation of lhem.-H. Weidel, contrihu- 
?*«* „ A ‘ **“ bb< *k» tions to the knowledge of tctrahydrocinchoninic acid.—S. 

Bart, M.P., R. Biddulph Martin, M.P., J. E. Price, F.fa.A., Exner, on the function of the mosculub crumptonianus.—F. 
w^ Ar ' hu T r M *v , o A * I ^ d F ; G ’ S ’^’ Stnn ! 1 i ind Woehner, results of the observations and studies made on the 

Wake, M. J. Walhouse, F.R.A.S., R. Worsley.—The president cnr tbquake of Agram of November 9, t88o. 
delivered his annual address, in which he reviewed the work of February 3.—L. T. Fitzinger in the chair.—The following 
.i? 351 y f ar ' papers- were read:—A. Adam Riewicz, on the blood-vessels 

Victoria lnatitute, February J.—A paper by Mr. Callard, of the spinal cord of man, Part ii., the vessels of the surface of 

F.G.S., "On Breaks in the Continuity of Mnmmalian Life in spinal cord.—S. Mayer, contributions to histological technics. 
Certain Geological Periods, Adverse to the Darwinian Hypo- —S. Exner, on atrophy and innervation of the muscles 
thesis," was read. A discussion took place, in which Mr. J. E. of larynx.—F. Lippich, on polaristrobomctric methods.—Stu- 
Howard, F.R.S., Mr. D. Howard, F.C.S., Mr. S. R. Patlison, dies on caffeine and theobromine, Part 3, by R, Maly and 
F.G.S., Mr. J. Mello, F.G.S., Mr. Charle.sworth, F.G.S., and F. Ilinteregger; Part 4, by R. Maly and R. Andreasch.—T. 
other geologists took part. M, Eder and G. Ulm, on the action of iodide of mercury on 

EDINBURGH hyposulphite of sodium.—C. Longer, on the structure of 

Royal Society, January 16.—Sir William Thomson, hon. bones.—'V. Hocbstetter, report on the researches made by Szom- 
vice-prcsident, in the chair.—Mr. Patrick Gedtles read an inter- bath y *“ ‘be caves Lettemnnyer-hoehle, near Kremsmunsttr 
esting paper on the nature and functions of the “yellow cells ” (Lower Austria), Vipustex-boehlc, near Kiritefa) (Moravia), 
of Radtolarians and Crelenterotes, a full abstract of which Lautscher-hoehle, near Littau.—F. Steindacbner, contributions 
we have given (p. 303).—Sir William Thomson, in a paper 1° ‘be knowledge of the fishes of Africa, Part 2.—Description ot 
on the thermodynamic acceleration of the earth’s rotation, * new species of Paraphroxinus from the Herzegovina, by til* 
drew attention to a solar action which tends to accelerate the same.—T. llerrig, on the constitution of guaiocoi.—-G. Gold- 
earth’s rotation, or more strictly to diminish the retardation schmidt and T. Herzig, on the action of the lime-salts or the 
effect of the tides. In ordinary tidal action the viscosity of three isomeric oxybenzoic and anisic acids at dry distillation.— 
the fluid, supposed distributed uniformly over the surface ol G. Goldschmidt, a note on the occurrence of suecinie add in * 
the earth, has the effect of so shifting the line of crests as to bark-covering of A for us alba.— C. Senbofer, on naphthalene- 
make tbe couple due to the action of the tide ►producing body tetrasnlphonic acid*—- M. Marguies, on the rotatory oscillations 
upon the protuberant moss to act upon the earth in a direction liquid cylinders. 

contrary to that of the earth’s rotation, and consequently to-— 

retard this rotation. From consideration of observed barometric CONTENTS 

changes at various stations all over the earth's surface, it is found 1 ® w 0 Paqk 

that the well-known semi-diurnal barometric o cillation has its Hvi’othtticaj. High Tides. By Prof. J. S. Nawuaav .... 357 
maxima, on an average, at 10 a.m. and at 10 n.m.. and its E a s v Sr a * Lasso n s .35 


other geologists took part. 


maxima, on an average, at 10 a.m. and at 10 p.m., and its 5 u« V tooit*SM«u?'—. 35 “ 

minima at 4 p.m. and 4 a.m. This barometric oscillation must Cohn’s "We Manze”. .. 3 jp 

be due to the action of solar heat; though whyjthe well-marked Alglave and Hcmlard’s "Lumifew EUctrique" ....... 390 

diurnal temperature oscillation with the zuperposed feeble semi- . mltbi'r*T* Tre>til * on TOb> * . 360 

diurnal oscillation should result in a large semi-diurnal oscilla- n,, Movemcnu ofAt*Mpht».-G. H.Da*wi», F.R.S. 360 

tion of pressure with a small diurnal oscillation superposed upon The Search fur Coal under London.—Prof. Jomr W. Juno, 

it, is not easy to explain, unless it be that the period of free F.R.S. . . . . • • • • • • v ■ ■ * 3 ®* 

oscillation of the atmosphere agrees more closely with the R Dr*E h PMc^«*W C R^T t,,g Chlorophyll.—P atricu^ddm 1 

smaller period. However this may be, the existence of an Oo an' Experimental Form of Secondly 'CeH.-Proft A. S, 

atmospheric tide is proved by barometric observations, and the Haascnei. . ... . ..... .. 3 * 

line of crests, i.e. the axis of maximum pressure, so lies with u 564 

respect to the line joining the earth’s centra and tbe son that the 0 "th?T« _ . 3 d 4 

couple due to the sun’s attraction upon the ellipsoidal mass of Parhelia In the Mediterranean—The Weather in Swioertand.— 
air acts in the direction of the earth’s rotation, and therefore Alueiit Ricwsjbach . . . .... • •• j. * • & 

accelerates it. The energy of this acceleration is of course °? 0 l h ^ 

derived from the sun’s hea^ and hence the appropriateness of the f V rf 4 

name thermodynamic acceleration. Its value, as estimated by Tago's "Inorganic Chemistry.— 1 Wr.uam Jago. ...... 3ft 

Sir William Thomson, is about one-tenth of the tidal retarda- ^ ' B v ** 

tion.—Mr. Ferguson of Kinmundy communicated cote, on a °cZTm^ r uSSSSSSL ?rT . . . ! 365 

cist discovered near Park hill, Dyce, .Aberdeenshire, in 1881, A System or Mstbomuxiical OsiMTATioiri nt tmk China Suas 3 « 

with a description by Dr. Fife Jamieson 0/the bones found in it Th« Ausoka, II. {Wik llhatrathm) . .. 

Besides the bones, which, for the most part were human, and * *. . 
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VIGNETTES FROM NATURE 
Vignettes from Nature. By Grant Allen. (London : 
Chatto and Windus, 1881.) 

C ERTAINLY Mr. Grant Allen stands at the head of 
living writers as a popular exponent of the evolution 
theory. Although the subject is one which he has taken 
up a comparatively short time ago, he appears to have 
thoroughly mastered its principles, to have read and 
assimilated all the best works on the subject, and to have 
so imbued himself with its leading ideas that he is able 
to apply it in an intelligent and often original manner to 
every natural object he meets with in his daily walks or 
holiday rambles. To these primary qualifications he 
adds a great power of description, a vivid imagination, 
and a charming style of writing, all of which are displayed 
in every page of his last uork. This consists of a scries 
of short essays, which originally appeared in the Pall 
Mall Gazette, each giving a sketch of some single scene 
or natural object, and showing how much interest can be 
given to the most common things by considering them 
from the point of view of evolution. “ Sedge and Wood- 
rush’' furnish an opportunity for the explanation of 
degraded types and the large part played by “ degenera¬ 
tion ” in the origin of existing animals and plants. IJy 
the common “Red Campion and White” w« are shown 
how, and by what means, species become differentiated ; 
and the subject is further discussed and elucidated in the 
chapter on a “ Bed of Nettles.” After showing how the 
sting of the nettle has originated, and how it protects 
the plant by stinging the noses of herbivorous quadrupeds, 
he goes on to discuss the general form of the nettle in a 
way that is both suggestive and (I think) original. 

“ But the sting certainly does not exhaust the whole 
philosophy of the nettle. Look, for example, at the stem 
and leaves. The nettle has found its chance in life, its 
one fitting vacancy, among the ditches and waste places 
by roadsides or near cottages ; and it has laid itself out 
for the circumstances in which it lives. Its near relative, 
the hop, is a twisting climber; its southern cousins, the 
fig ana mulberry, are tall and spreading trees. But the 
nettle has made itself a niche in nature along the bare 
patches which diversify human cultivation ; and it has 
adapted its stem and leaves to the station in life where it 
has pleased Prqvidence to place it. Plants like the dock, 
the Durdock, and the rhubarb, which lift their leaves 
straight above the ground, from large subterranean reser¬ 
voirs of material, have usually big, broad, undivided 
leaves, that overshadow all beneath them, and push 
boldly out on every side to drink in the air and sunlight. 
On the other hand, regular hedgerow plants, like cleavers, 
chervil, berb-Robert, milfoil, and most ferns, which grow 
in the tangled shady undermath of the banks and thickets, 
have usually slender, blade-like, much divided leaves, all 
split up into long narrow pushing segments, because they 
cannot get sunlight and air enough to build up a single 
large, respectable, rounded leaf. 

"The nettle is just half way between these ,two ex¬ 
tremes. It does not grow out broad and solitary, like the 
burdock, nor dees it creep under the hedges like the little 
muehtdhrkied wayaid* weeds ; but it springs up erect in 
tallt thick*, luxuriant dumps, growing close together, each 
stem ficingnd with a considerable number of moderate- 
sued,' heart-shaped, toothed-and’pointed leaves. Such 
Vou XXV.— No. 6 at 


leaves have just room enough to expand, and to extract 
from the air all the carbon they need for their growth., 
without encroaching on one another’s food supply (for it 
must always be remembered that leaves grow out of the 
air, not, as most people fancy, out of the ground), and so 
without the consequent necessity for dividing up into little 
separate narrow segments. Accordingly, this type of leaf 
is very common among all those plants which spring 
up beside the hedgerows in the same erect shrubby 
manner as the nettles, ft is almost exactly imitated in 
the dead-nettle and the hemp-nettle, which are plants of 
a totally distinct family, with flowers of the sage and 
rosemary type ; and it is more or less simulated by ten 
or twenty other species of like habit. This peculiarity ot 
external resemblance, under identical circumstances, is a 
common and a natural one. . , . Whatever the original 
stock, natural selection tends always under like circum¬ 
stances to produce like results.” 

Then we have the diaicious green flowers described, 
with the curious elasticity and irritability of the stamens, 
which throw out the pollen dust when the wind blows 
the plants about, and thus ensures abundant cros-- 
fertilisation. 

In the next chapter, " Loosestrife and Pimpernel,” wt; 
have an excellent discussion on the close relationship of 
the wood-loosestrife or yellow-pimpernel (,Lysimachm 
nemorum ) to the true pimpernel (Auagallis vulgaris), 
although placed by botanists in distinct genera. Such 
remarks as these are very important, calling attention to 
the fact that the technical characters of botanists, even 
when drawn from the structure of the fruit, may be really 
of recent origin, and may not be so important as more 
superficial resemblances usually treated as of less sys¬ 
tematic value. In another article on “A B : g Fossil 
Bone” a popular misconception as to the generally laigt: 
size of extinct animals is very well corrected. Everywhere 
we seem to lind in fossil forms a bigger animal of each 
kind than any now existing. Here we have an enormou- 
Irish elk, there an immense extinct sloth, a gigantic 
armadillo, or a turtle ten times as big as the greatest 
living member of the tortoise group. But it is apt to be 
forgotten that the huge Saurians were secondary animals, 
while the dinotherium was tertiary, the mammoth qua¬ 
ternary, and the moa as well as the epyornis almost 
modem. It is forgotten that the age of the great 
reptiles was nearly over before that of the great mammals 
set in. It is forgotten that the glyptodon lived in South 
America, while the big elk lived in Ireland ; and by pic¬ 
turing a world in which all the great extinct animals were 
grouped together as they see them in a geological museum, 
people get a distorted picture which really reverses the 
actual facts as to the relative size of the animals in the 
past and the present. For (Mr. Allen remarks)— 

“As a matter of fact it seems probable that our actual 
fauna-and flora are on the whole not only quite as big as 
any previous ones, but even a great deal bigger. If we 
take single instances, no known extinct animal was as 
targe a8 some of our modem whales; if wc look at the 
ensemble of our existing species, no known period com¬ 
prised so many large forms as we can show at the present 
day in opr three or four great cetaceans, our two elephants, 
our rhinoceroses, our bisons, our giraffe, our walrus, and 
our horses. These would probably form a total assem¬ 
blage of larger average size than any previous epoch could 
produce. Similarly in almost every special class, we could 
apparently show larger species at the present day than 
any which we know to have existed in fossil forms. . Our 
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whale is the biggest known mammal; our gigantic sala¬ 
mander is the biggest known amphibian; probably our 
sun-fish, our tunnies, our sharks, and our devil-fish, are 
each in their way larger than any previous fishes—one 
living shark actually attaining a length of forty feet. No 
fossil bivalve molluscs arc, to my knowledge, as big as the 
common Mediterranean pinna, or as that giant clam, the 
tndacna, whose shell is so commonly used as a basin for 
fountains. In fact there are only two important groups, 
the birds and the reptiles, in which extinct species were 
much larger than existing ones ; and in these two groups 
the decrease is evidently due to the later suprema ?y of 
the mammalian type.” 

He then goes on to show that in many lines of 
descent we find groups of animals which have steadily 
been increasing in size from the earliest epoch of their 
appearance to the present day, as, for example, the 
horses, the deer, and the elephants. Evolution generally 
tends towards increase of size in dominant groups ; but 
when a group ceases to be dominant and begins to decay 
its bigger members die out. 

Equally interesting and suggestive are the discussions 
on colour and the colour-sense, dpropos of the “ Veronica " 
and the distribution of fishes, in “The carp pond" and 
M The mountain tarn ”; but we pass on to the chapter 
devoted to " The donkey's ancestors "—a charming sketch 
suggested by “a dear shaggy old donkey making himself 
perfectly happy upon a bare rocky hillside, upon four 
sprouting thistles, a bit of prickly carline, and three 
square yards of wet turf at the outcrop of a little spring.” 
Let us, however, pass by his pedigree (the same as that 
of his cousin, the horse), and see what Mr. Allen has to 
say about his intelligence, and the reason of it. 

“ Donkeys are the final flower of long ages of native 
evolution, the natural head and crown of one great line of 
mammalian development. To doubt their intelligence is 
to impugn the whole conduct of nature, to upset the 
entire system of evolutionary psychology off-hand. 
Donkeys cannot help being clever, because they are 
the final survivors in the struggle for existence in one 
of the most specialised, most highly developed, and most 
dominant mammalian stocks. They do not represent 
mere stranded and struggling relics of older types, like 
the very silly kangaroos, and ant-eaters, and hedgehogs, 
which drag on a miserable existence behind the times in 
nut-of-thc-way holes and corners of the earth; they are 
one of the finest developments of one of the most success¬ 
ful branches of the great ungulate tribe. I feel a genuine 
respect for every donkey 1 meet, when 1 remember that it 
was the mere accidental possession of an opposable 
thumb that gave my ancestors a start over bis in the race 
for the inheritance of the earth towards the very close of 
the tertiary period.” 

In reading this most entertaining and instructive volume 
almost every page offers some suggestive remark or 
apposite illu.-tration of the principle of evolution; and it 
is very rarely that we meet with anything to which excep¬ 
tion can be taken on tbe score of accuracy. It is perhaps 
doubtful whether monkeys are “intellectually in the very 
front rank of the animal world,” notwithstanding “ the op¬ 
posable thumb ai$ the highly mobile trunk, with its tactile 
appendage, give these creatures an exceptional chance of 
grasping an object all round, and so of learning its 
physical properties.’’- I am myself inclined to think they 
are decidedly inferior to dogs, horses, and elephants. So 
the tracing of man’s sense of colour to the feet of our pre¬ 


human ancestors having been attracted by the bright 
colours of the orange, blue, and crimson fruits of tropical 
forests appears doubtful, if not erroneous; because the 
colours of such fruits are no indication of their edibility for 
cither man or monkeys, and there is no reason they should 
be so, since mammalia in eating the fruits would be likely to 
crush and destroy the vitality of the seeds. At all events 
many bright coloured tropical fruits are poisonous, while 
many that are eatable aie green and unattractive. Even 
among our native berries children who trust to enticing 
colour are apt to be poisoned by bitter-sweet or deadly 
nightshade. Neither is there any evidence that— 

11 Up to the beginning of the tertiary period, large 
evergreens of what is now the tropical type covered the 
whole world as far as the very poles themselves. Green¬ 
land and Spitzbergen then supported huge forests of the 
same general character as those which now spread over 
Brazil and the Malay Archipelago.” 

Nor is Buffon’s idea—that organic life must have 
begun at the Poles, because on the surface of an incan¬ 
descent planet the poles would be the first part to cool 
down sufficiently to allow of the conditions under which 
alone life becomes possible—at all in accordance with 
the teachings of modern science, as Mr. Allen maintains 
it to be. For the first cooling of the surface would neces¬ 
sarily occur at a time when the whole of the water of the 
globe was in a state of vapour, and this vast aqueous 
atmosphere would so far prevent the heat of the sun 
from reaching the surface, and so equalise radiation that 
there need have been no cooling at the poles earlier than 
at the equator; and when subsequently the water was 
condensed and oceans were formed, these would equalise 
temperature over the whole surface, and render it pos¬ 
sible for life to originate at one pait as well as at another. 
But these are very slight blemishes in so excellent a book, 
which is calculated to bring home to every reader how 
much of interest and novelty, of intricacy, of beauty, and 
of wonder, is to be found in tbe structure or history of 
the humblest plants or the most familiar animals; and 
also, how greatly the once-decried doctrine of evolution 
has added to the ideal and poetic aspects of the study of 
nature. Alfred R. Wallace 


THE COMPASS 

Train Thtoriquc et Pratique de la Regulation et de la 
Compensation des Cornpas. Par A. Collet,- Lieutenant de 
Vaisseau, Rdpdtiteur h l’£cole Polytechnique. Ouvrage 
public avec l’Autorisation de M. le Ministre de la 
Marine. (Paris : Challamel Aind, 1883.) 

HIS new treatise on the compass contains an admir¬ 
able account of tbe most recent work done on the 
subject, and a very full and practical explanation of 
the objects of compass compensation and the methods 
adopted to secure it. It is founded on the author’s trans¬ 
lation, now twelve years old, of Smith and Evans’ 
Admiralty Manual—made for the benefit of the French 
marine. That epoch-making book is however still the 
basis or substratum of Lieut Collet’s new work. 

The practical part of the English book is fully given. 
M. Collet has added as much elementary mathematic* 
and physics as he thinks may be useful to such seamen 
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who wish to understand the whole subject from his volume, 
without reference to auxiliary text-books. To a slight 
extent he has revised the demonstrations and modified 
the diagrams of the Admiralty Manual—abridging these 
demonstrations so far as he thinks it possible to do so. 
He preserves Smiths notation as gererally familiar. The 
newest part of the book is that in which he gives us the 
full details of the recent methods by which the amount of 
compensation can be determined with or without altitudes. 
In the account of these methods his readers will find col¬ 
lected much that it would be impossible for them to 
find in any English volume, and the exposition has all 
the merits of the French school. Smith and Evans 
showed us in their Manual how to determine Lhc five 
essential coefficients upon which the deviation, when it is 
less than 20° in absolute value, depends at any position 
on the earth’s surface, and for any course of the ship 
three of these being constant. Two observations of the 
variation at any place accordingly suffice to determine the 
values of the deviation. Collet points out the necessity 
of compensation , that is to say, of the reduction of the five 
constants to insignificant values which can be determined 
even in a fog, w hen no observations of altitude can be 
taken, a method, of course, of the highest importance to 
practical men in circumstances of actual difficulty, which 
are constantly recurring. The theoretical part of the 
Admiralty Manual is given as succinctly as it is perhaps 
possible to give it if it is to be^ clearly mastered; the 
practical part is dwelt upon in full detail, and the rules 
are so simple and plain that ordinary captains in the 
merchant service ought to be able to use them accurately, 
even if they are unable to master the scientific part. 

There is an excellent account of Sir William Thomson's 
compass. The fundamental ideas on which that instru¬ 
ment is constructed are that the magnetised needles must 
be so small that we may safely neglect their length, and that 
the intensity of their magnetism must be so slight that 
there is no reciprocal action between them and the soft 
iron correctors. The compass card is extremely light. 
A card of 10 inches diameter is directed by eight small 
needles, four on each side, like ordinary sewing-needles, 
of from 2 to 3 inches in length, and weighing in all about 
34 grammes. These are hung by two parallel silk threads, 
and attached to the card by silk threads passing through 
the two eyes at the two ends of each needle. ■ The entire 
weight of the card, the needles, the 'outer circle of alu¬ 
minium, the silk threads, the cap which rests on the 
vertical point, &c., is only 12 grammes, which is about 
i-ioth of what it is in the ordinary compass. This, of 
course, gives much less friction than usual between the 
point and the cap, so that the error due to friction is 
reduced in practice within a range of a quarter of a 
degree. 

The feeble magnetic moment of the system involves 
two important consequences—the period of oscillation 
round the position of equilibrium is only about 40 
seconds, whereas it is three times as much in an ordinary 
compass card, and the suspension by silk threads makes 
the whole card so elastic that it is much less liable to be 
prejudicially affected by any sudden shock, such, for 
instance, as the firing of a cannon on board. 

Collet gives an account of the compensated com¬ 
putes of PeidU, a lieutenant in the Austrian naval 


service. Peichl aims, like Sir [William Thomson, to 
reduce the five coefficients used in determining the 
deviation to insignificant values. We must refer the 
reader to Mr. Collet’s book to show wherein Peichl differs 
from Sir William Thomson's system, and wherein M. 
Collet considers it to be markedly inferior to it in prac¬ 
tical value. 

The fifth part of the treatise discusses the methods by 
which it is possible, by the use of Sir William Thom¬ 
son’s deflector, to compensate and to obtain the neces¬ 
sary corrections for the compass in foggy weather, when 
no observations of altitude, celestial or terrestrial, are 
possible. These methods are admirable, and even on 
an iron vessel the most improved modern compass can 
be trusted by the mariner almost as completely as the 
chronometer itself. Just as in the case of the chrono¬ 
meter, however, it would be foolish to neglect the oppor¬ 
tunities of verification of the instrument which are 
constantly recurring on shipboard. Continually tested, 
and its performances brought frequently under review, it 
serves all the purposes of the seaman, and in foggy as 
well as in clear weather a captain can trust his compen¬ 
sated compass to navigate bis ship. 

The brief historical exposition of the development of 
the compass, which occupies forty pages, is singularly 
interesting. Founded as it is on the Admiralty Manual, 
it is reasonable to expect to find, as wc do, that the 
immense work of English men of science should be justly 
appreciated, but it is not perhaps so much a matter of 
course that that appreciation should be as generous as it 
is just. The French scientific man cannot always realise 
that science may sometimes emanate from other centres 
than Paris. M. Collet is not less scrupulously ju9t to 
people of other nations than a German savant would be, 
he is more generous, and his book is more readable. 


OUR BOOK SHELF 

Stanford's London Atlas 0/ Universal Geography. Quarto 
Edition. (London : Stanford, 1882.) 

This new atlas appears to us to be superior in many 
respects to the ordinary run of such works. There are 
forty-four maps, and the selection has been made with 
great judiciousness, and with a special view to adapt the 
atlas to an English public. Britain and her dependencies 
occupy a prominent position ; Canada has three maps ; 
besides Australia there is a beautiful map of Tasmania, 
another of New Zealand, and one of the Fiji Islands, a 
specially original feature. Ceylon, moreover, has a map 
all to itself. The two maps devoted to Turkestan are of 
obvious utility, and have evidently been done with great 
care. There is a specially good separate map of Switrerlo nd. 
Of Britain, besides the general maps of each of the three 
kingdoms, we have a fine orographical map showing by 
difference of tint both the varying height of the land 
and the varying depths of the sea around our shores; and 
another map showing the distribution of the rainfall. 
Themi* a separate- map of Japan, a very useful one of 
the Indian Archipelago, and a map of Africa in which 
several of the hitherto vaguely indicated Central States 
have hrfd an approximate definition given to their areas. 
These are a few of the more prominent features of tae 
atlas. The execution is on the whole thoroughly satis¬ 
factory } several of the maps, indeed, were originally by 
Armwsmith. Appended is a copious index of places, 
with their latitude and longitude. 
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Farming for Pleasure and Profit. Eighth Section— 

Market Garden Husbandry for Farmers and General 

Cultivators. By William II. Ablett. (London : 

Chapman and Hall, Limited, 1881.} 

That there is a certain amount of pleasure informing culture 
as there is in every other occupation in life no one will deny, 
but whether the pleasure goes hand in hand with profit is 
another question. In these days of agricultural depres¬ 
sion anything that can conduce to cither pleasure or profit 
in farming would, we doubt not, be hailed by thousands; 
for farmers, however, to take up with market gatdening 
in all its details as hid down by Mr. Ablett, would be to 
revolutionise the practice of farming as generally ac¬ 
cepted, and to constitute themselves into market gardeners 
pure and simple, this the author seems to have considered 
impracticable, except in the neighbourhood of London or 
large towns where in the markets the produce can be 
quickly disposed of. To adopt a legal phrase we may 
say wc do not -think the author has made out a case for 
the more general adaptation of farm lands for market 
garden produce, because while fully believing that many 
of the more important vegetables might be cultivated on 
a much more extended scale, wc do not see that the 
crops would be more profitable to the grower than those 
with which he is more accustomed, and which, instead of 
Tequiring an immediate sale, can be stored and disposed 
-of at any time. But while many vegetables, more par¬ 
ticularly root crops, as potatoes, carrots, parsnips, 
turnips, &c., may with profit be grown by farmers, we 
vei y much doubt whether mushrooms would be generally 
taken up or prove advantageous, and still less so the 
morell and truffle, all of which are included in Chap. X , the 
two latter of which the author says are not objects of cul¬ 
tivation in this country, a remark that is quite true, and 
therefore it does not form the slightest excuse for admit¬ 
ting even a notice of them into the book. Still less cun 
any excuse be found for the occupation of three-quarters 
of a page by the Fly Agaric ( Agarieus musearius), a 
well-known poisonous species. 

The final chapter of the book concludes with some 
remarks on flower growing, a branch of cultivation that 
would, we should think, seldom or never be united with 
that of farming proper. The bmk is well printed, and is 
freer from typographical errors than is usually the case ; 
nevertheless there are errors in spelling that ought not to 
have occurred, such, for instance, as Solamtm luberosatn 
for S. tuberosum , Lepidum for Lepidium , and Cochlearia 
•trmorica for Cochlearia armoracia. Notwithstanding 
that many other works exist which give full cultural 
details for growing market garden produce, wc have no 
doubt that this latest production will be found of use to 
some growers. 

The lumd of the Morning j an Account of Jatan and its 

People. By William Gray Dixon, M.A, (Edinburgh : 

James Gemmell, 1882.) 

General works in Japan have increased so rapidly in 
recent years that the claims of every new writer on the 
subject may well be examined with attention. Those of Mr. 
Dixon aTe that he resided four years in T6k«» as Professor 
in the Engineering College there, that lu* travelled over 
nearly four thousand miles of the country, including many 
remote and mountainous districts, and that he was thrown 
into contact with representatives of all classes of Japanese 
society from Cabinet Ministers to peasants. To these 
may be added the further circumstance that really accu¬ 
rate and valuable books, such as those of Sir Edward 
Weed and Miss Bird, are somewhat expensive, while Mr. 
Dixon desired ter fumish a moderate-sired volume at a 
moderate price. Inthis we thinkhe has succeeded, “The 
Land of the Morning ” is a'handsome volume of nearly 
700 pages, with numerous iHtirtratfeM. Wfc*n-wr ex¬ 
amine the contents of thework, wefiRd that they are in 


every way worthy of their handsome exterior. After a 
brief and apparently accurate sketch of Japanese history, 
and especially of the troubles whfcli led to the revolution 
of 1868, Mr, Dixon describes new Japan, its institutions, 
and people. This he does with a sympathy which is all 
the more praiseworthy that it is the result of four years’ 
close observation, and not the newly-developed ardour of 
a casual visitor. We turn with especial interest to Mr. 
Dixon’s account of Japanese students. Many young 
men from Japan have shown themselves matches for 
brilliant European students, notwithstanding the initial 
obstacle which they have to overcome in acquiring the 
language ; these, however, are clearly exceptions, and we 
therefore look to Mr. Dixon’s experience for an account 
of the average Japanese student. He has devoted a whole 
chapter to the subject, and the picture is in some respects 
not a pleasant one. 

Devotion to study, which frequently leads to overwork 
and permanent ill-health; attention and respect for the 
teacher; good-humour; an extraordinary development of 
memory; some originality, a high sense of honour and 
much gratitude, are all found in the average student; but 
with these we find a self-conceit which is ridiculous, a 


mind dear rather than deep, and a “ narrow intellectual- 
ism ” which blinds him to the necessity for moral as well 
as intellectual development. If there is a rapid develop¬ 
ment there is also a rapid decay. The picture, we believe, 
is a true, albeit somewhat melancholy one. 

The popular idea that Japanese isolation, which was 
first rudely broken by the American Commodore Perry 
in >853, was the result of hostility and prejudice towards 
foreigners, will receive a shock from Mr. Dixon’s chapter 
on the subject. “ Thp real cause,” he says, “ of Japan’s 
exclusiveness was a fear that free intercourse with the out¬ 


side world might lead her into subjection to some foreign 
power." Mr. Dixon is indignant that “an American 
gentleman of considerable fame in biology and cognate 
subjects Prof. Morse, of Salem, wc believe—“instead of 
keeping within his own province,” preached “atheistic evo¬ 
lution ” in a temple at Asakusa in TOkift ; In other words, 
lectured on evolution and the Darwinian theory, and 
founded among his students a biological society which 
is still active and vigorous. The really good work 
which Prof. Morse did for education and science in japan 
cannot be dismissed by a ‘few abusive epithets, and we 
cannot belp thinking that Mr. Dixon would have aCtcl 
more discreetly, and more in accordance with the general 
tone of the work, had he omitted references such as these. 
This, however, is but a minor blot in a work of such 
general excellence. 


A Study of the History and Meaning of the Expression 
“ Original Gravity .” By J. A. Netileton, of the Inland 
Revenue Laboratory, Somerset House. (London : A. 
Lampray, 1881). 

THU> little treatise, the substance of which appeared in 
the Brewers' Guardian, has been compiled plainly for the 
information of brewers and distillers, and for the use of 
the officers in the Inland Revenue Department,'in order 
to permit of the original gravity of a sample of wort of 
beer or of distillers’ wash to be determined after fermenta¬ 
tion with a view of fixing the amount of drawback, in con¬ 
formity with the Act 10 Viet. cap. 5,1847, and the Inland 
Revenue Act, )88o. There arc four different methods in 
more or less common use for determining “original 
gravity ” These are very fdHy described and the inci¬ 
dental errors carefully noted j preference isvery properly 
given to the distillation process ofDoWonand wfetwps, 
with the modifications in the tables rendered necessary 
by the investigations of Graham, Hofmann, and Red- 
•wood, made at the instance of the Board of Inland 
Revenue. We carr •rec omm end the»workas a’thoroughly 
mtstwofthyfuide tffthabrvtntr and’dnttttar dma-'untter 
[ of^eat^m^alMnpertamu'toliteir Mis. 
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LETTERS TO THE EDITOR , 

[Ths Editor dots not held himulf responsible for opinions expressed 
by kit correspondents. Ntither con h» undertake to return, 
or to correspond with the writers of % rejected most*scripts. 
Ho notice is token of anonymous communications. 

[The Editor urgently requests correspondents to keep their letters 
ess short as possible. The pressure on his space is so great 
that it is impossible otherwise to ensure the appearance even 
of communications containing interesting and neve2 facts.] 

Hypothetical High Tides 


Whatever conclusion may ultimately prevail with regard to 
the existence of very high tides in the earlier epochs of which 
geology has cognisance, 1 think that geologists will hardly accept 
the argument'by Prof. Newberry, in your last issue (p. 357) as a 
settlement of the question. He appears to confound together 
three agents whose effects widely differ, viz. : (t) tidal waves of 
undulation, (2) tidal waves of translation, and (3) wind waves. 
In waves of undulation the ] articles of water move only in a 
vertical line, and can obviously neither denude nor transport. 
Waves of translation, acting as currents, are transporting agents, 
but are very subordinate 10 wind wave*, in their denuding power. 
In the present state of things waves of translation, i.r, the tides 
of our inland teas and estuaries, can hardly be said to denude at 
all ; they simply shift mud and -and from place to place. liven 
if their speed were enormously inrreased, their effect as 
denuding agents must still be very inferior to that of wind 


The picture which Frof. Newberry has drawn of an enormous 
current rubbing round and round the globe, sweeping away con¬ 
tinents, and destroying whole faunas, is not justified by fact. In 
the open ocean there would be no current at all due to tidal 
action, but aim) ly, a vertical rise and fall. The Tr.lobitca and 
Bruchiopoda which swarmed in the Silurian seas would be 
conscious of no change in their surioundings rave an alternate 
deepening and shallowing of the water over their heads. Where 
the tidal wave became inclosed between two lands its height 
would Increase ; but it would acquire no transporting power till 
it was piled up in narrow eiduaries. Marine denudations would 
be mainly effected, as at the prescut day, by wind waves. 

I will prerent l’rof. Newberry with a more energetic denud¬ 
ing agent than his tidal wave, viz. wind waves originating in the 
more powerful air currents of a globe rotating at (perhaps) thrice 
its present speed. But what could such waves do which our 
present waves cannot do? They would simply work more 
rapidly. They would produce deposits of conglomerate, sand, 
and mud, which would in no respect differ from modern strata. 
There would be nothing in the nature of the sediments from 
which we could either affirm or deny the existence of a more 
potent engine of denudation, 

Frof. Newberry attempts to show that the hypothetical tidal 
wave of Devonian times would j re vent the formation of coral- 
reefs. But this argument proceeds on the assumption that the 
habits of the Devonian corals were identical with those of recent 
reef-building polypes. Since, however, the Palccozoic corals 
belong to extinct families, any inference as to their habits must 
be purely conjectural. Besides, the tidal wave must have 
greatly diminished by the Silurian or Devonian epoch, and may 
not have exceeded the 150 or 200 feet which Mr. C. Darwin 
fixes for the limit below which the polypes cannot live. 

Prof. Newberry mr.bes a strong point of the evidences of 

S ' :ude which we find In ancient littoral zones. The hypothetic 
wave, he thinks, must have swept over the mollusks, corals, 
and sea-weeds which tenant the shore, so that they would be 
subject to the “greatest mechanical violence,” and their zone 
would be rendered “ unlnhabitab'e," To this I reply (1) that 
shores bordering on the open sea would only be exposed to a 
wave of undulation, and (2) that even a rushing wave of trans¬ 
lation would do less harm than our modem wind waves, whieh 
hammer against the shores whtremolluslts asd sea-weede manage 


tarpend n tolerably peaceful life. 

Iwere an other details on which I should like to join issue 
with. P tof. Newberry, but 1 fear to trespass uponyour valuable 
space. C. Callaway 

Wellington, Salop, February 17 


Surely Mr. Newberry has too quickly come to the oonc lw bn 
with which bis paper of February 16 (“Hypothetical High 
TOrs »> terminate*. I think inmxecoatidere tha matter fctw&L 


still find that there is room for discussion. Has he fully taken 
into consideration the fact that at present, although in tone 
places there are tides of thirty feet or more in height, notably 
where the waves roll in from the open ocean to some of the more 
or less confined bays or e-tuaries, on the contrary, in confined 
seas on the Mediterranean, Euxinc, and Baltic, the tide is 
scarcely perceptible? This being the case, is it satisfactorily 
proved that the old Potsdam beach of which Mr. Newberry 
speaks was not deposited on the shore of such an inland sea, 
where, in despite of tlie fact that the oceanic tides might measure 
2co feet or more, yet here I think the littoral rone might be 
comparatively quiet; at any rate sufficiently so to supjxjri both 
animal and plant life? 1 merely make this suggestion in the 
hope that somebody more able to deal with the subject than I 
am will continue the discus-ion. A. Hale. 

Filston Ilall, Shorehain, Kent, February 20 


Rime Cloud observed in a Balloon 
Under this heading (Nature, vol. xxv. p. 337) M. (Ter 
Fonvielle made an interesting communication on a cloud bus, 
pended over Paris through which he and M. Brbtonet faired 
m a balloon on January 25 In'-!. Its thickness did not exceed 
300 metre". “The nebulous matter,”be says, “appeared per¬ 
fectly homogeneous, and I could see no trace of any crystalline 
matter, but an unexpected observation proved that it was farmed 
of minute solidified atoms of water in a real microscopic state of 
division.” 

While the balloon was floating over the cloud the sky was- 
clear, and the temperature of the air from -2° to -3” C., ami 
a rope hung from the balloon, the length of which was 60 
metres its end In ing immersed in l he cloud, “We perceived 
that this part was quite loaded with hoar-frost, which had preci¬ 
pitated regularly in a series of hairs a few millimetre-, long," 
During the slow ascent no deposit of icc was visible ; " in onr 
descent, which was rather quid cr, but not to a great degree, the 
sweeping may have accumulated the frost rime on the bottom of 
the car, which could not have been easy to olireivc, ar.d con¬ 
sequently I cannot state what occurred, but not a single crystal 
was deposited on our ropes during that period.” 

The mean temperature of the ckud is raid to have been 5 s 
C., but at the point at which the deposition of rime tcok place 
the temperature murt have been o° or lower. The upper layer 
of the cloud might have been colder than the layers below. 

It is improbable that the upper part of the cloud consisted of 
solid water, as no trace of any crystalline matter was visible. 
The smallest crystals of snow arc visible in the air in tbc thin 
mists formed over channels of water, for the mow cmlala 

f listen and reflect light from their exceedingly rmall surfaces. 

I. de Fonvielle must have observed this phenomenon, ns “ the 
sun was shining in its full glory,” It Is more probable that the 
cloud w as formed by small drops of liquid water cooled below 
7ero. We know from Dufour’s observation! that water-drops, if’ 
they are not in contact with rolul matter, and floating in a irixture- 
of rock-oil and chloroform of equal density, may be cooled 
down to - 10° C„ and even to - 20° C. if they are small enough, 
but become crystalline in contact with a solid body, especially a 
fragment of ice. The hoar-frost which we nave frequently noticed 
this winter in Heidelberg, during hazy weather, and when the- 
temperature was below o", may have been due to the solidi¬ 
fication of such drops of mbt. It covered the plants first whir 
filigree-like ice, and then with a thick crust of the seme. In 
consequence of this sometimes ro much ice is deposited on the 
stems of the trees that great damage Is earned by it in the 
forests; this was the case in the neighlx uring “ Rlieinpfalz " in 
the winter 18)8-59, and in other parts of Germany, especially in 
Bohemia. 

lti«, however, well known that a thiek mist may consist of 
crystals Of ice. Equally well known is Seoresby’s description of 
the “frost-damp” or “frost-rime ” of the Arctic region*, as it 
form a layer in the cold air over the wanner ?ea-water, the mat-te 
of the ships projecting over it. Mohn describes the “ Frostaog, 1 * 
whieh » formed in wioter over the Norwegian fjords, which 
ceTer freeze, when cold air, sometimes at a temperature of 20^ J 
C,, and even lower, blows from the land over the water, which 
has a temperature above o* C. 

To these Interesting occurrences of mist, generally termed Ice- 
fog, one particularly singular instance has been added by 
HMebnad-HUdebrandsBon’s meteorological observations made 
dating the voyage of the Vega {Zeitsckr, der Oesttrr. GettUsch ./. 
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Mtleorolo&ie. 1881, xvi. 360; NaUrforscher, 1882, No. O 
During Baron Nordenskjbld’s wintering nerr Pitlekaj, on the 
Cape Sene Kamen (near Behring Strait) in 1878-79, an ice-fog 
was formed by the north wind predominating there during the 
cold season, by which the aqueous vapour from Polynjen was 
blown over the cold mainland. This ice-fog rendered the air 
opaque to such an extent that it was found necessary, in order to 
find the way, to span a rope from the ship to the observatory 
which was erected not far off on the shore. 

Heidelberg, February 11 Hermann Kopp 

Earthquake in the Andaman Islands 

I see among the Notes in your last issue (p. 325) that there 
has been widespread seismic disturbance in Asia, including 
Ceylon, but unfortunately in no instance is the date given, 
which would have added very greatly to the value of the record. 
It may be interesting to give an extract from a letter I have just 
received from my brother, Mr. Harold God.ri11-Au.te11, from 
Port Blair, Andaman Islands which veiy probably was con¬ 
nected with the disturbance in Ceylon, and if so, it covered a 
very considerable area of the earth's surface, the distance being 
about 750 miles between the two places" Port Blair, January 
2.—'We had a very bad earthquake here on December 31, 1881, 
at 7*52 a.in. I thought the pi ice was going to pieces. There 
has been a good deal of damage done to work and pucca (brick) 
buildings, and we had five high and low tides in three hours 
after the shock, and the sea did not quiet dowm ail day. Since 
then we have had two or three slight shocks.” 

DeepJale, Reiga'c, February 9 H. H. GomvtN-Ausr&N 


The “Overflow Bugs” in California 

TltE following experience from one of my correspondents, 
Mrs. A. E. Bush, of San Jose, California, is, I think, well 
worth publishing, an showing how Ground-beeth s may be so 
numerous a* to become a nuisance to min, the Carabida: gene¬ 
rally being indirectly beneficial to him by devouring plant-feeding 
species. The insect popularly denominated “ Over/ 1 '>w Bag” 
in California is the Platynus maculicollis, Dej 

Washington, D.C. C. V. Riley 

“We lived in Fresno Co. two years, in the norili eastern 
part, and in the foot-hill* of the Sierra Nevada. It is hot and 
ary there; no trees and many rocks where we were ; thermome¬ 
ter ranging from 96® to 108° for about three month*. In Jane 
and Jnly, when hottest and driest, the “overflow bugs ” filled 
the air between sunset and d.irk. You could not with safety 
open your mouth. They would light all over your clothes; they 
filled the house; they swarmed on the table, in the milk, sugar, 
flour, bread, and everywhere there was a crevice to get through. 
Take a garment from the wall, and you could shake out a cupfull. 
It war 1 a veritable plague. In a shod where the boards had 
shrunk and the cracks been battened, the spaces between the 
shrunken boards were packed full. They were flying for about 
two weeks, and then they disappeared mo tly or they did not fly 
much, but were hidden under papers, clothing, and every avail¬ 
able place. In November, before the rains, they spread around, 
but not to fly ; make a light in the nliht, and you would see the 
floor covered; lift up a rug, and the floor under would be black, 
and they would go scattering away for some other hiding-place. 
1 had occasion to take up a floor board after they had apparently 
disappeared, except stragglers. The hou*e was upon under¬ 
pinning two feet or more from the ground. When the board 
was raised, there were the ' overflow bugs ’ piled up against a 
piece of underpinning, making such a pile as a half bu-hel of 
grain would make. They were all through the foot-hills the 
same, and much the same in Los Angelos, about Norfolk, but 
they did not fly much in the latter place. In Ix>s Angelos they 
seemed to be worse before the 'Santa Annas’ a hot wind from 
the desert filling the air with sand; and though the chickens 
were ever so hungry for insects, they would not eat the * over¬ 
flow bugs.' In die night you put up your band to brush one 
from your face, and then you get up for soap and water to cleanse 
your hand. In the morning, if you put on garments without 
shaking, you get them quickly off end shake them, * 

Solar Halo 

We were favoured here on the ifith inat. with a view of a 
rather unusual phenomenon. Shortly after 8 a,m„ the sky being 


for the inott part clear with detached masses of fleecy clouds 
towards the south, two mock suns appeared, one to the west 
very brilliant, the other rather fainter, and of a crimson shade at 
times The halo was visible for a tittle distance near the 
western one, which, with the bar of light from the sun extending 
along the bank of cloud beyond, formed a perfect cross. They 
gradually waned, the eastern one, however, becoming once or 
twice more brilliant, till a little after 10, when the sky grew 
overcast and they disappeared. W. F. Evans 

Felsted, Essex* 


Auroral Display 

An auroral display was observed here last evening between 
7h, and 8h. The sky was partially overcast during a portion of 
the time, but it cleared alxmt 7b. lorn., when the northern 
quarter was lighted up by a bright glow of an aqua-marine line. 
Only three faint streamers were remarked. Tney were of a 
creamy-white colour, and extended from the horizon in the 
direction of the magnetic north nearly to the zenith. Examining 
the auroral light with a direct-vision spectroscoj e by Hilger, I 
saw one remarkably distinct line, which was estimated to occupy 
the position of the characteristic line observed by Angstrom and 
others, between D and E. No other lines were visible. 

Bedford, February 2t Tuos. GWYN F.T.GER 

A Plea for Jumbo 

W ILL you open your columns to a short but earnest plea for 
poor Jumbo, of the Zoological Gardens ? No one can read the 
description of the attempts made to remove him without feeling 
that it would be a disgrace to English lovers of animals to let 
him be transported. To outsiders it is a mystery that Mr. 
Barnum should have succeeded in purchasing him, and if some 
means are not discovered of saiisfying Mr. B&rnum's claims 
w ithout doing violence to the public sentiment of humanity, it 
will be a cause of indignation to many of us. You should hear 
my wife talk altout the matter, but of course she i* only a 
woman, she is certainly not a “ Fellow.” In this case, however, 
it is possible that her womanly instinct is worth more respect 
than the motives which have led to the sale and purchase of our 
favourite quadrupedal fellow-citizen. A. R. 


1 HE CHEMISTRY OF THE ATLANTIC 1 

I. 

T N this work are collected and discussed the results of 
A the chemical investigations on the nature of the water 
of the North Atlantic, made during the Norwegian expe¬ 
ditions of the summers 1876,1877, and 1878. The con¬ 
tents of the volume are divided into three chapters—I. 
On the Air in Sea Water; II. On the Carbonic Acid in 
SeaWater; and III. On the Amount of Salt in the 
Water of the Norwegian Sea. It is therefore wholly con¬ 
cerned with the chemistry of the water; chemical re¬ 
searches in other directions are promised for a future 
volume. Although the subject is thus restricted, there is 
abundant matter of the greatest interest both from a 
chemical and from a geographical point of view. 

Apart from isolated experiments, the first occasion on 
which the gaseous contents of sea-water were the object 
of systematic and successful study was during the German 
expeditions to the Baltic and the North Sea in 1871 and 
1872 in the Pomerania. In the Lightning 1 and the Porcu- 
pine attempts had been made to examine the water in 
this direction, but the results were not satisfactory. In 
order to determine the gaseous contents of a sample of 
water it is necessary first to eliminate and separate the 
gas from the water, and then to analyse it; and these 
form two distinct operations—one. the former, of whldh 
can be carried out perfectly on board ihip; the other 
requires the steadiness of a shore laboratory. On board 
the Lightning and the Porcupine the mistake was made 
of attempting the analysis ns well as the extraction of the 
air onboard. 
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Dr.Jacobsen, the chemist of the Pomerania Expedition, 
has the merit of being the first to have rendered practic¬ 
able the canying out of such operations as the extraction 
of the gases and the determination of the carbonic acid 
in sea-water at sea. In subsequent expeditions his 
apparatus has been used with but slight modifications. 
His apparatus for extracting the oxygon and nitrogen was 
used on board the Challenger and by Dr. Tornoe without 
alteration; the method of determining the carbonic acid 
was modified both on board the Challenger and on the 
Norwegian expedition. 

In the first chapter, “C n the Air in Sea Water,” Dr. 
Tornoe describes the apparatus used for obtaining samples 
of the water at different depths. In principle it resembles 
most other instruments devised for the same purpoj-e, 
consisting of a tube which is open at both ends while 
descending, thus allowing the water to pass freely through 
it. On reversing the motion, the two ends are closed by 
conical valves worked by screw fans. In construction, 
however, it differs widely from other instruments of the 
same kind. Instead of being straight the tube, which forms 
the body of the instrument, is spiral, and holds about 
five litres. The diameter of the tube is 5*5 centimetres, 
and the external diameter of the spiral is 33 5 cm., the 
total length of the instrument over all being 144 cm., or 
nearly 5 teet. These measurements are taken from the 
plate accompanying the book, and it is apparent from 
them that the instrument is one of very considerable site; 
it is a pity that its weight is not given. Both ends of the 
spiral tube have conical valve seats, the smallest diameter 
of which is equal to that of the tube. The valves fitting 
these apertures arc kept open duting descent by the 
action of screw-fans, which turn in one direction during 
descent; when the direction of the motion is reversed 
and the ascent commenced, the first few turns of the 
screw-fans are used for bringing the valves close to their 
seats, when, being released from the screws, they are 
pressed home by a pair of spiral springs. In order to 
do the necessary work on the sciews, the instrument has 
to travel through about seven fathoms of water. The 
water, therefore, which it brings up will be a fair average 
sample of the particular seven fathoms through which it 
was drawn. The instrument appears to have given great 
satisfaction, and it has many good points in its construc¬ 
tion. The spiral form of the tube is an ingenious con¬ 
trivance for increasing its capacity without unduly length¬ 
ening the whole apparatus, but the spiral form also pro¬ 
duces an increased resistance to the passage of the water, 
so that what passes through will lag behind what passes 
outside the instrument. Hence the sample actually inside 
the tube at any moment is a sample of the water a certain 
number of fathoms above it, and not of the water in the 
centre of which it is plunged. For ocean work this is 
not a serious drawback, and it is in a great measure cor¬ 
rected by the necessity for hauling it backwards through 
seven fathoms of water before it is closed. The arrange¬ 
ment for working the valves is very ingenious, and permits 
the use of several instruments on one line, for the instru¬ 
ment requires to traverse seven fathoms of water in order 
to close, and this is much more than would be traversed 
by it with the line held fast and exposed only to the roll¬ 
ing motion of the ship. This advantage, however, is 
rendered nugatory by the great size of the instrument, as 
one of them would be a sufficient load for any line. It is 
evident that for taking samples at small intervals of depth 
as every five fathoms, the instrument would have to be 
modified, or one of the other existing forms used ; but 
for the collection of the samples which actually were 
taken, the instrument was quite satisfactory. Its inventor 
was Capt. C. WiUe of the Norwegian navy. 

The apparatus used for boiling out the gases is exactly 
that recommended and figured by Jacobsen in Liebig'• 
AhhoIoh, voL 167, p. 1. It consists of three parts—*, 
the flask for the reception of the sea water to be boiled, 


its capacity is about 900 cub. cenlims.; b, the bulb tube, 
fitted into the mouth of the flask by an india-rubber cork, 
which, with the tube, forms a most ingenious kind of 
slide-valve, enabling connection between the flask and 
the remainder of the apparatus to be made or broken at 
will. This bulb-tube serves a double purpose : at first it 
contains a supply of distilled water, which, being con¬ 
verted into steam, drives all the air out of the upper part 
of the apparatus, and so enables a vacuum to be formed; 
in the latter part of the operation it serves for the recep¬ 
tion of the sea water which expands into it out of the 
flask during the process of boiling. The third part of the 
apparatus, e, is the gas-tube in which the sample of'gas is 
sealed up and preserved when it has been extracted from 
the water. This tube, which ought to have a capacity 
of about fio or 70 tub. centims., resembles a pipette 
whoso end-tubes are reduced to a length of 5 or 6 centi¬ 
metres, and arc contracted to a very small diameter near 
the body. It is attached to the bulb-tube by a piece of 
good india-rubber tubing, care being taken that the ends 
of the two tubes abut. By the boiling of the distilled 
water in the bulb-tube at the commencement of the 
operation all the air is expelled, and the apparatus her¬ 
metically closed by sealing up the gas-tube at the con¬ 
traction at its upper end. During this operation commu¬ 
nication is interrupted, by means of the slide-valve, 
between the flask and the bulb tube. After the upper 
end of the gas-tube has been closed, communication is 
re-established, and the water in the flask now finds it-elf 
exposed to the action of a tolerably good vacuum, and in 
consequence the air dissolved in it immediately begins to 
be disengaged; this is assisted by heating in a watei- 
bath. When it is judged that Lhc air has all been ex¬ 
pelled from the water, the flask is again isolated by means 
of the slide-valve, and the gas-tube sealed up at the 
lower contraction and preserved for analysis. As there 
is always some of the gas remaining in the bulb-tube, the 
space so occupied is measured and noted, so as to be 
taken into account in determining the total volume of gas 
per volume of water. The beautiful part of this appa¬ 
ratus is the slide-valve arrangement, which was invented 
by l)r. Behrens of Kiel. Otherwise the apparatus does 
not differ from that described by Bunsen, and used by 
him in Iceland. Had it, however, been necessary to use 
Bunsen’s apparatus unmodified, it may safely be assumed 
that we should now have very few analyses of the air dis¬ 
solved in sea water. It is Dr. Behrens’ invention which 
renders the operation sufficiently easy to enable it to be 
carried out successfully as a matter of routine at sea. 

There is another item in the construction of the instru¬ 
ment which, though apparently insignificant, is really of 
the utmost importance in insuring a successful result- it 
is the way in which the contraction in the two end tubes 
of the gas tube is made. The tubes supplied to the Nor¬ 
wegian Expedition seem to have been much the same 
as those supplied to the Challenger. Both came from 
Thuringia in Germany, and in the Challenger ones the 
contraction was formed by thickening up the tubes before 
the blowpipe, so that the external diameter was not dimi¬ 
nished, while the internal diameter was reduced often 
beyond what was necessary. Now in attempting to dose 
the tube with the blowpipe at one of these thickened con¬ 
tractions, the thin and comparatively wide tube on either 
side of the thick contraction is very apt to be heated up to 
softening point befofe the much more massive contraction 
has got even hot. Tn the inside of the tube, however, 
there is, «ven after the boiling, a much lower pressure 
than in the outside atmosphere ; consequently, immedi¬ 
ately the tube next the contraction gets soft, it falls in, and 
though the tube may be drawn out, and so appear for the 
moment to be satisfactorily closed, thb point so formed 
never fails to crack on cooling. This is the reason of the 
deplorable loss of as much as 75 per cent, of the gas 
samples boiled out by Dr, Tornoe on bis last voyage. A 
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similar experience was made with the first few samples 
boiled out on board the Challenger) but it was detected in 
time to prevent any serious loss Indeed from dust and 
particles of sawdust having got into the tubes, it was 
necessary in every case, before using a gas tube, to 
remove its end tubes, clean the body thoroughly, re-attach 
the end tubes, and draw out the thickened contraction. 
When so drawn out, there is not the same mass of glass 
to be heated, and the contracted part can be heated for 
itself without any danger of softening the wide part. There 
was no instance of a tube cracking after being sealed up 
with these precautions. In recent practice the writer has 
considerably modified and improved the apparatus for ex¬ 
tracting gases from water on shipboard, but a description 
■of the apparatus would here be out of place. 

The figures representing the results of the analyses are 
necessarily affected by errors incident to the collection 
and the transvasing of the water and to the separation 
and analysis of the gas. The combined effect of these 
errors can be appreciated by the study of the following 
table, in which are collected the results of analyses made 
in duplicate. It is not stated whether on each occasion 
two separate and distinct samples were collected and 
treated separately, or, from the same sample of water, 
two portions were separately boiled, and thus two portions 
of gas obtained for analysis. Of the nine waters so 
treated four came from the surface, three from the bottom, 
and one from an intermediate depth of 300 fathoms. 


Table of Duplicate Aiut/scs 


Station 

Nn. 

Depth (fiithomt). 

() + N 

cr per 
litre. 

Difference 

Oxygen 
per cent. 

Difference. 

125 

700 

(Bottom) 

20*5 

20*0 

°"5 

33 '° 

33 6 

0*6 

162 

795 

(Bottom) 

20*6 

19-4 

1*2 

32*6 

337 

II 

2*3 

1760 

(Bottom) 

19-6 

_ 

34 -o 

33-8 

0*2 

332 

1149 

(Bottom) 

21-9 
22*0 


32*2 

3*8 

04 

345 

3 «> 

(Intermediate) 

20‘9 
215 

o-6 

3*‘4 

33 9 

0*5 

183 

Surface 

20*0 


36*1 

36*1 

O'O 

283 

Surface 

198 
*95 | 

°‘3 

35'4 
35*3 

0*1 

” 

Surface 

20*7 j 

— 

35*8 

35‘4 

04 

323 

Surface 

* 9*3 j 


m 

07 


From this table we see that the mean difference in oxygen 
per cent, as found in the different analyses of the gas 
from the same water was 0*5. The differences in the 
total volume of nitrogen and oxygen per litre varied from 
0*1 CC. to I '% cc. 

Dr. Tornoe has collected at pp. 15 and 16 the results 
of his analyses of ninety-four samples of air extracted 
from water of various depths. Of these thirty-three are 
from surface water, eighteen from intermediate, and forty- 
three from bottom water. The last mentioned ate from a 
great variety of depths, ranging from 25 to 1760 fathoms. 
His results give us a very complete account of the state 
of aeration of the water of the "Norwegian Sea,” or of 
that part of the ocean extending from the Fartte Islands 
northwards to Spitzbergen, having for the greatest part 
of its length the shores of Norway for its eastern boundary. 
The investigations were carried on between the middle 
of June and the middle of August, or during the height 


of summer, consequently the temperature of the surface 
water was never either very high or very low. In the 
table of results the temperature of the water is given. Of 
the surface waters examined the mean temperature was 
66 C., the highest being 11-8 0 , and the lowest 0*5° G 
If the total volume of the oxygen and nitrogen be taken 
to be ioo, then the oxygen was found to vary between 
337 and 367, mean 35 4. The absolute amounts of the 
gases varied with the temperature. 

The results obtained by Jacobsen in the Pomerania 
showed a very remarkable agreement in the percentages 
of oxygen found in the surface water. The mean results 
of twenty-one observations were as followsTempera¬ 
ture i6‘66'’ C., nitrogen 11*07 cc., oxygen 5 "69 cc., together 
1676 cc. per litre, and oxygen percentage 33*93. . The 
lowest oxygen percentage was 33’64, and the highest 
34 14. From this it was concluded that the percentage 
of oxygen in sea water is practically invariable, as it is in 
the atmosphere. For the limited area explored by the 
Pomerania this is undoubtedly proved, but the area was 
comparatively small and the variations in conditions, 
especially temperature, insignificant. In the Challenger, 
waters subject to the most varied conditions of climate were 
treated for the extraction of the gases, and before leaving 
the work of the expedition, now more than four years ago, 
the writer had analysed a considerable number of the 
samples of gas so procured. The results of these analyses 
showed at once that Jacobsen's conclusion as to the ocean 
as a whole was not justified, while it held good with regard 
to limited areas. If we confine our attention to surface 
water, the highest percentage was 35*01 in the Antarctic Sea, 
and the lowest 32 ’35 in the Pacific, between Fiji and Torres 
Straits. This was however a very remarkable water, and 
should be excepted. The next lowest percentage was 32*82, 
so that in round figures the oxygen percentage varied 
between 33 and 35. As the cruise of the Challenger was 
chiefiy in tropical regions, the surface water had usually a 
high temperature; but water of all temperatures was 
experimented on, and if the results arc arranged in 
ascending order of temperature, the oxygen percentage 
is seen to decrease very regularly. 

In waters of temperatures above 20° C. the percentages 
ranged between 32 82 and 33‘33, th e mean of nine such 
observations being 33*09. The mean of five observations 
between 12° and 20° is 34*22, the extremes being 33*52 
and 34 66. We gather from the results of the three ex¬ 
peditions that the percentage of oxygen is less in warm 
water than in cold. 

In order to judge of the degree of saturation of die 
waters Dr. Tornoe reports some interesting experiments 
on the absorptive power of sea water for the atmospheric 
gases at different temperatures. He experimented on 
four temperatures, namely, o° G, 5 0 , io°, and 15° C., and 
from the results so obtained he gives the following formulae 
for the solubility of nitrogen and oxygen in sea water 
exposed to a current of air 

, N - 14 *4 - 0*23 1 

alld O- 779 — 0*2 1 -f 0*005 t *. 

The formula for nitrogen agrees with the facts of his 
observations at the four temperatures: that for oxygen 
begins to fail at the highest temperature, 15° G, and is 
clearly inapplicable at temperatures above 15° C., for it 
gives a minimum of solubility at 20°, and at 40° C. this 
solubility is the same as at b° C, and is increasing. 

The analyses of the gas from surface water do not 
agree very well with the figures given by his nitrogen 
formula. Jacobsen's results are also higher than would 
be given by the formula, and the Challenger results con¬ 
siderably higher. The last are better represented by the 
formula— 

N ** 15*8 - 0*23/. 

Dr. Tornoe notices that the oxygen found by him in 
surface water is considerably in excess of what woald be 
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given by his formula, but as the formula is clearly inac¬ 
curate for temperatures above 10 9 C. it is premature to 
conclude, as be does, that the surface water is super¬ 
saturated with oxygen. J- Y. Buchanan 

( To be continued.') 

THE BOSTON SOCIETY OF NATURAL 
HISTORY, 1830-1880 

T HE Boston Society of Natural History was founded 
in 1830 by a few earnest men, and in 1880 it resolved 
to commemorate its fiftieth anniversary by the publication 
of an historical sketch of its origin and life, and of a 
special series of scientific memoirs. This resolution has 
been carried into effect by the issue of a splendid quarto 
volume of over 600 pages and 40 plates, the paper and 
typography of which is worthy of the Boston Press. 

Very interesting is the account given of the early 
struggles and early successes of this now so well-known 
institution. Preceded by the Linnean Society of Boston 
.(founded in 1814), which at first made rapid progress and 
then gradually fell away, it was duly constituted in 
May, 1830, with Thomas Nuttall as president. At this 
time, Mr. S. H. Scudder states, there was not in New 
England an institution devoted to the study of natural 
history; there was not a college, except Yale, where even 
the modern views of geology were taught. The few 
labourers in the field of natural science worked alone, 
without aid or encouragement, and were regarded as 
triflers by a busy public. To go through the records of 
its early days, however briefly, would take up too much 
of the space at our disposal. 

Once started into existence, the Society found itself 
with the responsibility of a rapidly increasing museum ; 
and the demands upon its pecuniary resources, even 
though an enormous amount of gratuitous service was 
rendered by the members, soon began to be very trouble¬ 
some. Generous and wealthy members replenished the 
empty treasury, and after its first ten years* existence 
<1830 40) it found itself, after a hard pinch, just free from 
debt. In 1841 the publication of the Journal of the 
proceedings commenced. Louis Agassiz joined the So¬ 
ciety in 1847. Dr. Amos Burney, its president, died the 
same year at Rome. In 1848 the members assembled in 
a new house in Mason Street, and the close of a second 
decade (1840-1850) found them just holding their own. 

Alr eady in 1855 it became evident that the new abode 
was becoming all too small for the collections; and now 
it was well for the Society that they found so good 
a friend in John C. Warren, for he largely assisted in 
procuring the means for purchasing the present accom¬ 
modation, though another ten years (1850-60) passed 
away, and it was not until 1861 that Dr. William 
J. Walker presented the Society with the estate in 
Bulfinch Street, where the Society’s fine museum and 
library now stands. The magnificent donation of 10,000 
dollars from Mr. Jonathan Philips, the products of the 
sale of the house in Mason Street, with many generous 
subscriptions, enabled the Society to think of building on 
the site presented to them by Dr. Walker, but on considera¬ 
tion they found that they had not more than half the 
money amount required. In this emettqncy Dr. Walker 
came again to their aid, presenting them with a gift of 
29,000 dollars, on condition that a further sum of like 
amount were raised. The year 1864 found the Society in its 
present handsome edifice (the building of which bad cost 
80,000 dollars) and trying to solve the problem of how to 
keep up so spacious a mansion on its comparatively small 
resources. With wondrous liberality Dr, Walker once 
more offered a donation of 20,000 dollars, on the condi¬ 
tion that a like amount were subscribed by others, the 
whole to form a working capital to be funded. This 
.became an accomplished fact in May, 1864. but this was 
not all, for on Dr. Walker’s death in April, 1865, it was 


found that he had left by will a large fortune to the 
Society, and following this good example ere this fourth 
(1860-70) decade passed away, other liberal members had 
subscribed some 50,000 dollars to the capital of the 
Society, thus establishing the Institution on such a firm 
foundation as to secure its perpetuity as long as wisdom 
shall prevail in its Councils. Its property, besides the 
buildings with their inestimable contents, consisted or 
vested funds, amounting to 186,898*20 dollars, and a fair 
annual income from members. 

The fifth decade, the celebrating of the close of which 
took place in April, 1880, was chiefly noted for the 
progress that was made in a scientific arrangement of 
the collections of the Society, under the custodianship of 
Mr. Hyatt; by the deaths (1874) of Louis Agassiz, about 
whose early career some very interesting facts are given, 
and (1874) of Jeffries Wyman, of whom there is a short 
biography, of Charles Pickering 1878), of C. F. Hartt 
(1868), and of T. M. Brewer (1880). , 

There is a very valuable account of the Teachers 
School of Science, which seems in Boston to have 
attained a great success, and a summary of the general 
contents of the Museum. Very excellent portraits of 
Beniamin D. Greene, George B. Emerson, Amos Binney, 
J. C. Warren, Jeffries Wyman, and Thomas T. Bouvd, 
being the fir-.t six presidents of the Society, accompany 
this part of the volume and also a history of Dr. 
William J. Walker, and engravings of the portraits of A. 
A. Gould and Dr. Humphreys Storer. 

The second portion of this fine memorial volume is de¬ 
voted to the publication and illustration of a senes of 
memoirs, of which we must be content with the bare enume¬ 
ration of their titles. These are thirteen in number, and are 
profusclv illustrated : N. S. Shaler, Propositions concern¬ 
ing the Classification of Lavas considered with Reference 
to the circumstances of tlieir Extrusion; A. Hyatt, the 
Genesis and Evolution of the Species of Planorbis at 
Steinheim (ten plates and a map); S. H. Scudder, the De¬ 
vonian Insects of New Brunswick, with a Note onthe lieo- 
logical Relations of the Fossil Insects from the Devonian 
of New Brunswick, by Dr. J. W. Dawson (one plate) ; W. 
G. Farlow, on the Gymnosporangia (Cedar Apples) ottne 
United Stutes (two plates) ; Theodore Lyman, on a New 
Structural Feature, hitherto unknown among Lchmoder- 
mata, found in Deep Sea Ophiurans (two plates); W. K. 
Brooks, the Development of the Squid (Loltgo ptalit, 
Les.), three phtes; A. S. Packard, jun., the Anatomy, 
Histology, and Embryology, of Lwutlus pofyphemus 
(seven plates); Edward Burgess, Contributions to the 
Anatomy of Danais archippus , Fab. (two plates); Sami. 
F. Clarke, the Development of a Double-Headed Verte¬ 
brate (one plate); C. S, Minot, Studies on the Tongues 
of Birds and Reptiles (one plate); Edward S. Morse, on 
the Identity of the Ascending Process of the Astragalus in 
Birds with the Intermedium (one plate); Lucien Carr, on 
the Crania of New England Indians (two plates); William 
James, the Feeling of Effort. 


THE PHYSIOGNOMY OF CONSUMPTION 1 

T HE idea that a certain type of face indicates a ten¬ 
dency to certain diseases is not only widely diffused 
in the medical profession, but among the public at large, 
as is shown by the frequent occurrence of such phrases as 
** consumptive-looking,” and" apoplectic-looking. With 
a viewio ascertaining how far these generally-entertained 
ideas are true, and of substituting for mere personal wn m 
pres stats the test of exact and unprejudiced invest igation , 
the authors of this paper have made a number of obaem- 
tions by the method of composite portraiture, already 
described by -Mr. Gallon in N atuRK. The countenance 
which is supposed to indicate a tendency to phthisis or 



390 


NATURE 


consumption, is one of the best maiked and most com* 
monly recognised. The authors have begun with this 
disease, and at present have limited themselves to it, A 
large number or portraits of phthisical | atients were first 
taken, and were then grouped into composites, clinical 
facts being first taken as guides for grouping. Thus, 
cates of advanced disease were grouped first, but they 
gave no result beyond that of well-marked emaciation. 
Cases grouped according to the rapidity of their course 
also yielded no characteristic type, nor was anything very 
definite at first obtained from those in whom the hereditary 
taint was strong,but on further investigation this last group 
of hereditary cases was found to fall into two main divi¬ 
sions, not separated by any abrupt line of demarcation. 
In the first division the faces were broad, with coarse, 
blunted, and thickened features ; while in the second the 
faces were thin, narrow, ovoid, with thin, softened, and 
narrow features. These tw-o groups correspond to the 
two types well recognised by physicians as strumous and 
tubercular. Cn comparing the phthisical with non- 
phthisical cases, however, it was found that the percen¬ 
tage of narrow ovoids was almost exactly the same in the 
hthisicalandnon-phthisical patients. Although the authors 
o not say so, we may perhaps be justified in regarding 
these two types of face as possibly racial. Their results 
lend no countenance to the belief (hat any special type 
of face predominates among phthisical patients, nor to the 
generally entertained opinion that the narrow ovuid tuber¬ 
cular face is more common in phthisis than in other 
diseases. Whether it is more common than among the 
rest of the healthy population, they cannot at present say. 
Iii comparing composites, both of the broad faces and of 
the narrow ovoid faces in phthisical and non-phthisical 
patients, they found that in each case the phthisical 
patients presented a more delicate form of each type, 
with finer features, a lighter lower jaw, and an altogether 
narrower face. Although their conclusions seem to indi¬ 
cate that there is no foundation for the belief that persons 
possessing certain physical characteristics are esy ecially 
liable to tubercular disease, yet it may hereafter be proved 
that some explanation of the doctrine may be found in 
the course of the disease when it attacks such persons. 

Thus the delicately-organised individuals called “tuber¬ 
cular,” and characterised by their “narrow ovoid” faces, 
have been compared with horses and cattle who have 
been what is called “over-bred” ; such animals are de¬ 
scribed as having too much nerve and too little bone and 
muscle; they have no “staying power,” and readily 
“knock up.” So these delicately-formed individuals are 
less able to stand the strain of disease and are more liable 
to its attacks than their more robustly-built fellows. 
Again, if it be true, as frequently asserted, that those 
having the features called “strumous” probably inherit 
a more or less diluted syphilitic taint, it is not surprising 
that they should be especially liable to inflammatory 
changes of a low type, ana that disease in them should be 
readily amenable to treatment, especially by mercury, a 
result commonly seen in the so-called “ttrumous” 
diseases of children and often in those of adults.” 

This paper opens quite a new field of inquiry which is 
of great interest, and is likely to lead to important prac¬ 
tical results. 


JOSEPH DECA/SNE 

DY the somewhat unexpected death of Prof. Decaisne, 
w one of the most familiar names disappears ftom the 
scientific world of France. Although so inseparably 
associated with Paris Decaisne was by birth a Belgian, 
having been born in Brussels in 1809. His brother, still 
living, rose to the position of Inspector-General of the 
Amy Medical Service of Belgium. When quite a young 
man Joseph Decaisne entered the service of the Jardin des 
Plantes at Paris in the position of a gardener. The verier- 
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able institution with which for the rest of his life he was 
associated is very different from a mere pleasure-ground, 
and it would be a mistake to suppose that the starting- 
point in Decaisne’s career implied anything more than 
rising from the lowest rank in an establishment which in 
every detail is nothing if not scientific. In 1840 he was 
attached to the Herbarium as Aide naturalise, finally 
returning to the Garden as Proftsseur de Culture and 
Director in succession to Mirbe). 

From Mirbcl to the present day is, measured by the 
rate of progress in botanical science, a tolerably vast leap. 
Decaisne published his first paper in 1831, and the half 
century which has since elapsed covers our whole modern 
knowledge of the histology and morphology of plants. 
The familiar demonstrations of our biological class-rooms 
already seem a little hackneyed. Yet they deal with 
structures and phenomena which, when the distinguished 
botanist who was buried last week first began to work, 
were things undreamed of. 

Decaisne at a very early period turned his attention to 
the serious study of algae, and it is perhaps in connection 
with this group that he has left his most indelible mark 
in botanical history. In 1841 he showed once for all 
that the Polyperes ealcflres of Lamouroux, were not 
merely Alga, but that the affinities of the diverse types 
w hich they com prised could be determined with some 
certainty. This was a piece of work which may be com¬ 
pared in its way to Mr. Moseley’s discovery of the alcyo- 
naiian structure of Ueliopora. The conclusion to which 
he arrived was not a happy guess, but was based on a 
laborious examination of the wholaelass of Alt>a, with 
the objc: t of arranging their chaotic assemblage on a 
basis approaching as nearly as possible to a natural 
classification. The results are given in an elaborate 
paper published in 1842. The divisions proposed are 
not essentially very different from those which are gene¬ 
rally accepted at the present day. And they were really 
more natural than the subsequent but far more artificial 
classification proposed by Harvey, which has long held 
its ground in this country. In this particular line 
Decaisne himself dij little more. But in scientific 
history a man’s irue position and influence is often most 
inadequately measured by the actual bulk of bis published 
papers. Decaisne really founded the French School of 
Algology, the results of which will always be the funda¬ 
mental memoirs in this branch of morphology.. In 1839 
Thinet came to Paris, and received from Decaisne in¬ 
struction in the rudiments of botany. A master will 
generally infect a competent pupil with his own special 
enthusiasm, and it is easy to read the secret of Thuret’s 
own splendid scientific career. Decaisne and Thuret 
began to work together on Fucus, which they procured 
from the fish market of Paris. They soon found, however, 
it necessary to visit the coast to carry on their observa¬ 
tions, the result of which was published in 1844, in a joint 
paper, in which they first accurately described the 
antherozoids, assigning them their true function, and 
gave an account of the beautiful process of division of the 
primary oosphere in some of the Species. After Decaisne’s 
appointment to the direction of the Jardin des Plantes, 
Thuret carried on his algological work for a time alone, 
ultimately associating himself with Dr. Hornet, who is 
happily still living, and occupied with the gradual publi¬ 
cation of their joint and classical work. 

From the time of Decaisne’s appointment to the 
direction of the Jardin des Plantes be in fact de¬ 
voted himself heart and soul with scrupulous con¬ 
scientiousness to the field of work assigned to him. 
The Jardin des Plantes deals not merely with plants in 
tfieir feral, but also in their cultivated state. The mere 
routine duties of his post were onerous beyond belief- 
The occupants of French administrative scientific posts 
have no sinecure. They are at the beck and call of the 
State in all that relates to tbeir subject, and no small 
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farmer in France in doubt as to the name of a pear, or 
how to manage an intractable graft would hesitate to 
apply to the Pro/esseur de Culture on the subject. It 
was curious to turn from the bustle of the Parisian streets 
into the country-town like repose of the Rue Cuvier, where 
Decaisne was almost always to be found at work in his 
small red-tiled study lined with books, and ever delighted 
with urbane and oM-fashioned courtesy to do the honours 
of the establishment. In the work of his latter life there 
was little room for epoch-making discover^,' But his 
splendid “ jardin Fruitier du Museum” is a monument of 
patient labour on the cultivated forms of fruit-plants 
elaborated in the thorough spirit of the naturalist; and its 
value will, in a scientific point of view gain with time 
when the races figured and described in it arc supplanted 
and lost. Students of the future will turn to Decaisne’s 
laborious pages to compare the stages of variation which 
he has permanently recorded. In much other work of 
this class he had the collaboration of his friend Naudin, 
now director of the botanical station at Thuret's country 
seat at Antibes, which his heirs presented to the French 
Government. 

In the other side of the work of the Jardin des Plantes 
Decai9ne was no less industrious. With minute scrupu¬ 
losity he was alwavs occupied with the elaboration of care¬ 
ful descriptions of new and interesting genera and species 
of plants, and the pages of his great “ Traits gdndrale de 
Botanique ” (published with Le Maout, but of which the 
great bulk is based on Decaisne's life-long studies), are 
everywhere enriched with the results of his dissections. 
Of the first edition of this admirable survey of the vege¬ 
table kingdom an English translation by the late Mrs. 
Hooker, edited by Sir Joseph Hooker, was published in 
this country. He published at frequent intervals through 
his long life much excellent systematic work of a more 
detailed kind. 

Decaisne’s turn of mind was essentially precise and 
matter-of-fact. Perhaps for this reason the aoctrines of 
evolution which in England and in Germany have given 
a new impulse to biological study, had little interest for 
him. He would triumphantly show crops of a cruciferous 
plant raised in front of the physiological laboratory under 
wire-gauze for many successive years. “ There is no de¬ 
parture,” he would say, "so far from the specific type," 
and beyond this kind of evidence he did not seem to care 
to go. Not that his mind was wanting in flexibility to new 
deas; he warmly supported the investigations made by 
Bomet in confirmation of Schwendener's theory as to the 
nature of lichens—a subject on which most persons 
accustomed to the view that they are autonomous 
organisms, feel almost as strongly as if they were pos¬ 
sessors of a vested interest menaced by Act of Parliament. 

Decaisne was long associated with Brongni&rt in edit¬ 
ing the botanical series of the Anmles des Sciences 
Naturelles , and on his death became sole editor. In 
1877 he was elected a Foreign Member of the Royal 
Society. He was unmarried, and to his devoted friend 
Bornet fell the melancholy lot of watching his last 
moments and closing his eyes. 

W. T. Thiselton Dyer 


ILLUSTRA TIONS OF NEW OR RARE ANIMALS 
IN THE ZOOLOGICAL SOCIETY'S LIVING 
COLLECTION 1 

VI. 
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nearly allied to our familiar Chamois of the Alps and 
Apennines. In its general habit, as Dr. Jerdon tells us, 
the Coral is very caprine in appearance; the back is 
somewhat arched, and the limbs are stout and moderately 
long, which renders it well adapted both for climbing and 
jumping. The Goral inhabits the whole range of Hima¬ 
layas from Bhotan and Stkim to Kashmir, at a range 
varying from a little above 3000 to nearly 8000 feet, 
though most common at about 5000 or 6000 feet. It is 
also found in the Sewalik Hills. According to Capt. 
Kinloch it is the least wild of all the Himalayan game- 
animals, and may often be seen in the immediate neigh¬ 
bourhood of the large hill-stations of Simla, Mussourie, 
and Nynee Tal. Its favourite haunts, we arc told by the 
same distinguished sportsman, are the valleys of the 
Ganges and the J umna and their tributaries ; in the pro¬ 
vince of Chamba, north of Sikim, they are said to be 
particularly numerous. 

Corals in their native wilds are not truly gregarious, 
but are either met with in small parties of three or four, 
or in pairs. Their special resorts are steep rocky hills 
thinly sprinkled with forest, where they lie concealed in 
the daytime, and come out to feed in the morning and 
evening. Where the ground is much broken, Capt. 
Kinloch informs us, they are not difficult to stalk, and 
when at all plentiful afford good sport, and are capital 
objects of pursuit to the young sportsmen who may not 
be up to the u grande chasse ” of the Himalayan Ibex. 

Our figure (Fig. 14) represents a young male of this 
species, which was received from Calcutta by the Zoologi¬ 
cal Society in March, 1881, and is the first Goral that has 
been exhibited in their gardens. 

15. The Burrhel Sheep (Ovis burrhel).-~T)\o various 
species of wild sheep arc widely distributed over the 
mountain-chains of the Palaearctic region, one only—the 
Big-horn of the Rocky Mountains—being found in Ame¬ 
rica. In Europe the only Sheep now existing in a wild 
state is confined to the islands of Sardinia and Corsica, 
where the Moufflon ( Ovis musitnon) occurs under two 
slightly different forms. But in our new possession of 
Cyprus a second species {Ovis cyprius) occurs, and a 
closely allied form ( 0 . gmelitii) is found in the mountains 
of Asia Minor. The various mountain-groups of Central 
Asia are tenanted each by its own species of wild sheep 
{Ovis iantoti, 0 . poli, 0 . argali, &c.), in some of which 
the horns attain a prodigious development, and, In order 
to render them able to support such a burden, the 
animals themselves are necessarily of enormous size and 
strength. In Kamschatka the representative of the 
sheep is the fine 0 . nivicola of Eschscholtz, discovered 
during Kotzebue's second expedition, which, as might 
have been naturally expected, comes nearest to the 
American " Bighorn.” 

On the confines of India four or five species of wild 
sheep come within the grasp of the collector and sportsman, 
though the genus has in fact nothing to do with the true 
Indian fauna. One of these (Ovis cycloceros) is an in¬ 
habitant of the Salt-range of the Punjab It is replaced 
in Afghanistan by the recently described O. blaufordi, 
and in Cashmere by Vigne’s wild sheep (0 . vignei ). On 
the main chain of the Himalayas two fine species of 
wild sheep attract the attention of our sporting fellow- 
countrymen whose destinies take them to India. One of 
.these, commonly called the Ammon, though not strictly 
entitled to that appellation, 1 is confined to the undulating 
highlands of Tibet, the other, although also an inhabitant 
orTofty ranges, occurs in many parts of the southern 
slopes Jjf the Himalayas. This is the Burrhel, or 
Nahoor (Ovis burrhel), of which we now give a figure 
(Fig. 1$), from two young examples recently added to the 
Zoological Society's collection. * * 

Xbo Burrhel, or blue wild sheep# Dr. Jerdon tells us, 
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is found, from; Sikim nearly to Simla, but does not extend Tonse River, in the Buspa Valley, near the source of tba> 
further west than the valley of the Sutlej, its place being Ganges, and still more abundantly eastward in Kumaoa. 
there taken, by Ovis vigrtei. The Burrhtl is found on and Gurhwal, in the ranges bttween the Pindar and. 
this side, of the great snowy range at the head of the Bhagirutty rivers. It occurs only at.. great elevations. 
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from the limits of forest to the extreme limits upwards of In a state of nature the Burrhel prefers grassy slopes to 
vegetation,in summer generally leeping to tie tops of rocky ground, and associates in flocks of various size?, 
the hills, and even in winter rartly descending below the from four or five, to fifty, or even a hundred, 
forests. Capt. Kinloch, in his excellent account of the “Game 
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Animals of Tibet and the Ndrtfr:Wtit,*'fe!Hf utrthnt the us an exciting accoaar of"hts adventures in'pumdrBfc 
belt Ernrheh-sbcoting is to be obtained id the Valley* of these spier did animats in the former locsii.T 
UpteU beyond the Milium Pais, end that of Spiti 16. The Esquerxo- {CtraMfitys Thb*ghts** 

between tbrMansrungaad Parungir Passes, aa* giver coses which held the vanetia spedet of Insects injthe 
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Zootogical Society’s Insect house during the past summer 
have been.partially devoted during the 'winter months to 
the use of small reptiles and batrachlans, for which they 
seem to be in every respect well adapted. Most of these 
animals, although shy and retiring in their habits, enjoy 
the warmth of the sun's rays and thrive excellently in 
their new habitations. 

Amongst the batrachlans thus exhibited are several 
species of gigantic size when compared with their puny 
representatives in this country, such as the Agtia Toad 
( Bu/o agua) of Brazil and the Ucellatecl Bladder-Frog 
C Cystignalhus oullatus) of Buenos Ayres. But by far the 
most remarkable of these forms in the series is the 


Adorned Ceratophrys, or “ Esquerzo” of the natives of 
the Argentine Republic—a large toad of brilliant colours* 
and extraordinary form', of which a figure (Fig 16) is now 
given, taken from-a watercolour sketch prepared by Mr. 
Ernest Griset. 

The Esquerzo was discovered by Mr. Darwin during 
the celebrated voyage of H.M.S. Beagle , and first de¬ 
scribed by the late Prof. Bell in the “Zoology of the 
Voyage of the Beagle'* This monster inhabits the 
pampas of Buenos Ayres, and is said to feed chiefly on 
its smaller brethren of the same class. Mr. Ernest 
William White, F.Z.S., to whom the Society is indebted 
for one of the two specimens now in the Gardens, 



Fig, iisqutr* or Harking Toad. 


specially mentions it in his lately-published “Cameos 
from the Silver-T.and ” as one of the characteristic forms 
of the grassy plains of the Argentine Republic. M In 
the damp grass,” he says, may often be perceived the 
leering eyes and mottled black and green body of the 
huge Esquerzo {Ceratophrys orttala), whose gaping mouth 
crammed with the body of an unfortunate sapo (toad), 
and surmounted by threatening hams, inspires terror. 
This said Esquerzo bears an awfully spiteful character, 
and is credited with the deaths of many children. His 
appearance is certainly against him, but he is otherwise 
perfectly harmless.” 

The-Esquerzo seems to thrive equally well on English 


frogs as on the toads of Buenos Ayres, and does’well in 
captivity. It is not, however, a very good object of exhi¬ 
bition, as, if left to its own devices, it hollows out a cavity 
to fit its body into the turf with which it is supplied, and 
leaves only the top of its head and projecting eyebrows 
barely visible. If harried out of its retreat for the 
examination of some curious visitor, it expands its body 
into almost a circular shape, and bites fiercely at any 
smalL object presented to it* At the same time it gives 
vent to its injured feelings in an angry whine, something 
like the snarl of a puppy, which has caused it to be 
known amongst the frequenters of the Gardens as the 
" Barking Toad.” 


NOTES 

. w« sra glad to notice that a derided step has .been takes 
towards the preservation of our aarient mcwnoeoU. Sir John 
Lubbock has susceeded in getting/ the falH wd ag resolution 
adopted iwAadloun of That paddingthe intro¬ 

duction of-a fraani measure dealingwfch thaanoientmonumewts 
of the kingdom; audio order as far at possible to protect them 
from further injury, it is desirable that Her Majesty’s Qevero* 
meat should appoint one or mote inspectors with authority. <o 
inspect amUepoet uppasuah ancient monument*.” Ur~$k*m 
Lrfewfr on the put of the Government,*wanted tothe motion, 
and added- tfcat.It.wae, their intention to bot^ja amdeeJang 
with the eabject. in which the harubsmact took so ranch ialtmt. 


Thus Sir. John Lubbock's determined - perseverance in tM* 
important matter.is likely at last to meet its-reward. 

In j deference to the strong feeling which evidently exists on 
the matter, the Zoological Society may be induced, if not too 
late, to recowider the bargain they have made with Mr. Baraum 
for thegthapoari- of their great African elephant, Jumbo, the 
urivorml pet -of children. He has, we understand, bee* sold, 
for *»04* bdt'has shewn so obstinate and toothing a detea* 
raotttkm net' ta leave - the flaideas which haw- beam his hornet 
since* hefcg that it seema erari to- form him to do iso- Thov 
general feeling is.expressed in a letter which we priafetoriaft and., 
during the laat-fewidays there-baw l ecu mim e s w a remans trarma* • 
on the. subject in tha press; oiusscorres^udeut jsugfssts'that4h< 
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the Society is really in want of the money, the public would be 
only too glad to raise if to keep Jumbo. One reason given for 
parting with the animal is the uncertainty of his temper; but we 
doubt if there is any real ground for this excuse, and we hope it 
is not too late to prevent the children breaking their hearts for 
the toss of their favourite. 

In 1 vol. xxiii. p. 561, we gave an illustration of the new Etna 
Observatory, and stated that it would probably be completed by 
(882. Signor V. Tedeschi writes from Catania to the Daily 
News that the Observatory has just been finished. Signor 
Tedeschi points out the exceptional advantages possessed by the 
Observatory from its lofty position for astronomical and spectra- 
scopical observations. " These advantages," he states, "induced 
(he Municipality of Catania, at whose expense the observatory 
was constructed, to aim at its being an international station, and 
so they added to the observatory three large bedrooms, a dining¬ 
room, and kitchen for the use of such foreign men of science as 
desire to remain there for some time, and the telescope Is fur¬ 
nished with a movable iron tube, the length and aperture of which 
can be modified at pleasure, so that foreign astronomers can apply 
the increments they bring with them. The observatory is built 
on a little eminence on the side of the central crater of Etna, a 
position which makes it almost certain that should a stream of 
lava issue on that side it would divide into two streams and flow 
harmlessly on each side of the little hilL The building consists 
of two storeys, the joint height of which is 9 metres, and the base 
of the edifice occupies a superficial area of 200 square metres. 
In each storey there is a large circular room surrounded by other 
chambers destined for different uses. In the centre of tile 
circular room in the lower storey there is a solid pillar to sup¬ 
port the great refractor. All the instruments, as w ell os a fine 
collection of seismographic and meteorological apparatus are in 
the upper storey, in the large circular room of which are the 
telescope and chronometrical apparatus. This room is roofed 
with a movable iron dome. The observatory on Etna is the 
highest building in Europe. The observatory on Vesuvius is 
€19 metres above the level of the sea, the Hospice of the 
Gotthardt 2075 metre* and that of St. Bernard 2491; while the 
Etna observatory is at a height of 2942 metres.” This observa¬ 
tory will probably render invaluable service to astronomical 
science as well as to terrestrial physics. 

Natal, we are glad to learn, is going to have an observatory, 
as will be seen from the following extract from a Grahamstown 
paperThrough the generosity of three well-to-do colonists 
in Durban we are going to have an observatory at Natal at last. 
It seems that Mt. Gill, the Astronomer-Royal at the Cape, is 
now on a visit to the port, and noticing that Durban is a favour- 
able site for observing the transit of Venus, he mentioned the 
circumstance to Mr. Henry Escombe, who at once offered to 
give a first-rate equatorial telescope, costing 450 1. The Town 
Council granted a site for the observatory, and Mr. W. Randles 
and Mr. Greenacre, two Durban merchants, undertook to defray 
the cost of the building (300/. to 400/,) between them." A 
correspondent of the Scotsman commends this excellent example 
to the shipowners and landowners of Scotland, who e Interests 
would be specially served by a well-equipped observatoiy on 
Beu Nevis, 

Nine lectures on the Anatomy, Physiology, aud Zoology of 
the Edentata will be delivered in the theatre of the Royal Col¬ 
lege of Surgeons, on Mondays, Wednesdays, and Fridays, at 4 
o’clock, commencing on Monday, February 27, by Prof. W, H. 
Flower, I.L.D., 7 .R.C.S. The following is a programme of the 
courseGeneral characters of the order: Family Bradypodidce 
—the Sloths i Megatherium and other great extinct Ground 
Sloths of America; Family MyrnmPhwid *-(he true Antcaters: 


Family Dasypodufa—tha Armadillos; Gfyptodon—axA other 
extinct Armadillo-like animals; Family Manidte—ih* Pangolins 
or Scaly Anteaters or Aard-varks; the extinct Edentata of the 
Old World; Classification of Edentata and relation to other 
groups. 

In connection with the International Electric Exhibition at 
the Crystal Palace, arrangements have been made with Prof. 
S. P. Thompson, of University College, Bristol, to give the 
following course of lectures:—1. Electric Currents—What are 
they ? (February 22); 2. Electric Currents—How to make them 
by Steam? (March 1); 3. Electric Arc Lights (March 8); 4. 
Electric Incandescent Lamps (March 15), on each evening at 8 
p.m. The lectures will be illustrated by diagrams in the magic 
lantern, by experiments on a large scale, aud by experiments 
in the magic lantern. This is a praiseworthy step on the part of 
the directors, and we hope it will meet with encouragement. 

At the meeting of the Essex Field Club, to be held at Buck- 
hurst Hill, next Saturday, February 25, the desirability of 
directing public attention to the pressing necessity which exists 
that some means should be adopted for the protection of our 
native animals and birds from wanton destruction by game- 
keepers and others, will be brought before the Club by Sir 
Fowell Buxton, Bart. (Verderer of Epping Forest). Zoologists 
and lovers of Nature generally, whether Members of the Society 
or not, are earnestly requested to attend, and take part in the 
discussion. 

One of the most recent additions to Chinese literature, accord¬ 
ing to the China Review, is a translation of Gray’s well-known 
work oa Anatomy. The translator, the late Dr. Osgood, is said to 
have succeeded in the task of giving Chinese names to the multi¬ 
farious aud minute structures which constitute the human body. 
The difficulty of this will be obvious, when it is remembered that 
the Chinese know hardly anything of anatomy, or of the functions 
of the various organs of the body. The only work up to this 
in Chinese on the subject was a very elementary one, published 
nearly twenty years ago, by a European physician. 

A chain of meridian distances, extending from Vladivostok 
to Madras, has been telegraphically measured during the past 
year by Lieut.-Commanders Green and Davis, and Lient. Norris 
of the U.S. Navy. The stations occupied and determined were 
Vladivotok, Nagasaki, Yokohama, Shanghai, Amoy, Hong¬ 
kong, Manila, Saigon, Singapore, and Madras. The exact 
longitudes of the two terminal stations had been previously esta¬ 
blished by Russian and English officers, but the positions of the 
intermediate stations from which nearly all the longitudes of 
China and Japan have been chronometrically measured have 
always been seriously in doubt. 

Attention continues to be bestowed on the search for new 
dements, and the classification of those which have been recently 
discovered. According to Phipson (Comp/, rendus, xcrii, 317), 
a specimen of rinc pigment examined by him contained about 
4 per cent, of a new metal, to which, because of the action of 
light upon its salts, he gives the name Actinium, Menddejeff 
(Berkhie, xiv. 2821) shows that the recently discovered carite 
metal Ytterbium finds its natural place In his scheme of classi¬ 
fying the dements according to thdr atomic weights. Two new 
chlorides of Gallium are described by L. de Boixbaudran (Campt. 
rend, xciii, 294), and determinations of the density of the vapour 
of gallic chloride have confirmed the number 69 9 as the atomic 
weight of Gallium. 

Chemists are now paying much attention to the study of 
chemical changes, and they are beginning to venture on a 
lew generalisations, Several Russian chemists have recently 
nude important advances, notably Ksjander, who considers rite 
velodtV of die ehtniM nAMt.wiW—it dlairthwi 
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by various acids ( Btriehte , xiv, 2666), and finds that the rate of 
solution varies, according to .the strength of acid, in the fame 
way as the electric conductivity of the acid varies. Menwhutkin 
{J. Pract. Chtm., xxiv. 49) continues his researches into the rate 
of etherification of various alcohols, and succeeds in tracing 
definite connections between this rate and the "molecular struc¬ 
ture” of the various alcohols examined. Tribe {Chtm. News, 
xliv. 185) attempts to measure the relative affinities between the 
constituents of electrolytes, by determining the magnitudes of 
the spaces between the boundaries of electro-deposits on metallic 
plates. 

No. 2, Segundo anno (1 Fcv. 1882), of the Revista da Socitdade 
dt Insttueffo do Porto (published at Oporto) commences with the 
first instalment of a " Catalogue dcs Insectes du Portugal,” by I 
Prof. M. P. d’Olivciro of Coimbra, printed in French. The 
somewhat lengthy introduction brings to light the existence in 
Portugal of more entomologists than most of us suspected, 
according to the list of persons thanked hy the author for the 
assistance they have rendered him. The Coteoptera are com¬ 
menced, but do not at present extend beyond the genus Omophron 
in the Carabidte. 

The temperature of the stulhern hemisphere has lately been 
investigated by Dr. Mann with the aid of recent observations of 
temperature in high southern latitudes, especially tho-c made 
during the Venus transit in 1874. For menu temperature of the 
whole hemisphere he obtains I5 0, 4 C., and asthat of the northern 
hemisphere was estimated by Ferrel to be !5° - 3 C., it is very 
probable that both hemispheres have the same mean temperature. 
Dr. Hann, however, also shows that between 40° and 45° south 
latitude the southern hemisphere becomes warmer than the 
northern in the same latitude, and that a difference between the 
two persists at least to the confines of the hypothetical antarctic 
continent. The results of the projected antarctic scientific expe¬ 
dition this year, which will include a whole year’s meteorological 
and magnetic observations in high latitudes, will do much, doubt¬ 
less, to clear up the subject of temperatures. Dr. Ilnnn urges 
the usefulness of a careful determination of ground-temperatures 
on islands (McDonald’s Island-), Auckland, Maquarie, South 
Orkney, &c,), 

Pkof. Heim, of Zurich, has visited Fettan, the village in the 
Grisons which is being t wallowed up by the ancient moraine on 
which it is built. He ascribes the phenomenon to the movement 
of underground waters, and considers that the perils may be 
averted by certain engineering operations, which will probably 
be executed under his superintendence. 

Prof, Naudin has observed a lowering of the level of the 
Mediterranean at Antibes (Alpes maritime. 1 ) which amounts to 
30 centimetres. He believes the reason to be the rising of the 
coast through volcanic influences. The inhabitants of the coast 
ascribe the phenomenon to the recent prolonged dry weather. 
Dr. Faye of Paris has also studied the subject, and according to 
his opinion it Is the recent high atmospheric pressure which causes 
the recession of the sea in that locality. 

Dr. Max Buchner, the explorer of the Lundadistrict, West 
Africa, has reported an his recent journey to the Berlin 
"Gtsellschaft ftir Erdkunde.” On December 10, 1878, he hod 
started on Ms journey from Sb Paul de Loanda to Melange 
(lot. 9 * 3*' S., long. 16* 38' E.). There he waited for the 
dry season, and by the end of July, 1879, he continued 
Us journey with a caravan numbering 160 people. Without 
Much (rouble he passed through the land of the Songo, crossed 
the Quango and numerous other rivers, and penetrated to the 
residenc e of the Kioko chiefs Mona Kiesenge, who took him 
to, he a merchant and wanted to stop bio. Dr, Buchner 
msuugpMo overcome all hindrance, and reached Kabcngo (lot 


9° 30' S., long. 21* E.), entering Mussumba, the residence of 
Muati Yambo, the Lunda chief, on December 11, 1879. Mus- 
sumba numbers 2000 inhabitants, and is the Eldorado of the slave 
trade. Muati Yambo and Queen Lukukesse, who reigns inde¬ 
pendently, received Dr. Buchner in solemn audience, but as the 
chief also believed him to be a merchant, he did not permit the tra¬ 
veller to proceed further intodistricts whence he himself purchases 
slaves and ivory, in which he does a large trade. Dr. Buchner 
remained at Mussumba for six months and then pretended to 
return. Near the Kassai River he turned to the north in order 
to penetrate into the unknown districts by the land of the 
Tukungo. This attempt however failed. Two other attempts 
to reach Kilua (Mna’a Kumpana’s residence) also failed through 
the positive resistance of the inhabitants, and the mutiny of his 
guides and carriers. Thus he was compelled to return to 
Malansh, 

The deaths are announced of M. Antoine Alexandre Brutus 
Bii^y, member of the Academy of Sciences, an eminent chemist 
and physicist, at Marseilles, on February4, aged eighty-eight;, 
of Dr. Franz Schlcgcl, director of the Breslau Zoological 
Gardens, on February 7 ; of Frederick Warrington of Tripoli, 
who for over fifty years hospitably received and liberally assisted 
all African travellers who started from Tripoli for the interior, 
on January 26, aged seventy-four; of Herr Blasius Kleciak, a 
“Commisar” on the Dalmatian island of Lesina, and well- 
known as a concbologist, on January 12 last; of Dr. Simon 
Syrski, Professor of Zoology at Lemberg University, an eminent 
ichthyologist, on Jannary 14, aged fifty-one; of Dr. F. J. 
Stamkart, formerly Professor at the Polytechnicnl School of 
Delft, Holland, an eminent mathematician, who died recently at 
Delft, aged seventy-seven; of M. Felix Billet, Dean of Dijon 
University, corresponding member of the Academy of Sciences, 
and author of numerous physical works and treatises, who died 
at Dijon on January 29, aged seventy-four. 

A company has been formed at Palermo with the object of 
constructing a railway to the summit of Mount Etna, in imitation 
of the Vesuvius Railway. 

Thr International Polar Commission has issued the first 
number of a special publication, edited by the President, Dr. 
Wild, to appear in regular numbers, for the purpose of insuring 
the rapid and continuous dissemination of intelligence relating 
to the International Polar Expedition. This nnmber gives a 
sketch of the history of the scheme, the programme of observa¬ 
tion, and a brief statement of what has been done. 

The German Government has appointed a Commission con¬ 
sisting of Prof. Neumayer, Capt von Schleinitz, Drs. Nachtigal, 
Dorgens, and Ernst Hermann, with the object of making the 
necessary preparations for erecting the German Meteorological 
station in the North Polar Region in conjunction with the other 
States participating in the International Polar Research recently 
planned. The Commission will meet at Hamburg during the 
present month. 

Preparations for a North Polar Expedition which is to start 
during the present year are being actively made in Holland. 
The lead is taken by Prof. Buys Ballot of Utrecht. TheSecond 
Chamber Vs granted a subsidy of 30,000 florins, and a committee 
has been formed at Utrecht which intends to raise the additional 
funds that are necessary by means of public subscriptions. 

The Russian Geographical Society have resolved to fit ont an 
exploring expedition to Novaya Zemlya, and to give the command 
to Andreieft 

T&s fiat annual general meeting of the London Sanitary Pro¬ 
tection Association is fixed for Saturday neat Prof. Huxley 
end Prof. Fleemhtg Jenkin will speak on the progress of the 
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Association, also Dr. AcLmd, Dr. Andrew Clark, Dr. Lauder 
Bnrnton, &c. It seems that of the 192 members of the Asso- 
ciation 22 are medical men. 

Ws see from a teport in the British Guiana Colonist, that the 
Museum in Georgetown, belonging to the Royal Agricultural 
and Commercial Society, is making excellent progress. Mr. Im 
Thum, who has already done good work for science in the 
Colony, has returned to take charge of the Museum, and the 
reforms he proposes to introduce, with the approval of the 
Society, promise to make the Museum one of real scientific 
value, as well ns of piactical im]>ortuncc in connection with the 
development of the resources and industry of the Colony. Mr. 
lm Thurn is authorised by the Society to bring out a skilled 
German taxidermist, so that in time the Museum will probably 
have a valuable collection of birds. 

The Italian Government has published some interesting facts 
relating to the state of the public instruction in that country. 
The recent law on primary schools has been applied to 
7533 communes of the 8276 existing in the Peninsula and 
surrounding islands. The number of public teachers in these 
schools w 41,000, viz. 20,700 males and 20,300 females. Out 
of a population of 26,801,194 the pupils are 1,048,000 males 
and 853,429 females, for a yearly expense of 31,000,000 francs 
—26,000,000 for wages and 5,000,000 for matMel. There ore 
besides 7422 private primary schools with 7422 male a id 4444 
female teachers, but with 92,228 female and only 63,000 male 
pupiL. There ore also in the kingdom Xl,l6l male evening 
schools for adnlts and 472 female, the first with 439,624 pupils, 
and the other with 16,063. Females largely preponderate in 
Sunday schools ; there are only 592 schools and 21,914 pupils for 
male Sunday instruction, and 5979 with 191,245 for females. 

Earthquakes in the northern alluvial districts of Europe are 
certainly of rare occurrence. Reports from many localities, 
however, prove that an earthquake was observed in North 
Schleswig and South Jutland on Jan. 14, between 10 and XI p.m. 
The phenomenon was observed at I Lader.deben, Holding, Klitland, 
Riogkjobing, &c. Early in January numerous shocks were 
observed upon the island of Chios. The wesLem part of the 
island continues sinking deeper and deeper, so that its disap¬ 
pearance below sea level is shortly expected. 

M. UjFALVY has returned from his journey to the Western 
Himalaya district, undertaken under the auspices of the French 
Government. This was the fourth scientific expedition under¬ 
taken by M. Ujfalvy. He again brings large ethnographical 
.collections, also numerous anthropological specimens, skulls, 
samples of hair, and measurements. 

From the programme of the Second German “ Geogra- 
phentag,” to be held ia llalle on April 12-14, aQ interesting 
meeting may be expected. The papers which are to be read are 
all on subjects of scientific interest, and afford one more proof 
of the highly scientific conception which Germans have of 
Geography. 

The ’'Handbook of Cinchona Culture,” by Karl Weasel 
van Gorkom, formerly Director of the Government Cinchona 
Plantations in Java, has been translated by Mr. B. D. Jackson, 
Botanical Secretary of the Linnean Society of London, and will 
be shortly published by Trlibner and Co. 

Conflagrations have at all times been the plague of Japan¬ 
ese towns. It has been said that Tokio, the capital of Japan, is 
rebuilt once in every seven yean. During the winter of X880-81 
it was calculated that three-tenths of the city was destroyed by 
fire. Almost the whole commercial quarter, started in the 
'heart of the town, disappeared, leaving nothing but blackened 
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ruins behind. Each winter a tale of similar desolation comes 
from almost every town in Japan. Various modes of meeting 
or preventing calamities of this description have been suggested, 
A system of national insurance has been proposed; the arrange¬ 
ment of the town-i in sections, each surrounded by a large wall, 
which would confine fires to a single quarter, as in Peking, was 
mooted last year, but as yet nothing has been done. Expense 
has generally been the the chief obstacle ; but a paper in the last 
(the 25th) number of the MitthAlungen tier deutsehen Gtstllschafi 
Jiir Nat nr unJ Volktrhunde Ostasiens , by Dr. O. Korschelt, a 
chemist in the employ of the Japanese Government, suggests an 
economical, and apparently very practicable, way of meeting 
the difficulty. The paper deals with Japanese soil as a natural 
cement materi il. lie show s> that the usual soils on the plains of 
Japan, derived from volcanic tufa, closely resemble fuztolana 
and trass in composition, and form the basis of an excellent 
cement. Chemical and mechanical analyses of several of these tufa 
soils are given; their specific gravity is less than that of any other 
soils except those containingvery large amounts of vegetable matter. 
Mixed with onc-sixth their volume of lime, these soils form excel¬ 
lent cement for building purposes, and the writer points out 
that by using such materials the Japanese could substitute stone 
houses for wooden ones in nearly all their provinces in a very 
simple and economical manner, and thus save to a very laige 
extent the enormous annual waste of substance which occurs 
through fires. There is no lack of this material; the higher 
lands of Lhe city of Jedo stand on beds twenty feet in thickness. 
Referring to the agricultural relations of these soils Dr. Korschelt 
coincides in the view previously brought forward by Mr. Kincb, 
that these soils are not by nature chemically rich, at all events 
in their mineral consti uents, but that owing to their physical 
properties, which in turn are dependent mainly on the Urge 
amount of easily decomposable zeolitic silicates they contain, 
are most admirably adapted to the Bystem of agriculture pursued 
by the people. 

Among the "pa^rs in the last number of the Mitthdksngtn 
is one by Dr. Naumann, on the Trias formation in Northern 
Japan; by Dr. Doderlein on Japanese marine snakes, and the 
analysis of a fragment of meteorite by Dr. Korschelt. 

The Perthshire Natural History Society have issued Part 1 of 
the first volume of their Proettdings . It is neatly got up and 
contains abstracts of the various papers read at the meetings, 
1880-81, and an account of the excursions for which the Sporty 
is so favourably situated. 

The Ausland states that M. Rftffray, the French Vice-Consul 
at Massowah, discovered in the Land of the Gallas in the 
mountains of Oebul (Sabul ?), at ten different places, rocks of 
which the interior was excavated and transformed into places of 
worship. lie Is of opinion that these rocky chapels date from 
the fifth century. 

The 200th anniversary of the birth of Johann Friedrich 
Boettiger, the inventor of porcelain, was celebrated at his birth¬ 
place, Scbleiz (Germany), on February 4. The Royal porcelain 
factory of Meissen sent an artistically designed votive tablet to 
the civic authorities of SclUeiz, which was fixed to the “Rathhaus” 
of that town on that day. 

The additions to the Zoological Society’s Gardens durmg tbe 
past weak include a Mule Deer (Cervut tnaerotis 9 ) from North 
America, presented by Judge Caton; a Bauer's Parrakert 
(Platycercus tonarrus) from Australia, presented by Mr. S. 
Draper; a Common Bastard (Brdarvujgmit), British, presented 
by Lord Wahingham, &Z.6.; a Common Raven (GonwamM 1 ) 
fron Scotland, pres ented bySir George Leith Buchanan, Bart. ; 
on African Elephant \EUpkas arfrkanus i ) 'from Afriaa,-depo¬ 
sited j two Grey heeded Love Birds {Agapomit mm d 9 
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Madagascar, a Common Coot ( Fnlwa aha), British, a Blaubok 
( Ctphalopkm pygmnus) from South Africa, three Pluto Monkeys 
(CertopUktcus pinto) from West Africa, purchased j ail Axis 
Deer {Cervus axis <J), born in the Gardens. 

THE INFLUENCE OF MATHEMATICS ON 
THE PROGRESS OF PHYSICS 1 
TN discussing the value of a given study, a lecturer is by 
A common consent allowed—sometimes even in private duty 
bound—to exaggerate the importance of his subject, And to pre¬ 
sent it to his audience enlarged, as it were, through the magni¬ 
fying power of a projecting lens, so that the details with which 
be has necessarily to deal may be brought into mure prominent 
view, I11 an introductory lecture such as it is my duty to give 
to-day, the speaker need the less feel any scruples in following 
the usual custom, a.s differe it subjects are treated of in successive 
years, and the hearer may, after the lapse of a short cycle, strike 
a pretty fair balance lietween the various branches w hich have 
■successively been brought before him. But although I might 
have felt tempted to-day to insist on the advantages of Applied 
Mathematics as a separate .subject not only worthy of study, hut 
second to none in interest aiul importance, and though I feel no 
doubt you would have acc >rded to me the indulgence which 
everybody returns who endeavours to lay an abnormal stress on 
the merits of a single branch of human knowledge, I prefer to 
found the claims of the subject which I have the honour to repre¬ 
sent in this college, not so much on its intrinsic value as on the 
influence it lias had on the progress of other sciences. For no 
subject can stand by itself, and the utility of each must be 
measured by the part it takes in the play of the acting and re¬ 
acting forces u hich weave together all sciences into a common 
web. 

The growing importance of mathematics as an aid to the study 
of all sciences is daily becoming more apparent, and it may 
iudeed be questioned whether at the pre-ent time we can speak of 
physics as apart from applied mathematics. Kiemann’s opiniun 
that a scunce of physics only exists since the invention of differ¬ 
ential equations is intelligible; but however close the connection 
between physics and mathematics may be or may become, their 
growth in the earlier stages has been altogether independent. 
Galileo may be said to have been the founder of mathematical 
physics, and amongst his successors have been many who show ed 
a greater inclination towards pure mathematics than towards 
physics proper. On the other hand, wc can trace back the 
ancestry or our experimental physicist and that of our modern 
popular books on science to the Middle Ages, where we reach J. 
Baptista Porta and his books on natural magic. Even eighty 
years ago the fullest account of the state of experimental 
science was to be found in “ Wiegler's Natiirliche Magie," a 
book of twenty volumes, in which scientific experiments and 
conjurers’ tricks arc alternately described. But since the 
beginning of this century the importance of the mathematical 
treatment of purely physical subjects has steadily grown, and 
fifty years ago the two sciences were already sufficiently united 
to induce the founders of the British Association to join them 
together into one section. From that time until the present year, 
when the mass of work necessitated a temporary separation, the 
experimentalist and the pure mathematician could be s-een at the 
annual meetings listening, or at least appearing to listen, to each 
other's investigations, and the influence which men of science on 
these occasions had on each other may be taken to represent 
roughly the mutual influence of the two sciences themselves; it 
was substantial, though in great part unconscious. I could not 
attempt to-day to give you a complete historical survey of the 
effect which the contact—one might often say the collision—of 
the two sciences had on the progress of each; even that part of 
the subject which I have chosen for special consideration is too 
vast to be successfully confined within the limits of a single 
lecture, and an incomplete sketch is all 1 can offer. 

The influence of mathematical investigations on physical 
theories is not restricted to any single stage, but makes itself 
apparent throughout the whole eourse of their evolution. Before 
a theory is even started, the mathematician Is often necesmry to 
prepare Its way. He has to classify complicated facts in a sys¬ 
tematic .manner, and working backwards from the phenomena 



presented by nature, he endeavours to find out which of them 
are necessary consequences of others, and which of them require 
independent hypotheses for their explanation. It is in this way 
that the works of Poisson, Green, Gauss, and of all those who 
have followed in their footsteps, may be said to have laid the 
foundation of the theory of magnetism and electricity, although 
we do not yet as possess any physical notions as to the causes of 
these phenomena. The true power of mathematics, howcvei, 
comes into play only when the physical inventor has done hi-, 
work, and has formed distinct materialistic conceptions whit h 
allow' themselves to be expressed by mathematical symbols. It 
ii then that the comequences of the theory are to lie worked out 
and tested by experiment. In order to be convinced of the truih 
of any hypothesis, the scientific world wants quantitative experi¬ 
ments. Numbers form the connecting link between theory and 
verification, and they always imply mathematical formulae, how¬ 
ever simple the e may be. Often two rival theories are on their 
trial and the mathematician is supjiosed to find out where their 
conclusions differ and where crucial experiments are most likely 
to decide definitely between them. It is remarkable, however, 
how much more often physical or even metaphysical considera¬ 
tions have decided between two theories than arguments derived 
from mathematical reasoning. So-called crucial experiments, as 
n rule, come either too early or too late. Sir Humphry Davy’s 
experiment was absolutely conclusive against the corpuscular 
theory of heat, blit scientific ideas were not ripe yet for the dis¬ 
covery, and his experiment bad no marked effect on the progress 
of science. The crucial experiment here did not Involve any 
mathematical deductions; it is otherwise with that which might 
have decided between the two theories of light. According to 
the corpuscular theory, light travels more quickly in water than 
in air; according to the undulatory theory, the passage through 
water is the slower, and this distinction is founded on the neces¬ 
sity to account mathematically for the laws of refraction. But 
when Foucault actually made the experiment, and gave a death¬ 
blow to the corpuscular theory, that theory was already dead. 
There was then only one scientific man of note left who still 
viewed the undulatory theory with suspicion, and his suspicions 
were not allayed by the crucial experiment. But if mathematical 
deductions have not decided as often as they might have done 
between two rival theories, they have constantly strengthened 
and confirmed our belief in physical hypotheses by inventing 
new cases which might test the theory, and which might, if 
experiment snpportcd the mathematical deduction, establish i( 
on a yet firmer basis. 

The ino-t important of all the functions of mathematical 
physics, however, and perhaps the only one through which 
mathematics has had an unmitigated beneficial influence on the 
progress of physics is derived from its power to work out 10 
their la-t consequences the assumptions and hypotheses of the 
experimentalist. All our theories are necessarily incomplete, 
for they must be general in order to avoid insurmountable diffi¬ 
culties, It is for the mathematician to find out how far experi¬ 
mental confirmation can be pushed, and where a new hypothesis 
is necessary. Facts apparently unconnected are found to have 
their origin in a common source, and ofien only a mathematician 
can trace their connection. It is here that the pure experi¬ 
mentalist most often fails. A new experiment gives Jresults to 
him unexpected, and he is tempted to invent a new theory to 
account for a fact which may only be a remote consequence of a 
long-established truth. Many examples might be given to show 
how mathematics often finds a connection unsuspected by the 
pure experimentalist, but one may be sufficient. A ray of light 
passing through heavy glass placed in a magnetic field, in the 
direction of the lines of force, is doubly refracted as it come* 
Out. To none but a mathematician is it dear that this is only a 
direct consequence of Faraday’s discovery that the magnet turn-, 
the plane of polarisation of the ray on its passage through the 
glass. Happily this fact was first worked out theoretically; 
bad it bean, otherwise, we should have heard much of the power 
of the magnet to produce'double refraction. 

In addition to the mafiy services actually rendered by mathe¬ 
matical treatment, the mere attemprto put physical theories Into 
a form fit fdt rich a treatment has of‘en been invaluable in dearing 
the theory of all unnecessary appendages and presenting It in the 
simple purity which may bring its hidden failings to light, or 
may suggest valuable generalisations. Instead of dealing, how¬ 
ever, in a general manner with the various ways in which mathe¬ 
matics have been useful in the prosecution of physical investiga¬ 
tions, it will be better to give a short account of the growth of 
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gome of our physical theories, and to illustrate the subject of 
this ’discourse by a few digressions suggested by the historical 
development 

As a first example I chose the progress of the undulatory 
theory of light. 1 here is no other branch of physics in which 
the power of maihernatics has been more successfully shown, 
nor is there one which shows the relations of experimental to 
mathematical physics in a truer light. At first we had experi¬ 
mental facts ahead of theoretical explanations ; then wc haa the 
undulatory theory, which placed theory in advance of experi¬ 
ment; and now again a reversal has taken place, and un¬ 
explained experiments will remain unexplained until we shall be 
able to form more definite ideas of the relations between matter 
and the luminiferous ether. 

Hujghens fir-t worked out scientifically the hypothesis that 
light consisted of the undulations of an all-pervadtng medium. 
But as tho-e who adopted the rival theory professed to explain 
equally well all phenomena which were then generally known, 
the scientific world preferred to walk in Newton’s footsteps, and 
to reject what they believed to 1ms Ibe complicated and unneces¬ 
sary assumption of an universal medium. Tbe corpuscular 
theory could easily explain the ordinary laws of reflection and 
refraction. Its attempts to explain the colours of thin plates 
and the fringes of shadows were less successful, but experi¬ 
mental investigations of the<e phenomena were not sufficiently 
advanced to bring these facts prominently into view', nor hod 
their true explanation as yet been given. It was only when 
mathematical analysis was applied to the undulatory theory that 
its enormous advantages were dbcovered. Neither of the inen 
to whom we owe the greatest advance which has yet been made 
in the science of light was n professed mathematician. Young 
was a medical man, Fresnel was an engineer; nor was the 
.subjecr, when these men took it up, in a state which would have 
attracted a mathematician. Conceptions distinctly physical had 
to be formed, and assumptions not quite satisfactory bad to be 
made. Their chief ciaioi to our gratitude rests, not so u.uch on 
the mathematical treatment they have given, as on tbe fact that 
they left the subject in a state sufficiently advanced to allow 
mathematicians, even without special physical proclivities, to 
take it up, extend it, and establish its foundations more firmly 
than otherwise they could have done. 

The different manners in which Young and Fre-ucI set to 
work to prove to the scientific world the truth of their favourite 
hypothesis, and the corresponding difference in their iucccss is 
especially interesting for the purpose which we had in view. 


fate of a jartially accepted theory, the one s slid, legacy which 
it will leave be nnd after its death is the array of number* for 
which in its successful stage it has given a sufficiently correct 
account. 

Fresnel invented different pieces of apparatus to test Young's 
simple supposition, independently made by him, that waves may 
be made mutually tu destroy one another by addition, the crest 
of one wave being .‘■U(.erpo*ed,on the hollow of another. It is 
necessary that the waves should originally be derived from a 
single source of light, yet they must teem to diverge from two 
different |oinK The necessary experimental conditions were 
fulfilled by the ingenious device of reflecting the light from two 
mirrors slightly inclined to each other. The light diverging 
from the two images of one source was allowed to cross, and 
bands alternately luminous and dark were measured at the place*, 
where the wave*, overlapped. A rou^h micrometer of his own 
construction served to measure the intenals between the bands 
at various distances from the mirror, and Fresnel succeeded in 
obtaining sufficient data to Ust his iheory. It cannot be my 
purpose to follow Fresnel and to describe all the various devices 
which he invented to confirm his views, and to establi h the true 
theory of diffraction. 1 hough he succeeded in making a convert 
of Arogo, the greate-t ruihorities then living, and the most 
influential men in scientific matters, both Laplace and Poisson 
disdained to consider the theory. The mathematical basis on 
which the theory re-ted seemed to them to he weak and in-uffi- 
cient. No doubt they were right; for many assumptions made 
by Fresnel were daring, and only justified by the results of 
further more careful investigntions; - ome of his assumptions even 
were inaccurate. It w as only when the phenomena of polarisation 
and double refraction were explained that Laplace acknowledged 
the great power of the undulatory theory, and with a remarkable 
inconsistency publicly stated hi* admiiaiion for Fresnel’s work, 
after a paper w hich is more umtfi-factory from a mathematical 
point of view than anything cl-fc written by Fresnel. The oppo¬ 
sition to the undulatory theory offered by the strictly mathemati¬ 
cal school no doubt prevent! d its rapid acceptance by the general 
body of scientific men, l ut it is doubtful whether its final success 
was delayed. On tbe contrary, Fresnel was spurred on to greater 
exertion*, and the excitement caused by the violent views taken 
by the opposed parties rendered the question a burning one, 
which it was neecssaiy to fettle definitely. The impartial obser¬ 
vers had, at the time of which we are speaking, one strong argu¬ 
ment for suspending their judgment. One great class of pheno¬ 
mena, now known under the title of phenomena of polarisation, 


two, Young perhaps had the greater inclination towards pure 
mathematics, yet he avoided wherever be could the use of 
mathematical symbols, and disdained to bring forward experi¬ 
mental verification for what he considered sufficiently clear 
without, 1 It is to Young that we owe most of the physical 
conceptions which have secured a final success for tbe undulatory 
theory of light. He was tbe first to explain tbe principle of inter¬ 
ference both of sound and of light, and he was the first to brine 
forward the idea of transverse vibrations of the undulations or 
light. The most diverse phenomena were explained by him, 
bnt their easy exi lanstion wws a sufficient proof to him of the 
theory he was .defending, and he d'd not trouble to verify bis 
conclu-iots by extensive numerical calculations. It thus hap¬ 
pened, that although Young was first in the field in familiing 
the true explanation of complicated phenomena, Fresnel, apply¬ 
ing mathematical analysis to a much greater extent, had a much 
more potent inAueoce in turning the scale of public opinion In 
favour of their common theory. 

Though Fresnel's fir>t memoir was published fourteen yeare 
after Young had established the principle of Interference, 
Young's writings had remained unnoticed by him as well as tiy 
the scientific world in general, and Fresnel w ax surprised and 
irritated to hear that another had been in the field before him. 
But everyone mu t agree that the chief share in securing the 
final triumph of the wave theory belongs to Fresnel, nor can 
there be any doubt that thfa it due to tbe mathematical calcula¬ 
tions which he applied to cases easily verified by experiment. 
For there is a great fascination In a table with one column 
beaded “calculate*,” another headed "observed,” and a third 
giving tbs differences with tbe decimal point as much to the left 
as possible. And it is right that such tables should play an im¬ 
portant part in tbe history of science, for whatever urn ultimate 
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the undulatory theory could successfully overcome the difficulty. 
Then, as before, it was Young who first gnve tbe physical ex¬ 
planation, while it was reserved for Fresnel again to show how 
tbe explanation was sufficient to account numerically for all tbe 
observed fact*. 

Those who first started the idea of luminous undulations 
founded their belief in great part on the analogy between the 
phenomena of light and those of round. In a wave of sound 
each particle moves in tbe dirreion in which tbe waves are pro¬ 
pagated, and it was natural to make the tame supposition for the 
waves of light. Yet the u ass of unexplained facts forced Young 
to consider the alternative care of waves in which the motion is 
in a plane at right angles to the direction of propagation. The 
waves of water In which ruch a motion parity takes place may 
have given to Young tbe fir.-t idea of a supposition which, as he 
showed, could account for mqny apparently singular phenomena. 
But his want of taste for calculations as well as for experi¬ 
mental verification prevented him from reaping the full fruits of 
bis fertile ideas. Fresnel tells us that when lie first conceived 
independently the idea of tram verse vibrations he considers d 
the supposition so contrary to received Ideas on the nature of 
vibrations of elastic fluids, that he hesitated to adopt it, and he 
adds: "Mr. Young, more bold in his conjectures and lew con¬ 
fiding in the views of geometers, published it before me, the ugh 
he perhaps thought it after ire.” But when once the question 
was raised, Fresnel applied to it the patient skill which, either 
by strict mathematical deductions or by happy guesses and 
assumptions turmoumed all difficulties, The phenomena of 
double refraction and their connection with polarisation were 
now explained, and all the varied phenomena of light seetaed 
naturally to follow from the simple support it n or waves of 
transverse vibrations. Such a successful application of uatbe- 
madcal calculations to the investigation of physical phenomena 
had not been beard of since the titgeof Newton, and could tj®$ 
foil in the end to produce its due effect. The supporteri of 
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Young and Fresnel became more numerous and confident, and 
tbe scientific societies duly acknowledged the services rendered 
by both. Young was elected one of the eight f reign members 
or the French Academy, and Fresnel received the Rumford 
Medal of the Royal Society, which, however, only reached him 
on his deathbed. 

The undulatory theory now entered on a stage in which it 
could be taken up by the mathematician pure and Bimple. Its 
foundations had to be rendered more secure, and its consequences 
had to be worked out to a greater extent than even Fresnel had 


The scruples which hindered most of the French mathemati¬ 
cians from accepting Fresnel’s views were shared by Poisson, 
wbo deduced from his equations a result ap arently paradoxical. 
According to Fresnel’s formulae, the centre of the shadow of a 
small circular disc formed by a luminous point should be as 
bright as if the disc were absent. But, however curious this 
result might be, it had been obseived just 100 years before 
Fresnel’s lime, and as that experiment had been completely for¬ 
gotten, Poisson’s theoretical conclusion had ag-iin to lie subjected 
to the test of experiment, when it was found to be completely 
in accordance with fact. 

But the most remarkable discovery made solely by calculation 
was the so-called conical refraction, theoretically deduced from 
Fresnel’s wave surface by Sir IVm, Hamilton. That gr^at 
mathe natician had found that a point, when looked at through a 
crystalline plate cut in a certain direction, should appear not ns 
a point, but as a ring, and the fact was verified experimentally 
by Prof. I-luyd. This discovery ba> always been considered 
one of the greatest triumphs of mathematicil physics, and justly 
ranks on equal terms with the discovery of the planet Neptane 
by Adams and Leverrier. It is necessary to remark, however, 
that strange and unexpected conclusions, especially when they 
have been arrived at after complicated mathematical transforma¬ 
tions, tempt us sometimes to exaggerate the additional support 
which their verification gives to the theory by means of which 
those conclusions have been reached. It is extremely unlikely 
that any theory should account for all the facts explained by 
Fresnel, and not also for all those discovered by bis successors. 
As a matter of fact, Fresnel's wave .surface is not tbe only one 
which has been suggested, but as they all contain the singular 
points at which the conical refract! in is produced, this pheno¬ 
menon is no proof that Fresnel’s equations are strictly correct. 
It often happens in mathematical explanations of physical phe¬ 
nomena that the equations originally deduced contain a series of 
constants which are then determined to fit the experiments. This 
process, which is perfectly legitimate, does however often prove 
only that the theory is successful in giving us a useful formula of 
interpolation, and need not be exclusive in favour of the ideas 
which have led to the formula. In a considerable number of 
cases, such as the reflection of light from inetals, and even the 
theory of double refraction, we have different formula: which all 
give, As far as we can test them, a sufficiently correct account of 
the facts and none of them therefore prove anything in favour 
of the views which the different authors of the equations have 
put forward. 

Before leaving our consideration of the service < rendered by 
mathematics to the undulatory theory, we mint not forget to 
notice the mathematical investigations by means of which its 
foundations have been placed on a safe dynamical basis. Tbe 
investigations of Cauchy, those of Green, which followed, but 
especially those of Stokes, have secured for this theory such a 
firm support tnat even Laplace might have accepted it without 
further scruples. As a matter of history these investigations 
have done little towards the final victory of the theory. They 
came too late to affect the course of events but they have in¬ 
creased the confidence of mathematicians in physical theories, 
and have prepared the way for further investigatidns. 

As 1 have already remarked, it is one of the greet objects of 
mathematical physics to Investigate how far we can safely push 
certain assumptions and where a new hypothesis mud be brought 
into play. And, indeed, when we ave carried our calculations 
as far as we can, when we have experimented and measured as 
much as we can, we find that the undulatory theory as it stands 
M present, though following up to a certain point with mar¬ 
vellous accuracy the true course of nature, shares the aotemon 
fete of nil theories, end leaves a vast quantity of facta unex¬ 
plained and waiting for more complete Investigations, Nor is 
tills to be .wondered at; cur emumptims as regards materiel 
media may in many cases give correct results and no doubt 


answer very well as a first approximation, but we arrive at a 
mint where <-uch a material medium can no longer he considered 
homogeneous, and here our conclusions must break down; but 
it is to mathematics that we must look for the next great step. 
The progress of the science of optics during this century has 
shown us how much mathematical calculation can help to esta¬ 
blish a great and important fact such as the existence of that all- 
pervading medium, the vibrations of which constitute light, and 
I may review more quickly the recent progress of other branches 
of science. 

In the science of heat we do not require mathematical calcula¬ 
tions to show the superiority of the mechanical over the corpus¬ 
cular theory. Sir 1 lumphy Davy’s experiment shows conclusively 
that heat cannot be a substance, and Joule’s experiments served 
further to illustrate the great advantages of the mechanical 
theory. The mathematical treatment of thermic problems was 
not required to establish a theory, but was suggested by practical 
considerations. *1110 important question, how much work we 
can get out of a steam-engine first attracted mathematicians, and 
out of this question the present science of thermodynamics may 
tie said to have arisen. 1 Carnot, who gave the initial impulse to 
these mathematical investigations, assumed in his papers that 
heat wa-N indestructible, though he seemed personally inclined to 
prefer the mechanical theory, which denied that indestructibility. 
Carnot's investigations were only gradually appreciated, and it 
was only when Clausius and Thomson corrected his theory so as 
to bring it into accordance with modern ideas, that peneral atten¬ 
tion was directed to the subject. It was found that so many 
important consequences of physical interest (as the lowering of 
the freezing-point of water by pressure) followed out of Carnot’s 
corrected reasoning that the mechanical theory now rapidly made 
its way, and though, as already mentioned, the proof of its truth 
rests on a perfectly simple experiment, mathematics must be 
considered to have had an important share in the final establish¬ 
ment of that theory. 

It seems impossible to speak of the services rendered by 
mathematics to the progress of our knowledge of heat without 
mentioning the great law of the dissipation of energy. No two 
sciences seem further apart than mathematics and metaphysics, 
yet mathematical proposiiions have often furnished material for 
m :taphysical speculations on the workings of nature. Thus the 
many dynamical propositions involving minimum or maximum 
properties, such as the principle of least action, have been taken 
to show that nature aUays works with the least expenditure of 
force, and thus the important law of dissipation of energy, 
which as .erts that the world must have a slow and gradual end, 
could not fail to be used in the discussion of its sudden and 
abrupt beginning. These metaphysical speculations react again 
on the progress of physics, but it seems doubtful how far this 
indirect influence of mathematics has been beneficial; at any 
rate mathematicians canuot beheld responsible for such an ex¬ 
tension of their jwwer. 

An offshoot or the mechanical theory of heat is the molecular 
theory of gases. The idea on which that theory i-* bated is not 
new, but it remained a speculation merely until, chiefly through 
the latmurs of Joule, the mechanical theory of heat was experi¬ 
mentally established, and its laws investigated. There is perhaps 
no branch of science in which mathematics has had such unex¬ 
pected results in forming and confirming our faith in purely 
physical conceptions. That matter is made up of atoms and 
molecules is an hypothesis which simplifies many physical and 
chemical problems. It may, on chemical grounds especially, be 
considered a highly probable hypothesis, but we c mid hardly 
have obtained the confirmation amounting to proof which the 
idea has received of late years, without the mathematical treat¬ 
ment which it has received at tbe hands of Clerk Maxwell and 
thole who have followed in his footsteps. One of the most 
astonishing results obtained by tyucwell is the one subsequently 
verified by experiment, that «o long as Boyle's law h true, the 
coefficient of viscosity, as well as that of the thermal conductivity 
in a ga\ is independent of the jircssure. This fact alone, 
which could never nave been obtained without the aid of mathe¬ 
matics, is a sufficiently strong foundation on which we may rest 
our belief in motecales. It would be extremely interesting to 
follow out (he more recent developments of the mechanical 
theory of gases, and to show bow both mathematics and the 
afaacMC of mathematics have advanced its pfo^ieast but if it is 
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n go d mlc to Fay nothing but good of the dead, it is a better 
one to say nothing at all of the living. 

I have already alluded to the mathmatical treatment of 
electricity and magnetism. The aid of tr at heir a ics here was 
not required to confirm a theory, tut rather to prepare the way 
for one. The complicated law*, regulaiing the attractions of 
electric and magnetic bodies, and of bodies canying electric 
currents, have by the aid of mathematics been reduced to their 
amplest form, and electrical units have been connected with" 
the ordinary mechanical units. This interesting branch of 
physics will furnish us with an example of the services which 
mathematics has rendered in directing the efforts of expert* 
mentors into the proper groove. We need cnly compare the 
magnetic mea>urements which were made during the last century 
witn those made in our own time.' While the early investiga¬ 
tions gave us only a series of numbers impossible to interpret 
without a large quantity of accessory data, which are generally 
omitted, modem measurements even when made by non-mathe¬ 
maticians, have generally been suggested by mathematical calcu¬ 
lations and very often serve a useful purpose. 

[ have hardly alluded, as yet, to the science of dynamics, 
which is the foundation of all applications of mathematics. Its 
progress has been s*eady since the time of Galileo, but all the 
marvellous results arrived at by New ten and his followers 
results which first show ed the great fertility of applied mathe¬ 
matics ate too familiar to need any tnumeration from me. The 
modem researches in hydrodynamics may perhaps not as yet 
have led to any definite result of physical inleiest, but they are 
rapidly progressing towards that end, and we may look forward 
to an increasing number of physical discoveries made by the aid 
of mathematics. 

In tracing the history of some of our modern theories, I have 
followed the usual plan of presenting the history of science as 
illustrated by the discoveries of our great scientific men. It is 
necessary, however, to draw attention to the fact, nnd 1 have 
tried to keep this point in view throughout this di-course, that it 
is not always the most conclusive arguments which carry the day, 
and that secondhand thinkers have often had a more potent in¬ 
fluence in shaping the coarse of scientific history than those to 
whom we now justly ascribe tbe greater merit of discovery. In 
cur historical studies, therefore, we ought to direct our attention 
not less to that which has influenced pubbe opinion, than to the 
actual soundness and originality of rach di-covercr. 

If we ransack old books of science wc often come across 
passages of long-forgotten writings, in which, when they are 
properly construed, when new meanings arc given to old words 
and obscure expressions are freely translated, we may trace a 
faint prophetic glimmering of a modern theory. Such passage; 
have a peculiar charm for the student of scientific histoiy ; they 
are often the only reward for much patient and otherwise use¬ 
less reading, and are interesting as showing the almost boundless 
ingenuity both of him who made the statement and of him wbo 
interpreted its meaning. But those who are fond of this proct-s 
of exhumation ought not to forget that two parties are necessary to 
every advance in science—the one that makes it and the one that 
believes in it, and the course of history is as much affected by 
the second class aa by the lint. 

“ A jest's prosperity lies in the tor 
OF him unit hears it, never in tbe tongue 
Of him that makes it. 1 * 

A scientific man, in so far as he influences the progress of 
scccQC# cannot be far ahead of bis time, and though bis writings 
may he road and admired centuries after his death, he will have 
written iu vain if he has not been appreciated by bis content* 
porarie* or by those who immediately followed them. For oar 
present purpose, then, wc must consider not so much those 
mathematical arguments which appear now to us the most con* 
duaivc ones,.but such as did appear conclusive to those whose 
opinion they, were meant, to . afiect. But if we try to discover 
what arguments have had.the greatest power in removing old 
preju ices and in causing a solid advance in science, we find that, 
they have often been of the mast flimsy nature. Analogies, 
sometimes not even good, ones, have tupe nded where solid 
reasoning, has failed, prejudices have beam overcome only by 
other prejudices, and a rough fllutratiaa.of a pomtof secondary 
importance -may hare made a.previously-obscure theory look 
more familiar, though not mont.clear, to the popular mind. 
What, for instance, bee the existence of Jupiter's four satellites 
to do with the question whether the earth tans round the sun 
or the summand the earth? Yetthediseaweryof thasasataUitea 


has produced a greater revolution in favour of tbe- Copertnoan 
theory than anything ebe that Galileo wrote on the subject; 

If we look st the history of science from the point of view ■ 
suggested by these considerations, we find that in addition to ihe 
legitimate influence of mathematics which we have traoedt its 
practical effects through less reasonable causer, have often been as 
powerful. The stattnieiU that in science authority is of no ava l 
against argument, is one the proof of which must be looked for 
in the future, rather than in the past* There con be little doubt 
that authority has list! a great effect in all Fcientific revolutions, 
and the authority of mathematicians was always greater than 
that of other men of j cience. Men are thoroughly convinced in 
one of two ways only; either by a train of reasoning which th*y 
can fully appreciate, or by one which is entirely above their 
comprehension. To those who are particularly amenable to the 
second kind of proof, mathematics has always been a mayic 
power. Many retuUs.^flrst obtained by the help of advanced 
mathematics have since been deduced by more elementary rea¬ 
soning, but it seems questionable whether the original author 
would have been as successful in overcoming the inertia of hit 
contemporaries, ifhehad confined himself to language intelligible 
to 1 he greater number of his render*. It i- no doubt due to llii**. 
cause that mathematical papers have brought with them more- 
widespread convincing power than we should now feel inclined 
to accord lo them. The papers of Young, in which he avoided 
mathenratical symbols, may appear to us sufficient to estahli-h 
the umlulatnry theory of light; the arguments of Sir Humphry 
Davy, the experiments of Joule, may >ecm absolutely conclusive 
in favour of the mrchanical theory of heat; but although the 
mathematical investigations of Fresnel, Clausius, and Thomson 
could be appreciated only by a much smaller number of readers, 
they had a more powerful influence in turning the scale of public 
0pin on in favour of the modern ideas. It seems sometime* 
almost as if it required an cxperimcntali-t to convince a mathe¬ 
matician, and a mathematician to convince the general world. 

It is impossible to enter into greater detail or to exemplify more 
amply the assertions which 1 have made without touching on 
delicate and controversial matters, but on the present occasion it- 
seemed to me to be specially fitting to point out that the cornu* 
of science is as much affected by the appreciative faculty 
of receptive minds as bar the creative faculty of the discoverer. 

It is given to few only to take an active and successful part in 
the production of scientific work. The young man who begins 
life with tbe idea of making a name ns a scientific discoverer ii 
like the little girl in launch who intended to become a profes¬ 
sional beauty. They may bath be successful, but if so, it will 
depend as much on the ready appreciation of tbeir contempo¬ 
raries as on themselves. The advance of science takes place 
through many channels, and each generation has its own part to 
play. Particular ideas, particular faculties are w'anted at par¬ 
ticular times, and no one can foretell where success will -be. 
Men u ha are now quoted as shining lights would have passed 
away unnoticed had they lived at other, times, and many a life 
has been one of patient but unsuccessful work, because its ener¬ 
gies were devotee to a subject which was barren, or at least lay 
fallow for a time. No one, for instance, who has attempted to 
read through J. B, Morinus’ work (and I doubt whether any one 
has ever got beyond the attempt) can fall to notice in him quali¬ 
ties which might have made a successful discoverer. In his 
method of determining longitudes by lunar distances Marines 
baa left us a lasting legacy. Paring tbe greater part of bis life* 
however, his energies were devoted to the study and application 
of astrology, and all tbe labour spent on that subject was throw* * 
away, although he did his best to make his own propbeoies come- 
true, and, having predicted ibe end of the world for a certain 1 
year, went through with his share of the proceedings and died' 
a natural death at the appointed time. A Priori, there was it*' 
reason why astrology when married to mathematics should' net 
have produced a healthy progeny, and looking especially to the 
state of science at the time,-we can have liltle fiwltto find with 
the old astrologers; it is only the long-end sad euporieMS'wfi* 
their failnre and disappointment that has given us the right to- 
loach at their unproductive efforts. 

History then does not tenth ueany royal road to-suooesn Bah* 

I more important for the ultimate program of troth than a soWtmy" 
snocasa-is the tnMngnftha faculfywhich.enablei tbeedendfle 
man to judge correctly, and to appeedate the results of those- 
who strike out near.roads aadeetand ther boundaries of'know* 1 
-ledge. It setae to w to be* one-of the chief objects oi< an**-- 
1 institution like thin to bringwp men, wbo, by eopsc h ro be a oem* 
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bideratiun of scientific sjiecolations, maj help to give that aolidity 
and elasticity t , public 1 pinion which 1 nece^ary for the rapid 
ailvai cl of science 

if i ay il ai the study of applied maihematics is pre eminently 
filled f u tl c imj rovcmci id an acute and correct judgment, 1 
illy cxj rcss a cutiment which, 1 am tire, is felt hv each of 
nycolka its for Ins own utject Where *> many attempts 
a c madt let us hope that nc may have the doored effect 

uMl EASIIi AM) LDLCAllOAAL 
IATLLIIGLALL 

Cahli 11 E —-I he Sm th s prizes were adjudged as fplloas 
iliL fist (o Mi Herman, of Irnmy College, the Senioi 
Wlanglei the cconl to Mi \co, of fat Johns (allege the 
Secmd Wia Ju 

Mr W 1 U Welden, 1 ) A , of Si Johns College, has lieci 
n nit \ate l to stu ly at the /ool Jgi *al faupot^at Nar leg t 11 June 
1 1882 ' 

Among the subjects for which Downing College offers minor 
*ch In h | s of f ool 40/ to 70/ per annum (examination June 
6) are Chemist ), I hy«cs, Physiology, Comj»rative Anatomy 
uid Bo any No candidate will be examined in more than tbnu 
subject, and two of them must be chosen from the first three 
named Great w eight will be given to special proficiency in 
one <utyect 1 he s holarships are open to non collegiate 
tudeuts 01 to those uh> line resided le $ than one term m 
any college In June, also the College offers one foundation 
Scholors.il p in Natural bcience, open to all members of the 
Ui lveisify uli j have not kept more than six terms 

1 1 of S uait 1 m been elected a Member of the Council of the 
Senate until November 7, 1884, tn the place of lrof Cayley, 
it igued 

The Burney prize for the present yeai is ti be given foran 
c say 011 the following subject ‘The Ideological argument 
f r the exi tencc of an intelligent and moral Fust Cause, a 
aflected 1 y recent Scieniific Investigation 

Mr MocAl ster u lecturing at St John s College on Methods 
of 1 bysical Diagnosis for medical students bcginnn g chemical 
woil Di Gaskeh is lecturing on ke piration, Mr Lea wil 
lecture in March on 1 hywological Cbcmi try 

f he Chau of Agiiculturc at the Royal Agricultural College 
Cirencester, vacant at the close of the present Session has been 
offered t and accepted by Mr Herbert | Little, of Coldham 
Hall, Mi heath 


SCIENTIFIC SI RIALS 
yew m l of the Asiatic Society 0/ lineal, vol 1 part 2, No 4 
(l)ectml cr 21, 1881) contains \V 1 Blanfoid, notes on au 
H patently undcBtnbcd species of Varnuus fi m T enas eiim and 
i otes on oilier leptiles and amphib a —1 Mod Mason and L 
de Niccville, second part of ihopnloceious lepidoptera from 
l’oil Blair, Andaman Islands, with desenj uou and nate on 
tew or hLtle known species and \ailcties ((late 14) Hus last 
adds twenty two species to the fauna — Gcoflciy Ncvill, dc 
cnption of u new species < ( Routed ir a from the 11 av of liei gal 
(A deieatnh) —M T Ulanford, a numeinal estimate of the 
1 peues of a roal- chiefly land and fresh w atcr, Imlierto ictorded 
from Buti h liota and us dtpendenctes Mainnals405 Birds 
1681, Reptiles 514 Batrachia about too, H-hen 1357, Mollusca 
tend and ficdiwater uliout tooo, Coleojitcra,4780, Hymenopteru 
850, ljupuloptera 4620, llemipttia about 650, Neuroptera about 
350, Djpttra 300 (?) Orthoptera 350 (?) Arachnula 120, Myna 
p«da 50, Crustacea, land and fiesb water, too A glance at 
these figures and a companion of them with the number of 
species known of the Arthropod oruere in Lurope will how 
Asigl rfsidiati naturalists how much there i*«yet to be done 
Before the fauna of this great country approaches a oomptete 
wnusnoration—j Wood Meson, on Emi/us ttwmMtmtur, a 
1 «w species from North-La t India (| late 4) 

twm/m dtr EkyuK wtd Chemie, No 1, !88a.—Detennba 
twn of temperature changes ui expansion artd contraction of 
metal wite , and the meJwuicftl equivalent of heat, by H 
■Haifa — Diseftjsrsm on the 1 owners Lowun theory of tent-con. 
duetfon, by W, Hergetcll —On the reh ton of the fretting pot.t 
of writ-sortitions' to their law* of tension, by F Koteeck - He- 
-mukcfiff HerrWollner a note on the spectra bf hydrogen and 

trfatedMheoretftiHy and eeperhnttittily, by 11 Struve —Xht the 


application of the telephone to ditui nj the rest tancc of 
gaffamc elements and batteries, l y h Lew —On the cxisteice 
of a dulectuc polmsation in dectrolytc, by R Lollcy — O 
the diffeiential pulley by C ltohn — theory of refnction on 1 
geometric il ba is, by A Rerbei —On the cl metric resistance of 
gases, by L LdhmJ —Remarks on Hen 1 Auerbachs eeu 1 t 
jkij ei on magnet c reaction, by G M ledemann —On an apparilus 
f 1 representing the phenomena of gey ers, by the same —On 
the Wl catstonc bri Ige, ly k 1 Slottc 
Archnts dt Santas Physiques it \atwehs January 1882 — 
Lxpcnmental researches on the action r>F j 01 o is on m illuxc 
ly L \ ung —Memoir on the newrcgi tenng baioaietcr of tnc 
Mele tological Observatory of Lausanne by H Dufourand H 
Amstun—lhe landslip'at klm by A Heun — Researd e 1 

the ethers of right tartaric acid by A 1 ictet 
Zeitschnft fut vnss nsehajtfiehe Zeohgt , vol xxxn , jirt 3 
(December 30 1881) contains —Dr G Haller on the structure 
of the ba c ptida. (bird para ites Dermalerchida?), plates 24 
a cl 23 —\\ Mau on iscofonlos 11 mn^tr O 1 M , bung a c n 
tuhu ion to a knowledge of the anatomy and histology of the 
Annelid-, pla c 26 an 1 27—Flios Mct-ihinkoff, comparative 
anatomy stud its —(1) h Modem formation in the Geryomdc 
(2) on s me stye of the pnraMte if Ctimartna phtc 28 — 
l)i Augu t Grul tr, on Dim rfha mttfan a tia.11 ition form 
(Mischlorm) between the H gellates and Helmzoa, plate 29 — 
l)r August Grubei a contrilmtion to a knowledge of the 
Amoeba, plate 30—Prof Herb-t the natuial listory of the 
badger —1 rof A Butschli, contnlnition to a knowledge of the 
skeleton of the Ridi dmans, especially that of the Cyrtidc, 
plate 31 33 

Enut 1 Scieuhfico Industnalt, Jauuaiy 15—On radiophone 
by A Volta —1 wo sp cunens of lommalme uid beryl fioin 

I Iba (with chrouiolithogrn| hs) and Ilian mierol le, tv A 
Cirsi —111 cct- in winter ly 1 Baigagh —A main of iauli 
lating the piepuation of some insect , t y T Stefauelli 

SOC/E1/EA AAD ACADEMIES 

London 

Royal SOwi*ty, January 26 — 1 lhe Influence c f fatre » and 
St am o 1 lhe Action of I hysical horcc-s By Hubert loinl 
sc n, BA Communicated by 1 rof M Grylls Adams, M.A , 
IKS iart II LleOueal Conductivity (Abstract) 

I he temp nary aheiation of clcuncai cmductivity which can 
be produced b> longitudinal traction was mc-isuied for all the 
metal wires u&ed in 1 ait 1 T both m the hard riiawu and annealed 
oondiUun, and, 1 1 addition, foi car ban and uickel 

lhe electrical resistances of all the suboancci which weie 
examined, were, with the exception of nickel, inercitc 1 by teui 
porary ljngitudmal stiess With luekd, haneser, of which 
metal a wire nearly chemically pure was at length w thdifliculty 
jirocured (thiougli the kindness of Mctfi Jolmson Maltbt), 
and Go ), the itsutauce was found to dimmish, under lwigi 
ludmal stress n>L corned beyond a certain jjaint, but after this 
point had been attained further stress began to me ease the 
resistance lhe effect on ipckel appears slill more remarkable 
when we reflect that the change, of dimensions produced by lhe 
ires j aau Ly, ncrcase of length and diminution of u ecuon, 
W mid me los the lerisbuicc 

Hie s/e tju resistance uf all the substance , cxcej t uickel irti 1 
nlutuuuni, were increase! by tempo ary I aigilud ual sties 
Mith aluuunuim and nickel the specific icsistaiu.es weic dim 
mshed by stress not carried beyond a certain limit 
One of 1 he most remiikat le features discernible in the re ul 
is the smulajit) of the older of (he metals t j that of the o der 11 
“rotauonal coefficients of metal recently given by lrof Hall 
(NATURE, vol xxiv p 46, abstract-of a note read by lrof 1 

II Hall at tie meeliug of the British Asstcall>n at \ ik), 
uideed so strikuig is the relationship in the case of the metal s 
iron, slue, aluiuiumm, 4ud mctel tail there would aj p ar t j be 
it) doubt that a senes of ex|ierintcits made with a view of 
determtfilpg the effects of moclmaicil stress and stiau on the 
" rotational ccieflicnwts ’ w ould be of the greatest value 

Another ppmt to be u diced is that thoalttsanouof the specific 
re»i>tar r«h of tha. all y* 1 trots platinuin silver, aud German 
. stiver, u uuieh less than that of the several coustUtteute rt e these 
allo^Sr aid. at flr»t sight there uoulinppaar to ha somecdituu 
between the alteration of resistance caused by dumge of ton- 
peratur* and that due to mechamsat stress, but it has be n 
proved jhy the e-«avl other experreients tJukUhe Miaxa+e of re 
slstance caused by rise of temp rature is 11 so ne cas-s one 
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hundred time* that attending the fame amount of expansion by 
mechanical stress; and, apart from the fact that with nickeTand 
carbon the effects of change of temperature and of longitudinal 
stress are of an opposite nature, it is evident that the former are 
to be attributed to other causes than trere expansion. 

Compression was proved to produce on the electrical resistance 
Of carbon a contra^ effect to that caused by extension { this 
statement applies to the alteration of specific resistance as well . 
as of the total resistance. An 

Stres«, applied in a direction transverse to that cf the current^ | 
was also found to produce in several metals both temporary and 
permanent alterations of resistance of a nature opposite to those 
resulting from longitudinal traction. 

Stress applied equally in all directions by means of an 
hydraulic press was proved to diminish tbe resistance of copper 
and iron ; and the experiments showed that tbe lowering of the 
temperature of the freezing-point of water can be accurately and 
readily measured by observations of the change of electrical 
resistance of a wire. 

The total resistance of most metals is permanently increased 
by permanent longitudinal extension, but with nickel t total 
resistance is permanently decreased, provided the extension does 
not exceed a certain limit: beyond this limit further extension 
causes the resistance to increase. 

Tbe small effectB which can be produced by permanent extern 
•ion, hammering, and tersion on specific electrical resistance 
were very fully investigated, and are shown in the paper by a 
series of curves. All the metals examined, except iron and 
nickel, have their specific resistances increased by strain caused 
by the above-mentioned processes, provided the strain does not 
exceed a certain limit, beyond this limit further strain decreases 
the specific resistance. In tbe case of iron and nicke', on the 
contrary, the specific resistance is at first decreased and afterwards 
increa-ed. 

The effect on the resistance of annea’cd steel produced by 
heating and suddenly cooling was also studied, and it was proved 
that if tbe steel he heated to a temperature under "dull red," 
sudden cooling decreases the resistance; whereas if tbe metal be 
heated up to or beyond "dull red,” sudden cooling increases the 
resistance: the strain, therefore, caused by this process, and that 
resulting from purely mechanical treatment, are similar as 
regards their influence on the electrical resistance. 

The amount of recovery of electrical cocductivity produced 
by time in wires, which are in a state of strain, is shown in the 
paper for several metals by a series of curves, rnd these exhibit 
most conclusively the superiority of platinum-silver over German- 
silver when an accurate copy or a standard resistance has to be 
kept for a long period of time; in fact, of all the metals tested, 
German-silver showed the most marked recovery of conductivity, 
and platinum-silver the least. 

1 he recovery of electrical conductivity is in all cases attended 
with recovery of longitudinal elasticity and of torsional rigidity. 

A full examination of the influence of permanent strain on 
the susceptibility to temporary change of resistance from ebange 
of temperature showed that metals may be divided into two 
classes. In the first of these classes, which includes iron, zinc, 
and platinum-silver, the strained wire ia most increased in resist¬ 
ance by rise of temperature up to a certain limit of strain, whilst 
beyond this limit further stnun diminishes the first effect. In 
t(fe second class, which comprises cooper, silver, platinum, and 
German-silver, the strained wire is least increased in resistance 
by rhe of temperature, but that, here again, after a certain 
point of strain bas been reached, the first effect begins to be 
diminished. 

After some trouble, means were found of measuring with con¬ 
siderable accuracy at ioo°C. the alteration of electrical resistance 
due to temporary longitudinal ti action, and the experiments led 
to the belief that the elasticity of iron and steel is not tempo¬ 
rarily but permanently increased by raising the temperature to 
ioo" C. Subsequently direct observations of the elasticity made 
in the maimer described in Part I., but on shorter lengths of 
wire, placed in an air-chamber, the temperature of which could 
be maintained constantly at ioo* C., proved beyond a doubt that 
if M. Wertheim, to whom we owe so much of our knowledge 
concerning elasticity, had examined the elasticity of iron and 
steel after these metals, tested at the higher temperature of 100* 
C-, had again cooled down to the lower one, he would have found 
that what to him appeared. In die ease of these metals {Ann. de 
Ckimic et de Pkys., 3me strie, 1844, p. 431) to be a temporary 
increase of elasticity was really a permanent one, and if tbe 


wires used had been tested several times, first at the higher and 
then at the lower temperature, he would have also found, pro¬ 
vided sufficient rest ajter cooling had hem allowed, that the elas¬ 
ticity of both iron and steel is temporarily diminished by raising 
the temperature to ioo D C. 

The temporary alteration of susceptibility to charge of resist¬ 
ance from change of stress, which is effected in the cose of 
nickel by raising the temperature to too* C., is as remarkable aa 
the susceptibility itself, and the maximum diminution of resist¬ 
ance which could lie produced by stress when tbe metal was at 
the temperature of the room was actually more than twice that at 
too* C. 

T^e alteration of electrical conductivity which can be pro¬ 
duced bySnagnetisation was carefully studied, and a full account 
of tbe modes of experimenting, of the apparatus employed, and 
the precautions adapted will be found in the paper. The sub¬ 
stances examined ^ue iron, steel, nickel, cobalt, bismuth, 
copper, and rinc, jUJp all casts, except that of copper, it was 
proved that longirWmal magnetisation increases the electrical 
resistance, whether the substance is in an annealed or unannealtd 
conditio^ 

Of all the metals examined, annealed nickel was by far the 
mos-t affected by a given amount of magnetising force. 

The increase of resistance produced by magnetisation can be 
very accurately represented by the formula 7=11. a + b . 0 -, 
where 7 is the increase of rc-istance, a tbe magnetising force, 0 
'the induced magnetism, and a, b constants for the same sub¬ 
stance when the same amount of current per unit of area flows 
through the substance. 

In the paper, curves are shown exhibiting the connections 
between increase of re-istance, magnetisation, and induced 
magnetism. From these curves, and from the fact of the above- 
mentioned formula holding good, it is assumed that tbe resist¬ 
ance will go on increasing with the magnetising force even when 
the latter is so great that further increase of force does not 
produce perceptible increase of magnetism. 

The “ circular ” magnetisation which any magnetic substance 
undergoes when a current is conducted through it, seems to have 
very little or no appreciable effect on the electrical resistance of 
the substance, so that, if we compare the resistances of iron and 
plat ir uni, the ratio of the two will be independent of the electro¬ 
motor employed in the "bridge.” 

The effects of temporary stress on the alteration by magnetism 
of ihe resistance of an iron or nickel wire are of a somewhat 
similar nature to those caused by the stress on the magnetic 
inductive capacity of these metals, and the same may be 
said with regard to the effects of the permanent strains due to 
extension, torsion, &c. Longitudinal stress which may be mode 
to diminish considerably the susceptibility to alteration of re¬ 
sistance from magnetisation, cannot even when carried to tbe 
extent of causing breakage, change the nature of tbe alteration. 

There is apparently a clore relationship between the “ vis¬ 
cosity" of a metal and its specific electrical resistance, and it 
seems very probable that a full investigation of the former of 
these two physical properties by the method of torsional vibra¬ 
tions would afford valuable information respecting the latter. 


Zoological Society, February 7.—Prof. W. II. Flower, 

"" “ -" * ir.—Mr. V " * * - 


F.R.S., president, in the chair.—Mr. Henry Seebobm, F.Z.S., 
exhibited and made remarks on a series of Goldfinches (ob¬ 
tained at Krasnoyarsk in Central Asia) which presented every 
form of transition beta een Carduclis major and Cardtte/is cam • 
ceps .—The Secretary exhibited, on behalf of Mr. Peter Inch- 
bald, F.Z.S., two carious hybrid ducks, obtained on some orna¬ 
mental water near Darlington,—Mr. St. George Mivart read a 
paper on the classification and distribution of tbe AHuroidta, 
He regarded this suborder as best divisible into three families— 
(I) Felidee, (a) Viverrida , (3) Hyanida. The Wider he pn- 

K ’ed to subdivide into but two genera, FtHs and Cynalurus, 

\ Viverrida into the five subfamilies, (t) Vtverrina, (1) GaH- 
dictina , (3) Euplerina, (4) Cryptoproctina, and (5) Herpesttna, 
The Hyanida were referred to two subfamilies—(1) Protdina, 
(2) fiyoniua. The author regarded Cryptoproeta aa a true 
Vjverrine animal, attaching but very little injporlance to denial 
characters save aa discriminating species and genera. The G«U- 
dictina were arranged to Include the gen enGalidietis, Galhfid, 
and Htmigalidia, the last-named genus having been instituted 
for the species previously known as Gatidia ohvacea and Gatiaks 
coneobr , -Mr, w. A. Forbes reed a paper on some points & 
the anatomy of the Indian Darter {them melanognster), and 
gave a description of the meehanism of the neck In this gents* 
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in connection with the habits of the birds.—A communication 
wu read from Prof. P. Martin Duncan, F.U.S., containing 
descriptions of some recent corals collected by Mr. J. Y, John¬ 
son at a few'fathoms' depth in the sea off Funchal, Madeira,— 
Mr. Stuart O. Ridley read a paper on the arrangement of the 
Coralliid«, and gave a review of the genera and species of this 
family, which contains the Red Corals. The description of a 
new species obtained at the Mauritius w as given, a-, well as of 
an interesting, but probably n ,t new form, said to come from 
Japan. *, 

Physical Society, February ti.—Annual General Meeting. 
—Prof. W, Grylls Adame, in the chair.—The president rad the 
teporl of the council for the past year, from which it appeared 
that in this, the tenth year of the Society, it was in.a highly 
satisfactory condition, and numbered 331 members, —Si?Charles 
Wheatstone’s papers had been published; DtJoule’s-wcM soon 
to he so ; and delegates from the Society WUpien part in the 
Electrical Congress at Paris, ihe I iylitning Committee, &c, 
—The irea-urer, Dr. Atkinson, read the audited report of the 
financial stite of the Society ; and the following office^ were 
after a ball it declared elected for the ensuing year:—President: 
Prof. K. H, Clifton, F.R.S. } Vice-president (past president) : 
Sir W. Thomson ; Vice-presidents : Prof. G. C. Foster, Prof. F. 
Fuller, Dr. J. Hopkinson, Lord Rayleigh; Secretaries: Prof. A.W. 
Remold, Prof. W. Chandler Roberts; Treasurer: l>r. E. Atkinson; 
Demon-trator: Prof. F. Guthrie; other member- ofCounc'l: Prof. 
W. G. Adam-., Prof. W.K. Ayrton, Mr. Slid I ford Bidwell, Mr. 
Walter Hailey, Pr-*f. |. A. Fleming, Mr. k. J. l.ecky, Dr. Hugo 
Muller, Prof. Osborne Reynold-, Prof. A. W, Riicker; Hono¬ 
rary Member: Prof. G. Quincke.—Votes of thanks were then 
passed to the Lords Commis-ioners of the Committee of Council 
on Educatim for the use of the meeting hall, to the past-pre¬ 
sident, Sir Wu. Thomson, to the Secretaries, the Treasurer 
and Demonstrator, as well as to the Auditors, Mr. Shellfonl 
Bidwell, and Mr. E. Rigg. Prof. A dims then resolved the 
meeting into an ordinary one, and called Prof. Clifton to the 
chair.—Dr. C. R. Alder Wright, F.R.S., then read a paper on 
the relation between the electromotive force of a Dailiell 
element and the chemical affinity involved in its action. The 
author has investigated the causes which lend to a fall of E.M. F. 
in a Daniell cell when in action. Me found the amount of fall 
for increasing current densities and plotted it in a curve. The 
fall was slight when pure commercial or amalgamated zinc, or 
zinc coated with a film of copper was employed. Amalgamated 
copper plate gave more rapid rates of f.di than electro-coated 
ones. Dilute sulphuric acid round the zinc also gave a le-s rapid 
fall than sulphate of zinc solution round it Ju all cases no appre¬ 
ciable fall was noticed when the current did not exceed eight 
micro-amperes per square centimetre of plate - urface. With four 
to six times the density a decrease of EMF from 05 to 1 per cent, 
resulted, and with currents exceeding 3000 micro-amperes in den¬ 
sity per square centimetre of surface, the fall exceeded 10 per cent. 
A series of experiments were made to determine the fall due to 
change in the density of the solution by migration of the ions 
causing a stronger zinc and a weaker copper solution. These 
showed that with nearly saturated zinc sulphate solution (sp.gr. 
1*4) and very dilate copper sulphate solution, the maximum fall 
in£.M.F. is developed, and Is less than *04 volts; hence the 
total fall in E.M.F. due to migration of the ions when mode¬ 
rately strong curreuts pass is only a fraction of the total fall. It 
follows that the energy dae to the actions taking place in the 
cell, although wholly manifested in electric action expressible in 
volt-coulombs, when the current is very small, is not wholly so 
manifested when the currant is stronger; the author expresses 
this idea by calling the energy manife-ted in electric action 
adjuvant, and the remainder as non-adjuvant. He finds that 
the major part of the latter energy is absorbed in nations having 
their seat at the surface of the copper plate, and the rest in 
actions at the surface of the zinc plate. It is transformed into 
heat according to Jople’s law. As a subsidiary rc-ult, it appears 
that the E.M.F. of a Daniell cell, with zinc and copper sulphate 
solutions of equal specific gravity, a pure amalgamated sine 
. plate, and either a freshly deposited copper or an amalgamated 
coppar plate, Is a standard subject to less departure from the 
K.M.F, of other Daniell cells than the Clark’s standard ele¬ 
ments, which appear to vary one from another. On the other 
hand, n Clark cm! keeps Rcmibly constant to its original value 
if properly set up) during a period of montha or years, at a con- 
Mapt temperature, whereas a Daniell standard falls from its 
original value after a few hours or days at most. 


Enlbmological Society, February 1.—Mr. H. T. Stainton, 
F.R.S., president, in the chair.—The President appointed 
Messrs. Pascoe and Godmnn and Lord Walsingham as vice- 
pre-idenK One new Member was elected.—Mr. E. A. Fitch 
exhibited a variety of Strtnta clothrota from Fordingbridgc; 
two larvre of Anthroctrida from Galway ; and a new- Myrmeeo- 
philous Coleopteron from India.--Mr. C. O. Waterhouse exhi¬ 
bited specimens of Macromcla Balyi , Crotch, and of two -pecies 
o&Pentutomid* from India.—Sir S. S. Sauiulers exhibited 
specimens of Halticella osminda, and read some notes on 
Ruchatcia vetusta, Duf.—Papers read : Mr. A. G. Butler, on a 
small collection of Lcpidoptera from the Hawaiian Island*; 
Prof. Westwood, descriptions of insects infesting Ficus sj contort 
and F. ca*ic« ; and Dr. D. Sharp, on the classification of the 
Adcphaga, or carnivorous scries of Coleopiera . 

Geologists' Association, February 4. —Annual Meeting.— 
’I he foil -wing were elected Officers and General Committee for 
the ensuing year: —President, W, II. ltudkston, F.G.S., 
F.C.S.; Vice-Pre-idents: Prof. T. Rupert Jones, F.R.S., 
Henry Woodward, F.R.S., Jas. Parker, F.G.S., J. Hopkinson, 
F.G.S.; Treasurer, J. Logan Lobley, F.G.S.; Secretary, J. 
Foulerton, M.D., F.C.S.; Editor, Rev. J. F. Blake, F.G.S.; 
Librarian, Ed. 1 ilchfietd ; Wm. Carruthers, F.R.S., E. Swain, 
F.G.S., R. W. Cheadle, F.G.S., J. Bradford, W. J. Spratlmg, 
F.G.S., J. Drew, F.G.S., W. Fawcett. U.Sc., F. W. Rudler, 
*F.G.S., II. Hick-, F.G.S., H. M. Klaa-sen, F.G.S., Prof. 
John Morris, F.G.S., B. B. Woodward, F.G.S. 

Victoria (Philosophical) Institute, February 20.—A 
paper on evolution as held by Ihuckel and his followers was 
read by Mr. Hassell. The author considered that one of the 
great defects of Haeckel's theory wa-, that it required one to 
believe in great effects resulting from cause-which all that we 
knew of natural history showed must be in-ufficient. 

Institution of Civil Engineer*, February 14.—Sir Frederick 
Bramwell, F.R.S., vice president, in the chair.—the paper read 
was on air-refrigerating machinery and its applications, by Me. 
J. J. Coleman. 

Edinburgh 

Royal Society, January 30.—Emeritus Professor Bilfom, 
vice-president, in the chair.—At the request of the Council, the 
Rev. Dr, Cazenove gave an address on the historical (docu¬ 
mentary) evidence for the destruction of Herculaneum and 
Pompeii by the eruption of Vesuvius, A.D. 79. 1 be references 
to the catastrophe by contrmporane nis authors, such as Martial, 
Plutarch, Statiu., Josephus, 'he younger Pliny, &c. f arc so 
vague and general that they might very reasonably have been 
discredited if the buried cities had not been actually discovered ; 
and it is first from a work of Dion Casius, published 140 year- 
after the event, that we learn the nimes of the overwhelmed 
cities or get any detailed information at all. The inquiry indeed 
dealt a serious blow to the view held by a certain school, that 
historical evidence should be based only on enntemporary-w ritten 
records; for in thi* case it was the non-contemporary writer that 
gave the precise information.— Frof. Turner described and exhi¬ 
bited certnin bones of a Sowerby’s whale (Mesophodon Sower by \\ 
which had been captured in Shetland in May, 1S81. From a 
comparison with the sj ecimen of this very rare species belonging 
to the Industrial Museum, he concluded that the recently- 
captured animal was the older, being especially characterised by 
thejpresence of a bone running down the centre of the peculiarly 
elongated snout, and thus filling up what, in the Museum speci¬ 
men, is a well-marked groove. Probably the ossification had 
not proceeded far enough in the less mature animal to insure it- 
persutguce in the skeleton. The Shetland specimen (a male) 
also possessed two large teeth on the lower jaw, which, though 
present in the other, were not large enough to come above the 

K m, This seemed to Indicate a sexual difference.—Prof. 

doon react a paper by Dr. Joseph'Bancroft, on respiration in 
the mots of certain shore plants. His observations referred 
chiefly to the remarkable rootlets of Avieennia. These rootlets 
grow vertically upwards from the larger roots which extend them 
selves horizontally in the mud of salt-water creeks. The mnd 
, bank around the stem is covered by a brush of such rootlets to a 
distonce.of from four to six yards from the bole of the tree. 
This brash* by entangling protects the tfenk from destruc¬ 
tion by strum or tide. The rootlets are studded with pits or 
pores emitting powdery mstter which consitts of cells, and 
Which may be observed floating on the surface of the brackish 
water of tne creek. There pores he regards ns corresponding to 
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leoticels, and he finds that when air is forced into the cut dbd of 
a rootlet it issues by the pores. Hence he conjectures that the 
function of the pores is to contribute to the aeration of the plant, 
a view coinciding with that held by several botanists as to the 
lenticels, which they regard as structures affording, like itomatu, 
a communication between the atmosphere and the interior of the 
plant,—Prof. B. Balfour presented three Latin diagnoses jirepared 
by Dr. J. Muller, Dr. G. Dickie, and Pr. C. M. Cooke, of titi" 
lichens, algae, and fungi collected by him and partly by Dr. 

Schweinfurth in the Island of Socotra.—Prof. Tail communi¬ 
cated a note by I’rof. Piazzi Smyth, who, with the aid of a very 
superior spectroscope, has recently discovered that the low- 
temperature spectrum of oxygen docs not consist of five tttaque 
lines as hitherto believed, but that four at least of there are 
triple or quadruple, and have the fluted appearance common to 
other luw-tcmpemture gaseous spectra. 

Paris 

Academy of Sciences, February 13.—M. Jamin in the chair, 

—The deaths of M. Bussey, free Academician, and M. Decaisne, 
member in Rural Economy, were commented upon. Discourses 
at Ihe funeral of the latter, by MM. Houley, Fremy, van Tiegkem, 
and De^chartre.—On the law of deviation of Foucault’s pen¬ 
dulum, by M. Bertrand.—On some applications of the theory 
of elliptic functions, by M. Herniite.—On a new memoir of M. 

Hirn, “Experimental researches on the relation between the 
resistance of air and its temperature, by M. Faye. This memoir 
(noticed in NatURK, vol. xxv, p. 325) M. Faye regards as an 
important and pregnant scientific event.—On double salts formed 
by haloid salts of merary, by M. Bertheiot.—Effects of hyp¬ 
notism on some animals, by M. H. Milnc-Edwards. Fowls, &c., 
hypnotised several times by M. Halting were injured in the ner¬ 
vous system; they were paralysed and died. M. Milne-Edwards 
thinks the increased aptness of persons often hypnotised, os sub¬ 
jects for demonstration, is a had sign, and that hysteric persons 
should not he often so treated.—Proofs of the breaking up of a 
southern continent during the modem age of the earth, by M. 

Blanchard. New Zealand and.‘-mall adjacent islands (Auckland, 

Maqunrie, Chatham, Antipodes, Bounty, and probably others) 
he regards as the dtbris of this old continent; finding evidence 
chiefly in the similarity of living things, and also in soundings 
and in the disappearance of the huge Maas (which he thinks 
explained by changes in the land, the birds having then been 
huddled together in small space, and perishing by hundreds). 

M. Alph. Milne-Edwards passed some stric'ures on M. 

Blanchard's conclusions, holding, inter alia, that the Ant¬ 
arctic islands (such as Auckland and Campbell Islands) were 
not formerly connected to New Zealand. M. Blanchard re¬ 
plied.—On the roots of sanitary matrices, by Prof. Sylvester. 

—Researches on the nitrogen-acids derived from acetones, 
by M. Cbancel.—On the various nervous states produced by 
hypnotisation in hysteric person*, by M. Charcot. He distin¬ 
guishes the cataleptic, the lethargic, and the somnambulic state. 

—On a spouting thermal water obtained in the plain of Forez, 
by M. Laur. Boring to a depth of 502 m, they observed at 
irregular intervals eruptions of carbonic gas projecting a column 
rf hot water 26 m. for 20 minutes. The vertical lube had a 
diameter of about 8 inches. Changes of water level accompnny 
Ihe phenomenon.—On the employment of bitumen of Judaea 

against diseases of the vine, by M. Alric. He quotes in forma- _ _ . . 

tion from an account of the journey of Nassiri-khosan in Syria I Ouu Boo* snytr fr¬ 
aud Palestine. It is said that phylloxera in Palestine, in the 
Middle Ages, was suppressed by means of this bitumen. M. 

Dumas promised an analysis of the substance, a small barrel of 
which had been sent to the Academy.—Observations of planets 
221 Patisa and 222 Palisa at Paris Observatory, by M. 

Bigourdan,—On the companion of the star 7 of Andromeda, 
ana on a new mode of regulation of an equatorial, by M. Andre. 

A 6-inch equatorial lately set up by MM, BrunneT in Lyons 
Observatory decompose* clearly (with a magnification of 200) 
the star named, an effect generally regarded as a test for 8-inch 
objective*, and which seems only to have been once bad before, 
with aid of a With silvered minor. In regulation MM. Bntmer 
use a spirit level and a nadir ocnlar.—On the distribution, in the 
plane of roots, of an algebraic equation whose first member 
satisfies a linear differential equation of the second order, by M. 

Lagnerre.—On lingular points of differential equations by M. 

PoTncarf—On the form* of integrals nfcertafn linear diffisrentfsi 
equations, by M. Picard,—On a ea*e of reduction of • functions 
of two variables to* functions of one variable, dvM. AppdL—On 
quadratic forms with two series of variables,,!)? M. Le Paige.—On j 


the divisibility of certain quotients by powers of a certain factorial, 
by M. Andr 6 ,~ 0 n shock of elastic bodies, by M. Pllleux. He de¬ 
scribes some instructive experiments with ivory cubes hungina row, 
and an ivory bait allowed to impinge on them.—Electric actions 
in similar conducting systems, by M. Deprez,—On the electrie 
transport of force to great distances, by M. Deprez. With 
small modified Gramme machines weighing about 100 kg. he has 
got a w-eful work of 37 kgi/>. with an interposed resistance of 
ohm j , representing 78*6 km. of ordinary telegraph wire.— 
On methods of comparison of induction coefficients, by M. 
Brillouin.—On the generality of the electrochemical method for 
figuration of equipotential lines, by M. Gucbhard.—Hydrody¬ 
namic experiments; imitation, with liquid currents, of the phe¬ 
nomena of electromagnetism, by M. Decharme. lie uses, instead 
of the pulsating or vibrating bodies of Bjerknes (in water), liquid 
currents, continuous or interrupted, acting in air or water. He 
describes a hydCO-elUctrotnagnet with interrupted currents.— 
Polarinieter with ordinary light, by M. Laurent, He introduces 
into an ordinary polarimeter, between the tube and the analyser, 
a Solci^compensator, with prismatic quartz plates.—On oxy¬ 
chlorides of magnesium, by M. Andre—On oxychlorides 
of sulphur, by M. Ogier.—Action of cyanide of potassium 
on trichloracetatc of potassium, by M. Bourgoin.—On the 
heat of formation of fcrricyanhydric acid, by M. Joannis. He 
arrives at the number + 280*5 cal.—On galactine, by M. Muutz. 
This is a gum which he extracts from grain of lucerne ; it is 
marked by high dextrogyrous rotatory power, and the property 
of giving, with dilute acids, the products of decomposition of 
milk-sugar. Leguminous grains, especially, contain large quan¬ 
tities of it—On aconitrates, by M. Guinochet.—On hieratite, a 
new mineralogies! species, by M. Cossa. This is named from 
Jliera, the Greek for Vulcano Island (Lipari), where tho sub¬ 
stance is found near the fumaroles of the crater. The compo¬ 
sition agrees with that of fluosilicatc of potassium, a salt not 
previously found among natural products.—Atlantic actinia from 
dredges of Lt Travailteur^ by M. Marion.—On fossil Echinida 
of the island of Cuba, by M. Cotteau.—On asterophyllites, by 
M. Renault.—On the nature of spheroliths forming an integral 
part of eruptive rocks, by M. Levy.—On the discovery of 
marine carboniferous formation in Upper Alsace, by M. Bleicher. 
—On the anomalies of the atmospheric pressure in January and 
February, 1882, by M. Kenou. The sky was overcast continu¬ 
ously for fifteen days (January 11 to 26); the bright days were 
warm, tbo dull days cold (contrary (o what usually oocura in 
winter). From January 9 to February 7 no rain fell The 
Marne and Seine were very low and extraordinary clear. 

Vienna 

Imperial Institute of Geology, January 24.—Dr. Tints,, 
on the Scoglio of Brusnick in Uolmatia,—A, Rzahak, on., 
oncophora, a new genus of Bivalves.—Tb. Fuchs, on the pelagic 
fauna and flora.—C. M. Paul, on the region of Sanok; and 
Lupkow, in GaUicia.—M. Vacek, on the geology of the 
Nousberg. 
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AMERICAN ANTS 

The Honey Ants of the Garden of the Gods, and the 
Occident Ants of the American Plains. By Henry C. 
McCook, D.D. (Philadelphia: Lippincott and Co., 
1882.I 

OOKING to the extensive and systematic work 
which Dr. McCook has already accomplished in flic 
study of some of the most interesting species of New 
World ants, we are exceedingly glad to observe from this 
additional volume that he has now turned his serious 
attention to the honey ants, for, although the habits of 
this species were known to be certainly among the most 
remarkable of the many remarkable habits that are pre¬ 
sented by the Hymenoptera, they have not hitherto 
engaged the study of any competent observer. As he 
himself observes, “Very little of their habits has hereto¬ 
fore been known, and only the forms of the honey-bearer 
and worker-major. In order, if possible, to remove this 
reproach from entomology, I started in the early part of 
July, A.D. 1879, for New Mexico." 

In giving a short abstract of the results which have 
rewarded his energy, we may best begin by describing the 
forms or “ castes" which Dr. McCook found to constitute 
a colony of honey ants. There are (1) three castes of 
workers, namely, major, minor, and minim or dwarf—the 
first being 8^ mm. in length, the second 7 mm., and the 
third si mm. (2) Honey-bearers, “ a sedentary class or 
caste distinguished by abdomens distended into a spheri¬ 
cal form of expansion of the crop filled with grape sugar: 
the length (including abdomen) is 13 mm. (one-half inch); 
,the proportions and description of the head and body are 
those of the worker-major, of which it may be a developed 
form." (3) Female, or queen—length 13 mm. (4) Male 
—length 5 mm. 

Regarding the economy of the hive, the first important 
point established by Dr. McCook’s observations is that 
the honey-bearers do not, as has been asserted, themselves 
elaborate the honey, but that this is gathered by the 
workers from a peculiar kind of vegetable gall, and by 
them poured into the crop or proventriculus of the honey- 
bearers ; the honey-bearers are therefore nothing more 
than living store-houses for the food of the hive, their 
relation to the rest of the community being, as Dr, 
McCook observes, similar to that of the honey-comb 
ceHs to the hive bee. For not only do the worker-ants 
store the “rotunds," but when they require food they go 
to the rotunds, which feed them by pressing out a drop of 
their store from the oesophagus. Likewise “ the queen, 
virgin females, males, and the teeming nursery of white 
grubs" are all dependent on the rotunds for nourishment. 
The honey is collected from the galls by the workers at 
night, the insects being very intolerant of sunlight, and 
quickly- dying when exposed to it. The honey pressed 
from the body of the rotunds has a pleasant taste, some¬ 
what resembling ordinary honey, but more aromatic, 
sightly-acid, and contains a larger proportion of water— 
beingi tberefbre, more limpid. It requires about 1000 
hoM^bearttrs to yield one pound weight (troy) of honey. 
Dfc Wetherill says, as thb result of analysis, that the 
Vol. xxv.—No. 644 


substance is “ a nearly pure solution of grape-sugar which 
is in a state of hydration isomeric with grape-sugar, and 
differing from grape-sugar in not crystallising." 

The working ants are so fond of the honey stored 
within the rotunds, that when, in making sections of the 
nots, Dr. McCook ruptured the abdomens of the rotunds, 
he alwajs observed that, “ notwithstanding the high state 
of excitement which pervaded the colony, the ordinary 
instinct to defend the nest and preserve the larvae, cocoons, 
and other dependents, was at once suspended in the 
presence of the delicious temptation." It is therefore the 
more remarkable that when a rotund dies the workers do 
not open the abdomen to get at the contained honey, but, 
after severing the abdomen from the thorax, remove each 
part separately to a “ cemetery," or common burying- 
Kround which these ants, like many other species, main¬ 
tain. The author suggests, and not improbably, that this 
forbearance on the part of the workers may be explained 
as “the result of an instinctive sentiment by which Nature 
guarantees protection to the living honey-bearer.” 

The partly-filled rotunds are not wholly dependent for 
their food upon the gorging process to which they are 
submitted by the workers, for when only partly filled, 
they will feed themselves on sugar; but the author 
never saw “a honey-bearer of full rotundity taking food 
or drink.” But the fact that before this insect is largely 
distended with honey it will feed itself points to the sup¬ 
position that it may be itself a worker, slightly, if at all 
modified in structure; and this supposition is borne out 
by anatomical investigation. For the latter has shown : 
(i)“that it is the crop alone which contains the nectar 
received at the mouth”; (2) “that the organs of the 
abdominal portion of the alimentary canal are ordinarily 
in a natural state, except in so far as their position has 
been changed by the downward and backward pressure 
of the expanding crop” ; and (3) “that the process by 
which the rotundity of the honey-bearers has probably 
been produced has its exact counterpart in the ordinary 
distension of the crop in over-fed ants ; that at least the 
condition of the alimentary canal in all the castes is the 
same, differing only in degree, and therefore the proba¬ 
bility is very great that the honey-hearer is simply a 
•workerwith an overgrown abdomen.' ' “Why the extra¬ 
ordinarily distended crop seen in the honey-ant should be 
limited to two species (so far as known), and why so 
limited a number of workers in the formicaries of these 
two species should develop the round abdomen, are ques¬ 
tions that provide sufficient wonder, but yield scant 
satisfaction.” 

The degree of distension which the crop of a fully- 
gorged rotund undergoes is certainly most surprising. 
Among the thirteen plates with which Dr. McCook's work 
is illustrated, several figures are given of the crop in 
various stages of repletion. lq the comparative scale of 
representation adopted; the empty crop is drawn about 
the size of a pea, and the fully distended one about that 
of a tennis ball 

Regarding less special points of interest, we may notice 
the * absence of individual beneficence." Not a single 
instance of such beneficence was noticed, although closely 
watched for, while the exhibitions of an apparently croeT 
neglect’ were many. Thus, “the grains of sand and soil" 
were heaped around the rotunds, until the poor creatures 

T 
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were literally buried alive. It would have been easy for 
the busy masons to draw their fellows aside and thus 
carry on their work. But it either never occurred to them 
to do so, or the disposition was wanting." This, how¬ 
ever, applies to the case when the ants are engaged in 
making a new nest after having been transferred en masse 
by the author to hitherto unbroken ground. But “ in the 
natural sites the workers showed great interest in the 
preservation of the rotunds, dealing with them very much 
as with the larvae.” In these natural sites the rotunds 
hang suspended by their claws, backs downwards, from 
the roof of their underground chamber, and if they 
fall to the floor they are unable to move from the spot 
on account of their unwieldy mass. In such a case 
several workers "would join in removing one rotund 
pushing and pulling her along. . . . Another sketch ie- 
presents a worker-major dragging a rotund honey-bearer 
up the perpendicular face of a cutting made in the exca¬ 
vation of the nest. The mandibles of the two insects 
were interlocked, and the worker backed up the steep, 
successfully drawing her ptotfgt? It seems, however, 
to have been undetermined whether in such a case the 
worker restores the rotund to her place on the roof of the 
chamber; it is certain that they did not do so in the 
author’s artificial formicaries, for although the fallen 
rotunds “were faithfully attended, often cleansed and 
caressed, in no single instance did the workers attempt 
to right them and restore them to the roof.” 

It will be seen from this brief epitome of Dr. McCook’s 
results that, while adding a number of new facts, they 
partly confirm, and partly contradict the previously pub¬ 
lished statements of Llane (1832) and Wesmael (1838). 
But, as Dr. McCook himself observes, “ One of the most 
perplexing accounts of the honey ant is that of Mr. Henry 
Edwards," who recorded the statements from a verbal 
description given to him by Capt W. 13 . Fleeson, whose 
observations were made at or near Santa F&. This de¬ 
scription was first published in the Proceedings of the 
California Academy of Sciences (vol. v.p. 72, 1873), and 
afterwards in the columns of this journal. Its chief points 
were that the honey-bearing ants are suspended to the 
roof of this chamber by mesbes of web, that there are 
three very distinct castes, if not species and genera of 
ants forming a colony, that the larger kind form a fortress 
of a most remarkable character, and also gather leaves 
and flowers which they deposit in the middle of their 
fortress, leaving them to be then conveyed by ants of a 
second species to the honey-bearers as food. The re¬ 
markable fortress was described as being formed in the 
shape of a perfect square, having one side open and 
always facing due south, while round the remaining three 
sides the ants of the larger species were described as 
perpetually parading in a double line of defence. None 
of these assertions have been corroborated by Dr, McCook, 
and therefore he may be excused for suggesting that 
Capt. Fleeson may perhaps have been “testing the 
credulity of the writer by one of those jokes of which 
naturalists are occasionally the victims.” “But," he 
adds, “ifthe narrative is to be taken in good faith, I can 
only explain the facts by supposing that the observer 
happened upon a nest of cutting ante {Atta fervent) 
within whose boundaries a nest of Melfiger had chanced 
to be established, and had confounded the habits 


of the two as those of one formicary; or, second, that the 
cutting ants, or some other species of a similar economy, 
has really acquired the habit of kidnapping and domesti¬ 
cating the honey-ant for the sake of Us treasured sweets, 
precisely as many ants domesticate aphides." “The 
porterage of leaves, &c., into nests is not an uncommon 
habit among ants of divers species; therefore, without 
stopping to discuss the question whether such material 
may contribute to the food supply of the formicary, it 
may be remarked that its most probable and ordinary use 
is for purposes of architecture or nest-building." 

After again reading the account as published by Mr. 
Edwards, vie cannot entertain the suggestion that he has 
been the victim of an intentional hoax. But as the 
suggestion has been made by an honest and independent 
observer, we feel it to be incumbent on those who were 
responsible for the publication of the account to repudiate 
the insinuation of dishonesty; and, looking to the definite 
nature of the statements which that account contained, 
wc feel it is now more desirable than ever that they should 
be either verified or disproved by some competent natu- 
lahst visiting the locality where the observations are said 
to have been made. 

The second part of Dr. McCook’s volume treats of the 
Occident Ants of the American Plains. These build 
mounds from less than half a foot to more than a foot in 
height, round which they make a circular “ clearing ” of 
grass and other vegetation, presumably by cutting It away 
after the manner of the agricultural ants of Texas, pre¬ 
viously described by the same author. The mound is 
always covered with pebbles which have been removed in 
the process of excavating the underground chambers and 
galleries. Some of the pebbles so transported are ten 
times the weight of the ant, so that the labour performed 
would be paralleled by that of a man if he could carry 
half a ton up a staircase one-third of a mile high. 

These ants do not begin their labour till eight or nine 
o'clock in the morning; so, as Dr. McCook seems not 
unwilling to observe, “it might not be unmeet that those 
persons whose love of sleep during late morning hours 
has been disturbed by the familiar Scripture proverb, 
‘ Go to the ant, thou sluggard ; consider her ways, and be 
wise 1 ’ should return upon their mentors with the above- 
recorded facts, and cite this ant, who is indeed no 
sluggard, as being nevertheless fond of a morning nap." 
The day’s work, or at any rate the day of out-door work, 
begins by opening the gates which had been closed the 
previous evening. “The manner of opening the gate 
cannot be fully described, because the work is chiefly 
done within and behind the outer door of gravel The 
mode would doubtless be correctly indicated by reversing 
the process of closing gates, presently described. What 
I saw was, first, the appearance of the quivering pair of 
antennae above one of the pebbles, followed quickly by 
the brown head and feet-projected through the interstices 
or joints of the contingent gravel-stones. Then forth 
issues a single worker, who peeps to this side and that, 
and after compassing a little circuit round about the gate, 
or perhaps without further ceremony, seises a pebble 
bears it 0$ deposits it a few inches from the gate, and 
returns to repeat the task t she is followed, sometime* 
cautiously and at intervals of ten, twenty, even thirty 
minutes, by a few other ants, who aid in clearing away 
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the barricade, after which the general exit occurs. Again 
there is a rush of workers almost immediately after the 
first break, who usually spread over the hill, bustling 
around the gate, gradually widening the circles, and 
finally push out into the surrounding herbage. At first the 
exit hole is the size of a pea, perfectly round, and plainly 
shows that sand and soil have been used under the gravel 
to seal up the gate. The whole appeared to have been 
cemented, probably by the moisture of the night dew. 

"The process of closing the gates is even more inter¬ 
esting to the observer than the opening, as the various 
steps are more under his notice. ... At nest A the 
closing was chiefly from within- The workers pushed 
the sand from the inside outwards with their heads. A 
grass straw about an inch long was brought from the 
interior and pushed out until it lay across the gate as a 
stay for the filling material. Soil was here principally 
used for closing, a few pebbles being added.” In another 
case, "when the gate was nearly closed a straggling 
minor came back from the commons and essajed en¬ 
trance, wherein she failed. Several trials and failures 
succeeded, whereupon she commenced dragging the dirt 
from the opening. While thus engaged the major ap¬ 
proached with a huge bit of gravel, which she deposited 
on her comrade with as much nonchalance as though she 
were one of the adjoining pebbles. At last the minor 
dug out a tiny hole through which she squeezed into the 
nest, and the major, who was deliberately approaching 
dose behind her, carrying another pebble, immediately 
sealed up the opening. During this amusing episode the 
straggler made no effort to aid in the dosing, being 
wholly intent on entering, and the gate-closer paid no 
attention to her whatever, beyond the first sudden and 
satisfactory antennal challenge. Each moved forward 
to her own duty with the undisturbed plasticity of a 
machine." 

This "by-play" between the gate-closers and the late- 
returning foragers is not the exception but the rule; 
nevertheless it does not appear that the foragers ever so 
far miscalculate their time as to arrive after the gates are 
completely closed. When the gates are all but closed 
there is generally but a single ant engaged in the closing 
process from without; this ant slips in at the last moment, 
And the process is finally concluded from within. The 
gates are similarly shut during the day-time if the weather 
seems to threaten a heavy rain-storm. 

In disposition the Occident Ants, though provided with 
very formidable stings, are exceedingly mild and un- 
warlike—so much so, indeed, that even when greatly 
incommoded by the tiny but viscous erratic ants which 
Dr. McCook observed on one occasion to have imper¬ 
tinently established a nest within their “ clearing," they 
would not dislodge or even fight their insignificant foes, 
but "entirely abandoned their old avenud, cut down and 
around the erratic colony, and made an opening on the 
edge of a slight ridge several inches beyond the disputed 
territory; but still in the line of the avenue which they 
bad been using in their work, -A tithe of the pains re¬ 
quired for this task would have literally cut but and 
carried away the whole nest space of the erratics, whose 
scant numbers of diminutive warriors could have' been 
overwhelmed in a moment by the legions of their huge 
tafittfc? 


Lastly, Dr. McCook has satisfactorily ascertained that 
these Occident Ants present the same habits of " harvest¬ 
ing ” as those which were previously known to occur in 
the allied species of Florida and Texas. His work as a 
whole deserves warm commendation, and we trust that 
the success which has attended his study of the sundry 
species of ants that have hitherto engaged his attention, 
will induce him to extend his researches to those other 
species on the American continent which present habits 
and instincts, if possible, more remarkable than those 
which he has done so much to elucidate. 

Georoe J. Romanes 


OUR ROOK SHELF 

The Stray of our Museum, showing how we Formed it, 

and what it Taught us. By the Rev. Henry Housman, 

A.K.C., &c., &<. (London: Society for Promoting 

Christian Knowledge, 1881.) 

This is a most excellent book for a boy with a taste for 
natural history. It describes in a pleasing and naLural 
way how two boj s living in a country village in Glouces¬ 
tershire began to make a museum. It nai rates all their 
difficulties, their failures, and their successes; and how, 
by perseverance, and with very little expense, they gradu¬ 
ally formed a collection illustiating the whole range of 
the natural history and antiquities of their district, in¬ 
cluding, besides, postage-stamps and autographs. How 
much pleasure and how much knowledge arc to be ob¬ 
tained while forming such a collection is very well shown ; 
and though there is little novelty in the book, occasional 
diffuseness in tl e treatment, and hardly any passages that 
will bear separate quotation, these ti ifimg deficiencies do 
not at all detract from its merit as a book for boys, which 
is all that it pretends to be. 

The one decided innovation on the almost universal 
practice of collectors is, the strong recommendation of a 
natural system of mounting butterflies and moths. The 
usual mode of exhibiting the lepidoptera, all set out with 
expanded wings on one horizontal plane, is objected to 
as being monotonous and completely false to nature. 
Of course in an extensive systematic collection this 
method is absolutely necessary, for classification, easy 
reference, comparison, and critical examination; but in 
forming a purely local collection, the superior advantage 
of the natural system of mounting are strongly advocated, 
at least for the butterflies and all the larger moths. These 
should be exhibited sitting or flying, with the wings 
elevated or depressed, as If alive, and the legs and 
antennae placed in natural position?. Of course this 
requires glass cases for these insects as for birds; but 
when the collection is restricted this is.no objection; and 
by exhibiting the preserved larvte, eggs, and pupse, along 
with the perfect insects in all their different natural atti¬ 
tudes, it is maintained that much more instruction will 
be afforded, while the effect will be far more picturesque 
and pleasing than the straight rows of unnaturally ex¬ 
panded insects can ever be. 

The only other part of this volume calling for further 
notfce here, is an appendix, “ On the Arrangement of 
Natural History Collections," in which the more natural 
and attractive arrangement of the galleries of public 
museums is strongly advocated. As regards the higher 
animals, there is nothing fresh in these recommendations; 
but the author also urges the exhibition'of complete 
teriestof sqch fossil species as illustrate the persistence of 
types the development of forms throughout consider¬ 
able geological periods. This, however, is never done in 
our great public museums. In the ease of living animals 
the species are exhibited in systematic groups, while no 
attempt is made to show the equally interesting geo¬ 
graphical grouping; while with extinct animals an opposite 
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mode is followed, and all are arranged stratigraphically, 
without any attempt to show the more interesting develop- 
mental or time-series. Thus, in both cases the most inter¬ 
esting and instructive methods of arrangement are 
entirely neglected in favour of systems which are adapted 
solely to facilitate study by specialists, but which are 
comparatively unimportant and uninteresting to the 
public. Even to this day it does not seem to be realised 
by curators of museums, that the collections for study and 
those for public exhibition require to be arranged upon 
, totally distinct plans; and that the method which is the 
very best in the one case may be, and usually is the very 
worst in the other. Alfred R. Wallace 

Ccology of the Counties of England and of North and 
South Wales. 13y W. Jerome Harrison, F.G.S. 
(London : Kelly and Co., 1882.) 

All who have had occasion to use the valuable Post 
Office Directories of the English counties published by 
Messrs. Kelly and Co., will have noticed that the imper¬ 
fect notes on geology contained in former editions have 
now been replaced by very accurate and well-written 
articles on the subject. These notes on the geology of 
the English counties have been drawn up, evidently with 
much skill and labour, by Mr. W. J. Harrison. In each 
case the scattered maps and publications of the Geological 
.Survey have been very carefully studied, and the various 
memoirs and notices on the geology of each of the coun¬ 
ties contained in miscellaneous journals and magazines 
faithfully summarised. The result is that the numerous 
readers of those widely diffused publications, the County 
Directories, have at hand a reliable sketch of the geology 
t»f the district in which they live, carefully brought down 
to the date of publication. What is perhaps of still 
greater importance is, that these sketches include refer¬ 
ences to all the principal works bearing on the subject, 
so that the reader is told w here he may find fuller and 
more detailed information upon any point in which he 
may be interested. We can scarcely conceive a method 
by which useful geological information could be more 
widely diffused, or made more easily available for those 
who wish to obtain correct ideas concerning the geology 
of the district in which they live. These sketches of tnc 
Geology of the English Counties have now been collected 
into a volume, and constitute a very useful work of refer¬ 
ence. We have tested it in many ways, and find that in 
almost every case the latest information, even when pub¬ 
lished in journals of very restricted circulation, has been 
discovered and made use of. Mr. Harrison’s essays are 
dearly written, and each of them is preceded'by a list of 
the local Natural-History and Scientific Societies, the 
members of which collect information bearing on the 
geology of the county; of the museums in which rocks and 
fossils from the county are preserved ; of the publications 
of the Geological Survey bearing on the county ; and of 
such other works as in any way refer the subject. In 
all cases where he was in doubt Mr. Harrison appears to 
have sought the assistance of competent authorities, the 
result being a work which is exact, and at the same time 
is written in a popular style. There are numerous excel¬ 
lent woodcuts, most of which appear to be taken by per¬ 
mission from the publications of the Geological Survey 
and the Geological Society. We can heartily recommend 
this book as a convenient and reliable work of reference. 

University College Course of Practical Exercises in 
Physiology. By J. Burdon Sanderson, M.D., LL.D., 
F.R.S., with the Co-operation of F. J, M. Page, B.Sc., 
F.C.S., W. North, B.A., F.C.S., and Aug. Waller, 
. M.D. 8vo, pp. 75, (London: H. K. Lowis, 1882.) 

This book is a multvm in jbetrvo. It gives in a most 
condensed and yet most dear and precise fprm, an 
4ce^Qt‘of the method of performing the most important 
experiments in physiology. It will be useful not only to 


students, but to practitioners who wish, with a small 
expenditure of time and' labour, to become acquainted 
with the present state of our information, and the most 
important points in physiology, and the experimental 
data on which our knowledge rests. The exercises re¬ 
lating to the physiology of muscle and nerve are especially 
worthy of commendation. They make clear to the stu¬ 
dent the different arrangements of electrical apparatus, 
the comprehension of which is to many an insuperable 
difficulty, not only during their student’s career, but during 
the whole of tbeir lives. The few and simple diagrams in 
the text are just what were wanted to make the experiments 
readily understood. Half an hour spent with this little 
work will, we think, give to the beginner a better grasp 
of the subject of which it treats than days spent over 
more elaborate text-books, however good the latter may 
be for advanced students. 

Aft moires de la Sociftf des Sciences Physiques et Natu relies 
de Bordeaux 2* sdrie, tome iv. 2 e cahier. (Bordeaux : 
1881.) 

We draw attention to this number specially for the benefit 
of such as are interested in the early history of arithmetic. 
It contains (pp. 161-194) an able paper by M. Paul 
Tannery (who is known by his previous similar work 
upon the “ Collection Mathdmatique ” of Pappus in tome 
iii. pp. 351, Sec., of these same Mtmoires) on ** l’Arith- 
m<5tique des Grecs dans Hdron d’Alexandrie.” He goes 
carefully into the question of the authenticity of the 
several so-called Heronian writings, and analyses those 
which lie accepts, and concludes with one or two speci¬ 
mens of the approximate methods employed. We need 
only mention the names of Cantor, Martin, Hultsch, and 
Kodct as being those of the authors whose works and 
statements are discussed. Other papers are: M. Hautreux, 
“ Etudes mdttforologiqucs de la Gironde h la Plata * ; M. 
Millardet, “ Pourridid et Phylloxera ; dtude comparative 
de ces deux maladies de la vigne”; M.- Royer, “ Rd- 
cherches sur Je passage dumercure 2t travers Ice liauides”; 
and M. Ponsot, “De la reconstitution et du greffage des 
vignes.” From this enumeration it will be seen that 
some of the papers are of a very practical character, 
touching the interests of the commonalty. M. Debrun 
contributes a short note (and illustration), u Sur un 
nouveau baromfctre amplificateur.” 


LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts. 
No notice is taken of anonymous communications . 

[The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space, is to great 
that it is impossible otherwise to ensure the appearance even 
of communications containing interesting and novel facts.) 


Hypothetical High Tides 

I should like to be allowed to ask two questions on this 
subject: First. Could tbe vegetable accumulations from which 
the coal has resulted have e-captd destruction if, during their 
subsidence, the world was subject to such tides is Mr. Ball 
postulates ? It is difficult to understand how this could be if the 
shales and sandstoues which overlie the coal be of marine or 
estuarine origin, Second, What do the Paleozoic conglomerates 
disclose on the subject ? The shingle of beaches heaped up by 
the tide, having each layer of sand and pebble laid at the dope 
of the beach face, exhibits when cut at right angles to .the trend 
of the beach, the continuously oblique beading which repraents 
this slope, the vertical heights of the .shingle bed thus laid up 
representing the extreme rise and fall of the tide And surges. 
This may be seen in the case of the Lower Eocene aMagfein 
Btckley Cutting of the Dover KtSwayand in fee amt afthe 
““tyykchd shingle in deep nits at Henhxm and Hate*ror&» 
Suffolk. The latter show a tidal rise and fell there ofqibte'thaa 
twenty-five feet, the former not so much. The same ftmeture 
obtains u the cafe, of sandbanks left diy h* the tide, ttrilbfwtf! 
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nearly all the Red Crag consist*, tbe oblique layer* of smd and 
shell corresponding to the oblique layers of sand end shingle tn 
beaches, 1 have seen this structure extending for some distance 
m railway cutting through Jurassic sandstone, but there was 
nothing to indicate that the tulal slope under which it was 
formed was greater than m the case or the Crag It may be 
otherwise for aught 1 know with the old conglomerates, for I 
am not acquainted with them S V Wood 


D* Caiiaway points out that there would be nothing in the 
nature of the older deposits to indicate the existence of excessive 
tidkl action One point, however, suggests it elf to me in con 
nectlon with the increased force of wind* and currents, which 
must necessarily have accompanied the high tides and more rapid 
rotation of earlier epochs 

While the general nature of the Palaeozoic strata indicates that 
they were deposited alnig the margins t f continental or insular 
masses of land, there is a remarkal le absence of estuarine con 
ditions in the older Falzeozo l rocks Indeed except in ome 
portions of the Carboniferous deposits, m which beds of coal 
occur together with such marine species as Gonntites and 
Aviculopecten, there setm to be no beds of Palaeozoic age which 
can with certainty be referred to an estuarine ougin 1 he eoihest 
pi tnt remains, such as Lophyton t from the hucoidal sandstone 
of Sweden, are probably marine algae, which currents might 
transport to great distances from land 

Now considering the freqnency with which della deposits occur 
in Neozoic strata, the almost entire absence of them during the 
immense carliei peiiods is a fact which seems to require some 
explanation. 

Now it seems highly probable that excessive tides would hate 
disturbed even inland seas (if any existed at that time) which are 
most favourable For the accumulation of deltas, and that strong 
marine currents would scour out even those sheltered e tuarles 
which, with moderate tides, would have been, like thise now 
existing in the Mediterranean comparatively free from tulal 
action The delta of the Ganges is nearly the only instance of a 
great river delta forming in spite of tidal fluctuations but 
although the average height of the tide here seldom exceeds 
lo feet, even this moderate amount is sufficient to prevent the 
delta from pushing its way far out to sea 

Another point which must not be lost sight of, in considering 
the influence of stronger oceanic currents, is the greater distance 
to which the coarser materials m gilt be carried out 11 sea , so 
that it would not necessarily follow that those deposits, w hich we 
arc accustomed to regard as evidence of the proximity of land, 
are of littoral origin For with strong currents, even coarse grits 
and conglomerates might be widely distributed over the ocean 
floor J Vincent Llsden 

Stomngton, February 25 


Palaeolithic Man and Ldae 

I have just been reading Geikie’a “ Prehistoric Europe, and 
atn much interested by his digest of Dr Nehnng’s discovery at 
Thiede and Westerege'n At p 150 it is stated that “ the 1 wer 
bedsat Westtrcgeln Save yielded traces of man such as flint flakes, 
charred wood* and heaps of smashed and crushed bones of various 
animals." And further on, 4, that they could not have come from 
any distance, an inference which is in keeping with the gene¬ 
rally unrolled character of the stones and the state of preservation 
of tbe fragments of wood " At p. 151 he describes another 
interesting find by Count Wumbraad near Zelselberg "At 
that place the undisturbed Ittsa yielded a rich deposit of bona* 
underneath which occurred a blackish stratum abounding with 
fragments of charcoal and worked jUntt* From the general 
appearance presented fay the human relics and animal remains 
(mammoth, rhinoceros, reindeer, dee.) 4 ‘it wm evident that they 
QOBld not neve been transported from spy distance » 

An. idea teems to be conveyed here that the remains in both 
cam had been carried by water and redeposltod, but it appears 
td'Wh that they have been fotuid just Where Palteobthie man left 

>«w.W «• M M •rtMttwUth 


the unrolled stones can be accounted for by mpp sing that he 
earned them to the spot* where thty were found 

Ihe blackish layers in the mi id hills of the Irish coast, which 
I have found to Contain (lint flakes an 1 implements are c ivered 
with a great thickness of sand, and I have on several occasion* 
expressed my opinion that thi covering was accumulated slowly* 
first by the wind depo ttmg the xanl, and secondly by the grass 
retaining what it ciuld shelter the increase 11 thicl ness 1 cing 
dependent on the rapidity of vegetable growth I first stated 
my view* on this subject at the Belfast meeting f the British 
Association in 1874, nnd since in several pubh hul papers (see 
Joiunal of the Anthr pologicil Institute, vil mi No 3, and 
ix No 3 J*nKttdw%s Rojal Iri h Academy, 2nd sines vol n 
No 3) All the evidence given by Sir Charles I yell in * The 
At t juity of Man and by Dr Gcikic. 11 * Prehistoric Turope 
m reference to I c s (lo s) clt irly points to its being in its present 
condit on an accumul ition nl 0 precluded by the j nnt agencies of 
wind and vegetation and I Ime no doubt, from reading of Dr 
Nehmg’s and ( mnt \\urnilnands hnd , that during the slow 
and steady grow th of the I j s, many Palaeolithic land surface* 
an! sites of ramps or lwelling may have 1 cen buried up, and 
may now occasionally 1 c found in an undisturlied state Sewer 
urfaces with included reman s may alsi le ftund higher up, as 
in every stage the vallejs would be the most desirable places to- 
live in 

Atp 165 Dr Gcil h mentions a theory od\ancctl by Baron 
Richthofen as to the firmaticn of loss in China I express no 
j mion x to the hrst | rr lurtion oi the line material but as t< 
its depo ition I > the wind ifterwaid 1 l elieve he was on tht 
lighttrack Jnthecie of the aid hills I ha\e studied, the 
portions covered l y grass arc till becoming higher Would it 
nit be interesting to hnl out if the b s, in any protected part, 
is also increasing 111 thickness at the present time? 

Cullybackey, Belf ict, 1 ebmaiy 18 W J Knovlis 


Pronunciation of Deaf Mutes who have been Taught to 
Speak 

The letter of Irof A Giaham I ell in Nature (\ol xxv 
p 124) is hatdly condusvc if the matter lhc evidence he 
adduces, though exceedingly viluable, is chiefly of a negative 
character 

M Hdment states as a matter of his own personal observation, 
that deaf mutes w ho have been taught to t-peak do so w ith the 
accent of their native distnct M Blanchard denies this be 
cause, according to him, the pr mmciation of deaf mutes docs 
not possess that quality of accent di lingui hing human v nces 
Mr Bell agrees wilh the conclusion at winch M Blanchard has 
arrived, but denies the data on which the conclusion is hised 
Mr Bell, in an examination of ai least 400 deaf mutes, has never 
noticed the tendency observed by M Dement It ji> true, 
he add*, 11 that in a few cu ex dialectic (? dialectal) pronunciation* 
ore heard, but it always turns out upon investigation tbnt inch 
children could talk before they became deaf The peculiarity vt 
undoubtedly due to the unconscious recollection of former 
speech, and cannot correctly be attributed to heredity M. 
lieznent, however, reaffirm* the accuracy of his own observa¬ 
tions, and declares himself unable to conceise how in losing the 
cose of speech, deaf mutes should retain the unconscious memory 
of accent 

Prof Graham Bell s theory will certainly not explain the case 
of Daniel > rarer, referred to in my previous letter, who is 
expressly stated to have ''continued deaf and dumb from his 
birth till the ‘eventetnth year of his age {Phtfoioplncal Transat 
item. No 312) Ibis case is all the more striking since tbe 
uanytor mentions his inheritance of the Highland accent m Or 
purely incidental manner 

I am fully aware of the weight to be attached to the evidence 
of anjobttrver so able, precise, and accurate as Prof Graham 
Belfabtit that he has noticed tbe peculiarity in question can 
hatdly he held to invalidate the independent t&timony of those 
who* la Pans, Madrid, and Inverness declare that they hate 

'-’ & For my part I *ee no reason to doubt either their 

or their good faith E A. Axon 


accuracy or tan 
Manohexer 


a&S —It may be worth noting that the fell discussion 0# the 
safckct baa appeared in the Cmptts rmthu , the current volume 
of which obtains three notes by M. Htaunt, one by M 
Blanchard, one by Mr Beil, and one by the present writer. 
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A Strange Phenomenon | 

On February 18 this part of Scotland was visited by a furious 
gale of wind, rain, sleet, and baiL The gale sub-sided consider¬ 
ably about five o'clock in the afternoon. At eight o’clock the 
sky was fairly clear, when a black cloud sprang up in the north, 
and the night became suddenly intensely dark. With the dark¬ 
ness came a tremendous shower of hail. All at once I was 
startled by a vivid flash of lightning close at hand, but without 
thunder. At the same instant I found myself enveloped in a 
sheet of pale flickering white light. It seemed to proceed from 
every part of my clothes, especially on the side least exposed to 
the hail, and more particularly and brightly from niy arm, 
shoulder, nml head. Though I turned about pretty smartly, and 
shifted my position, I found it impossible to shake off the 
flickering flames. When 1 walked on they continued with me 
for two or three minutes, disappearing only when the violence of 
the blast was somewhat diminished. 1 felt no unu-unl sensation 
beyond the stinging of the hail, and no sound except that of the 
storm. Then and since I have puzzled myself to account for the 
strange phenomenon, and can only imagine it to hate been a 
pecnliar manifestation of St. Elmo’s Fire, so well known to 
sailors during thunderstorms within the Tropics. Some of your 
readers may, perhaps, be able to give instances of a similar 
occurrence, unique both in my experience and reading. 

James Moir 

Schoolhouse, Savoch, Ellon, Aberdeen-hire, N. 15 ., l'eb. 12 


Intelligence in Birds 

As it appears to me that in the correspondence to Nature on 
this subject no instance his been given of reasoning power in 
birds, more notable than that afforded by Miss Eird in “ Un¬ 
beaten Tracks in Japan,” I venture to submit the following 
quotation. X. 

February 15 

“I have not said anything about the crow,,, which are a 
feature of Yczo, and one which the colonists would willingly 
disi*ense with. There are millions of them, and in many places 
they break the silence of the silent land w ith a Uabel of noisy 
discords. They are everywhere, and have attained a degree of 
most unpardonable impertinence, mingled with a cunning and 
sagacity which almo.i put them on a level with man in some 
circumstances. Five of them w crc so impudent as to alight on 
two of my horse,, and -o be ferried across the Yurapugawa. 
In the inn-garden at Mori I saw a dog eating a piece of eurrion 
in the presence of several of these covetous birds. They evi¬ 
dently said a good deal to each other on the subject, and now 
and then one or two of them tried to pull the meat away from 
him, which he resented. At last a big strong crow succeeded in 
tearing off a piece, with which he returned to the pine w here 
the others were congregated, and after much earnest speech they 
all surrounded the dog, and the leading bird dexterously dropped 
the small piece of meat within reach of his mouth, when he 
immediately snapped at it, lettmg go the big piece unwisely fur 
a second, on which two of the crows Hew away with it to the 
pine, and with much fluttering and hilarity they all ate, or rather 
gorged it, the deceived dog looking vacant and bewildered for a 
moment, after which he sat under the tree and barked at them 
inanely. A gentleman told me that he saw a dog holding a piece 
of meat in like manner in the presence of three crows, which 
also vainly tried to tear it from him, and after a consultation 
they separated, two going ait near as they dared to the meat, 
while the third gave the tail a bite sharp enough to make the 
dog turn round with a squeal, on which the other villains seized 
the meat, and the three red triumphantly upon it on the tup of a 
wall lu many places they are so aggressive as to destroy crop-', 
unless they are protected by netting. They assemble on the 
sore backs of horses and pick them into holes, and are mischie¬ 
vous in many ways. They arc very late in going to roost, and 
are early astir in the morning, and are so bold that they often 
came * with many a stately flirt and flutter' into the verandah 
where I was sitting. I never watched an assemblage of them 
for any length of time without being convinced that there was a 
Nestor among them to lead their movements. Along the sea- 
thore they are very amusing, for they ' take the air ’ in the 
evening, seated on sandbanks facing the wind, with their mouths 
open. They are threatening to devour the settlers, and a crusade 
Is just now being wand against them, but their name is Legion,” 
(“Unbeaten Tracks in Japan,” vol. ii, p. J49.) 


A System of Meteorological Observations in the 
China Seas 

In Nature (vol. xxv, p. 368) you give information about a 
system of observations and storm-warnings about to be started in 
the China seas. The scheme itself is.excellent, and the choice 
of Zi-ka-wci (not Siccawei) is also good, only I may express a 
doubt as to the success of the storm-warnings till a greater 
area ii included. As to the ‘ivinter-$torms t some stations in the 
north-west of Chinn are necessary, and even Kiakhta and Irkutsk 
would be more useful than Vladivostok, for example, as depres¬ 
sions coming from the we 9 t will be earlier felt there than in 
China. As to the typhoons , as they certainly originate east from 
China, and first travel to the west, telegraphic warnings from 
Formosa and the Liu-kiu islands would be necessary, otherwise 
they are apt to reach the coast of China too suddenly. With a 
chain of stations on tlie^c islands between China and Japan it 
would be possible to observe typhoons at or very near to their 
origin, to follow them step by step, and save an immense 
quantity of life and property. A telegraph line uniting these 
islands to China and lapan is certainly a large undertaking, but 
as the Japanese will derive great benefit from it, they will 
probably take part of the expenses. A. Wosikok 

St. Petersburg, February 23 


New Red Star 

The following is a rather noteworthy case of fine red colour 
in a very small star. It was observed February 7 and 8 as 
follow* !— 

R.A. 4I1, 59m. 41s.; Dec. - 22* 3' (1S80) mag. 9 5. 

It is 29' north and 41s. west of t Leporis. 

Edward S. Holden 

Wa-hburn Ob-ervatory, University of Wisconsin, 

Madison, Wisconsin, February 8 


Purification of Sewage 

In the purification of sewage by the methods of irrigation and 
filtration it is said that filtration through a depth of ten inches 
of soil suffices Lo get rid of the phosphate*, may I ask if it is 
known through what depth of soil it is necessary to filter to 
eliminate the nitrates ? X. 

February 14 


THE INTERNATIONAL FISHERIES EXHI¬ 
BITION 

AT last the great International Fisheries Exhibition, 
to be held in London, and to which we have occa¬ 
sionally referred during the past few months, has taken 
definite shape. The influential meeting which was held 
on Monday under the presidency of the Prince of Wales, 
gives promise that the Exhibition will be one of the 
most interesting and practically important which have 
been held in the country. The Berlin exhibition last year 
was a brilliant success, and the Norwich Exhibition of last 
spring did much good. Her Majesty the Queen has 
bestowed her name as patron on the proposed Exhibition; 
the Prince of Wales is president, and on the long list of 
Vice-presidents are many nobles, politicians of both 
parties, well-known representatives of science, and men 
eminent in various departments. Of the General Com¬ 
mittee, the Duke of Richmond is Chairman, and on it 
are such names as those of Prof. Huxley, Mr. Spencer 
Walpole, Mr. Francis Francis; while among the Vice- 

E residents are the names of Mr. W. Spottiswoode, P.R.S., 
>r. Gunther, Sir John Lubbock, Mr, Mundella. Thus it 
be seen that science is amply represented, and 
AttA^y the science of the subject; and it is fortunate 
thanMHJ^ye at present as one of H.M. Inspectors 
of Fisnen^%so eminent a representative of science as 
Prof. Huxley. 

L .J he P. r °j® ct of holding an International Fisheries £*- 
hibition in London is, in a great measure, the result of the 
success of the National Fisheries Exhibition held in 
April, 1881, at Norwich, under the patronage of H.R.H. 
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the Prince of Wales, and under State recognition, with 
the co-operation of the Worshipful Company of Fish¬ 
mongers. At a private meeting held in July, 188r, it was 
determined by a few leading gentlemen, interested in the 
welfare of the great fishing industries, to follow up the 
National Fisheries Exhibition at Norwich by calling a 

ublic meeting in order to discuss the desirability of 

olding an International Fisheries Exhibition in London 
in 1883. A meeting was accordingly held at Fishmongers' 
Hall in August, 1881, under the presidency of the 
Marquis of Exeter, and Resolutions were unanimously 
passed approving the idea as likely to be of the greatest 
benefit and importance to fishing industries throughout 
the world. A fieneral and Executive Committee were 
then formed, and great progress has since been made in 
preliminary arrangements. 

The Committee, we are assured, have bestowed long 
and anxious consideration on the prospectus of the 
proposed Exhibition. The classification, which has been 
compiled with the assistance of leading scientific men, 
comprises every object adapted for exhibition, illustrative 
of Sea and Fresh Water Fisheries; the preparation, pre¬ 
servation, and utilisation of Fish ; Fish Culture ; the 
Natural History of Fish, and Literature connected with 
Fishing, ft is proposed to give prizes on important 
subjects connected with fishing; and, with a view of 
turning the Exhibition to practical account, conferences 
arc to be held for the purpose of reading and discussing 
subjects specially connected with the fishing industries. 
The Exhibition is to be opened on the 1st of May, 1883. 
In order to illustrate the great extent and magnitude of 
the fishing industries of the United Kingdom, it may be 
stated that, at the lowest calculation, 550,000 tons of fish 
arc annually taken in British waters by our own fisher¬ 
men ; that, according to Professor Huxley, 3,000,000,000 
herrings are annually taken in the North Sea alone ; that 
130,629 tons of fish were delivered in Billingsgate Market 
in one year; and that the fisheries of the United Kingdom 
are carried on by about 35,000 boats and vessels, giving 
employment to no less than 110,000 people afloat. 

To carry out the proposed Exhibition on an adequate 
scale, it is proposed to open immediately a subscription 
list for the general and prize fund, and also a subscription 
list for a guarantee fund, to provide against contingent 
liabilities in the event of the proceeds of the Exhibition 
proving insufficient to meet the expenditure. The Fish¬ 
mongers Company have already promised the sum of 
500/. for the general and prize fund, and 2,000/. to the 
guarantee fund. 

The Exhibition will be divided into seven classes, each 
with many subdivisions I. Fishing, in two scciions,Sea 
Fishing and Freshwater Fishing; 11. Economic Condition 
of Fishermen; III. Commercial and Economic; IV. 
Fish Culture, which will include sections devoted to 
Scientific Investigation and Acclimatisation of Fish ; V. 
Natural History under the following departments 
I, Specimens living (marine and fresh water), fresh, 
stuffed or preserved, casts, drawings and representations 
of—(o) Algse arranged according to their various species 
and localities; (b) Sponges, in their natural state ; (c) 
Corals, in their natural state, polyps, jelly-fish, &c.; 
(d) Entozoa; (<?) Mollusca of all hands, and shells not 
included in class HI.; (f) Starfishes, sea urchins, holo- 
thuriae; (g) Worms used for bait, or noxious; leeches, 
&c.; (A) Perfect insects and Jarvae of insects, which are 
destroyers of spawn or serve as food for fish: li) Crus¬ 
tacea of all kinds; {A) Fish of all kinds; (/) Reptiles, 
such as tortoises, turtles, terrapins, lizards, serpents, 
frogs, newts, &c.; {*») Aquatic and other birds.hostile to 
fish or fishing; (*) Aquatic and amphibious mammalia 
(otters, seals, whales, &c.) and others detrimental to fish. 
3. Works on Ichthyology. Maps illustrating geographical 
distribution, migration, &c., of fishes ana spawn., 3. 
Specimens and representations illustrative of the relations 


between extinct and existing fishes. VI. History and 
literature of fishing, fishing laws, fish commerce. VII. 
Loan collections. This certainly seems comprehensive 
enough. 

According to a preliminary notice Prizes of 100/. will be 
given foi each of the following subjects, viz.1. The 
natural history of commercial fishes of Ure.it Britain, 
with especial reference to such parts of their natural 
history as bear upon their production and commercial use. 
2. Relations of the stale with fishermen and fisheries, 
including all mailers dealing with their production, regu¬ 
lations, &c. 3. t 'n the possible increase of the supply of 
fish, and on improved facilities for their economic trans¬ 
mission and distribution. 

All the speakers at Willis’s Rooms on Monday 
seemed duly impresst d with the importance of the Exhibi¬ 
tion ; and it was evident from their speeches that the 
Prince of Wales and Duke of Edinburgh take a genuine 
and intelligent interest in the matter. The statistical and 
economical sides of the proposed Exhibition were naturally 
more prominent before the meeting than the scientific, 
though the composition of the committee is a guarantee 
that the latter will have full attention. The Prince of 
Wales’s reference to Prof. Huxley, and the plan of exhibits 
given above, may be taken as significant that these will 
not be neglected. There is plenty of time to make all 
arrangements and find a proper locale, and, probably 
enough, the committee may find it necessary to make 
some modifications in their arrangements. We arc glad 
to sec that the Prince of Wales is acquainted with the 
important work in fish-culture which is being done in the 
United States, which, we trust, will be fully represented 
at the Exhibition. 

It may be useful to our readers to know that the offices 
of the Exhibition are at 24, Haymarkct. 

THE CHEMISTRY OF THE ATLANTIC .» 

II. 

N considering the effect of depth on the gaseous con¬ 
tents of sea water, Dr. Tornoe arranges his results in 
groups, giving the mean percentage of oxygen in different 
intervals of depth. From the consideration of this table 
he concludes that “ the proportion of oxygen, which at 
the surface is 35*3 per rent., begins at once and continues 
to diminish, at first rapidly and afterwards at a slower 
rate, till it has reached 32*5 per cent, at the depth of 300 
fathoms, from whence it keeps almost constant. I .will 
not omit, however, to observe that of the samples of 
water examined, forty had been drawn from the bottom ; 
it was, however, impossible to detect any difference in 
composition between these and the samples obtained from 
equal intermediate depths.” 

The results of the analysis of the Challenger samples 
pointed to a very decided minimum of oxygen occurring 
about 300 fathoms from the surface. The observations 
on which this conclusion depended were the analyses of 
the gases from two samples of water from 300 fathoms in 
the region of equatorial calms in the Atlantic. The temper¬ 
ature of the water was 7’0° C. and 6*8" C., and the oxygen 
percentages 1075 and irgS. The nearest; art of the ocean 
where a surface temperature of f C. occurs at any time 
of the year is more loan 3000 miles distant, so that the 
watef in this position must necessarily have been shut out 
from a fresh supply of oxygen for a long time while con¬ 
tinually exposed to the reducing action of live and dead 
animal matter. In the Arctic waters explored by the 
Norwegian Expedition there must be a tolerably thorough 
equalisation of temperature from surface to bottom every 
winter, producing a renewal of the atmospheric contents 
of the water, consequently it is not surprising that the 

1 The Norwegian North Atlantic Expedition, 1876-78. Chemistry. By 
Hercules Tornoe. (Chrisilania: Grandstand Son, r®8o.) Continued from 
P- 389. 
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differences observed both by the Norwegian Expedition 
and by Jacobsen in the aeration of water from different 
depths arc so slight. Indeed, the Challenger analyses 
show exactly the same result for Antarctic waters. As 
the amount of nitrogen is probably not exposed to diminu¬ 
tion, it may be taken as an indication of the temperature 
at which the water was last exposed to the air, and may 
therefore be used as a check on the depth from which the 
water has been brought, more especially in tropical 
regions, where the temperature at the smface is very 
different from what it is either at the bottom or interme¬ 
diate depths. For this purpose, however, we require more 
obseivations on the ab-orption cf atmospheric gases by 
*c 1 water, especially at low temperatures; and, further, 
any c msi >; > drawn must be inaccurate, in so far as 
ue do not know the barometric pressuie of the atmo¬ 
sphere to which the water has been exposed. This is a 
very important element, for the water at the surface of 
the Antarctic (Jee.in is exposed to a much lower mean 
barometric pressure than at any other part of the globe, 
whether Arctic, Temperate, or Tropical, consequently a 
carefully-made determination of the nitrogen in a bottom 
water would, when taken in connection with the tempera¬ 
ture, indicate whether it came from Arctic or Antarctic 
sources. This difference would ccitainly amount to r cc. 
per litre, which could easily be determined with careful 
work. 

The great value of the remits obtained by Dr. Tornoe 
in this department of his work make it all the more to 
be regretted that through mechanical mishaps so many 
samples, involving much time and work, should have 
been lost. 

The form in which the results are presented to the 
leader might be improved by the addition of one or two 
columns to the table. It includes the analyses of samples 
collected in the three summers, 1876, 1877, and 1878, and 
it would have been more useful to the reader to have 
found the date of collection in the first column than a 
series of consecutive numbers. The tccond column is 
the “ Station No,” and it is important as facilitating 
reference to other icsults obtained at the same place. By 
its means the writer was enabled to refer to 1 'rof. Mohn’s 
papers in Peterman n'* Mittheilungen, and from them 
to supply a column giving the depth of the sea at the 
station. The omission of thi-. information from the table 
made it impossible to distinguish between bottom water 
and water from intermediate depths. Another column 
might also with advantage have been added, giving the 
volume of oxygen in cubic centimetres per litre. 

In the second chapter of the work Dr. Tornoe treats 
of the carbonic acid dissolved in sea-water, and here 
also he adds very materially, to our knowledge. The 
first reliable information on the subject was obtained 
by Jacobsen on board llic Pomerania. He rejected 
the gasometric method, having recognised the uncer¬ 
tainty which attached to the elimination of the carbonic 
acid from sea water by boiling under reduced pressure 
and adopted the method of determining the carbonic acid 
directly, as soon as the sample of water was brought on 
board, by boiling it down nearly to dryness, and drawing 
a current of air through it, which conveyed the steam and 
carbonic acid into a suitable receiver charged with baryta 
water. In the Challenger substantially the same method 
was employed, with this important addition, that an 
excess of a saturated solution of chloride of barium was 
added to the water before distilling. By precipitating 
the sulphates, their effect in reducing the tension of the 
carbonic acid was destrojed, and also the liquid was got 
into a condition in which it boiled calmly, without 
bumping, until almost quite dry. The object aimed at 
was the determination or the carbonic acid present in the 
water in the free or half-bound state, to the exclusion 
of that present as neutral carbonate. There is no doubt 
that this wa-. successfully accomplished, and the experi¬ 


ments made by Dr. Tornoe furnish satisfactory evidence. 
“ In order to ascertain whether the decomposition by 
boiling of the neutral caibonates in sea-water also took 
place to a considerable extent when insoluble sulphates 
were present in that fluid, I made a few experiments by 
Buchanan’s process. From several samples of sea-water, 
which, examined by llic method 1 adopted, were found to 
contain 96 ingr. of carbonic acid per litre, I succeeded, by 
evaporation to dryness, alter adding a solution of chloride 
of barium, in liberating abuut 50 mgr. only, with a solitary 
exception, when the amount exceeded 50 mgr. per litre. 
The proportion of carbonic acid expelled was accordingly 
not much greater than that determined by Buchanan in 
water from equatorial seas, and but a few milligrammes 
in excess of what the carbonic acid forming bicarbonatcs, 
according to trustworthy observations, should have been ; 
of the carbonates said to be present in the residue I failed 
to detect any trace." This experiment shows that what 
was sought was redly obtained, namely, the determina¬ 
tion of the carbonic acid not present as neutral carbonate. 

The method finally adopted by Dr. Tornoe is an ex¬ 
ceedingly ingenious one, and has the gteat advantage of 
giving both the free and the bound carbonic acid. It con¬ 
sists in adding to the sample of water a measured quantity 
of acid of known stitngth, driving off the liberated carbonic 
and by gentle heating, and collecting it in baryta water 
of known strength. When the operation is finished, the 
excess of acid in the boiling (lask and tbe excess of alkali 
in the receiver arc separately determined. The amount of 
baryta neutralised gives the total carbonic acid, while 
the amount of acid neutralised gives the amount present 
as neutral carbonate. 

It docs not seem to have occurred to Dr. Tornoe that 
his method of determining the carbonic acid might be 
combined with the boiling out of the oxygen and nitrogen. 
If to the sample from which the ga^es are to be extracted 
by boiling under reduced pressure be added sufficient 
acid to more than neutralise the carbonates, and the 
boiling be then continued as if for the elimination of the 
oxygen and nitrogen, the whole of the carbonic acid 
should be obtained along with these gases, while the 
exces, of acid in the llask could be measured when the 
operation was finished. This process would have the 
advantage that oxygen, nitrogen, and carbonic acid would 
be co.lncted in one operation. It. would be necessary to 
make the tube in which the gases are to be preserved 
larger than is at present upual, but a volume of 100 cubic 
centimetres would suffice for a volume of 800 or 900 cubic 
centimetres water. 

By this method the carbonic acid was determined in 
-■cventy-eight samples of wafer from different parts. It 
is somewhat of a pity that the determinations were not 
made on board when the samples were fresh, though 
there is no doubt that in the case of sea waters which 
contain only traces of organic matter, the amount of car¬ 
bonic acid is not sensibly affected by keeping. The 
results obtained are very uniform, and he gives the 
following average formula::— 

5278 ± 0*83 mgr. per litre 

for the carbonic acid forming carbonates with a probable 
error in a single observation of ± 0*662 per litre; and 
43 64 ± 0*16 mgr. per litre 

for the carbonic a<.id, forming bicarbonates with a 
probable error in a single observation of ± 1*26 mgr. per 
litre.” 

Touching the uniformity of these results, it must be 
observed that the samples would probably be all at nearly 
the same temperature when examined, while they would 
be collected at different and lower temperatures. Hence 
the fact of keeping would tend to produce uniformity in 
the results. Hence also there is no mention of tempera¬ 
ture in his average formulae. Now although tbe law 
regulating the absorption of carbonic aciJ by sea water at 
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different temperatures cannot be precisely stated, the 
Challenger results leave no doubt that more carbonic 
acid is absorbed the lower the temperature is. Taking 
the mean of all the Challenger determinations in surface 
water at temperatures between io*C. and 15* C., we have 
43*5 mgr. per litre of carbonic acid liberated by boiling 
to nearly dryness after precipitation of the sulphates; 
and this agrees to a fraction of a milligram with Tornoe's 
average amount of carbonic acid present as bicarbonate. 

Dr. Tornoe concludes this part of the work with an 
interesting inquiry into the condition in which the car- 
bonic acid exists in the water, and comes to the conclu¬ 
sion that it is probably present in combination with soda, 
forming bicarbonate of soda. 

In the third portion of his work Dr. Tornoe gives an 
account of his experiments on the amount of salt held in 
solution by the sea water. For determining it he follows 
two methods, the one depending on the specific gravity, 
and the other on the chlorine contained m the water. 
The specific gravity was determined by means of suitable 
glass hydrometer'., and the chlorine by means of silver 
solution of known strength. In order to lcduce the 
specific gravities which were observed at various temper¬ 
atures to their value at one standard temperature, l)r. 
Tornoe reports an elaborate series of experiments on the 
expansion of sea water due to change of temperature, and 
be uses the results so obtained along with those of Ekman 
for reducing his results. They are given in two columns ; 
in the one is the specific gravity at lys" C. referred to 
that of distilled water at the same temperature as unity ; 
in the other they are reduced to their value at the tem¬ 
perature of the water when in situ , referred to distilled 
water at 4 0 C. as unity. 

In order from these results to arrive at a knowledge of 
the amount of solid matter dissolved, he makes a scries 
of careful determinations of solid residue of chlorine and 
of specific gravity in seven samples of water. He finds 
that “ the co-efficient of chlorine may be taken at— 

1809 ± 0 00076 

With a probable error in a single determination of ± 
0*002, and the co-efficient of specific gravity at— 

131*9 ± 0 058 

with a probable error in a single determination of ±ot 5.” 
The specific gravity is here taken at 17*5* C., and the 
unit is that of distilled water at the same temperature. 

The determination of the solid residue in sca-waler 
presents special difficulties due to the presence of so 
large amounts of magnesia salt. These difficulties are 
overcome in an ingenious way ;—“ From 30 gr. to 40 gr. 
of sea-water were introduced into a thick porcelain crucible 
of known weight furnished with a tight-fitting cover, and 
evaporated on a water-bath. So soon as the salt was 
sufficiently dry the crucible with the cover on was 
heated for about five minutes over one of Bunsen’s gas- 
burners, then cooled and weighed with its contents.'’ 

The free magnesia liberated by this process was then 
determined by dissolving the salt and adding a quantity 
of titrated sulphuric acid and determining what remained 
unneutralised by titrating with caustic soda. 

The results so obtained are given in a table, and also 
represented graphically in charts at the*end of the work. 
These charts show very clearly the distribution of the 
water from the Atlantic amongst that coming from Polar 
regions, which is also confirmed not only by the tem¬ 
peratures observed, but also by the distribution of 
nitrogen dissolved in the bottom water, of which Dr. 
Tornoe has given a chart. It is well known that the 
water coming up from the North Atlantic is much salter 
than that coming south from the Arctic And Polar 
regions. From the variations in the amount of salt found 
in the bottom water of different districts Dr. Tornoe 
euspected that some of it must be due to the presence of 
Atlantic water which had got cooled on its way north, 


and had sunk to the bottom. It is in the highest degree 
probable that the nitrogen found dissolved in a sea-water, 
taken from any depth, is the nitrogen which it took up 
when last exposed to the atmosphere. Now the amount of 
nitrogen which it would take up would depend to a great 
extent on the temperature, so that water which had been ex¬ 
posed at the surface in Arctic regions would take up more 
nitrogen than water which had been exposed in tem¬ 
perate regions, so that the amount of nitrogen present, 
for instance, in a bottom water, may be taken to indicate 
the temperature which the water had when last exposed to 
tiro atmosphere. Now it is a remarkable result of Dr. 
Tornoe’s investigations that where he finds a high per¬ 
centage of salt in the bottom water he also finds a low 
percentage of nitrogen, and vice versd, rendering it in 
every way probable that the areas which he has mapped 
out are really supplied on the one hand from the Atlantic, 
and on the other from the Arctic Oceans. This result is 
a further evidence of the importance of accurate deter¬ 
minations of the gaseous contents of sea-water. 

It is impossible to conclude this notice without con¬ 
gratulating the Norwegian nation on the advanced 
[Haitian which it has taken up in ocean exploration 
and the success which has attended the labours of its 
servants, and in an especial way of Prof. Mohn and those 
associated with him in the three summer trips of 1876, 
1877, and 1878. Not only is the work done great in 
amount and of the highe-t scientific interest, but it has 
been published with a praiseworthy expedition which 
adds immensely to its present value. 

J. Y. Buchanan 


COMET / 1881 

N the morning of October 4, 1881, while engaged in 
sweeping the eastern sky for new comets, 1 found 
an object about ro degrees preceding a Leon is on the 
ecliptic which bore a strong resemblance to a bright round 
nebula, with a marked condensation in the centre. I 
roughly estimated the position of the object, and referring 
to 1-ierschel’s catalogue of nebuke, endeavoured to iden¬ 
tify it, but without success. Then carefully noting its 
place relatively to the small stars in the same field of my 



Ooro« / (89i, October 3, ijh. »joi.; ro-iix.li xelJector, power as- 

ro-inch reflector, I resumed sweeping in the region near. 
About half an hour later- j 45 a.m.—I rc-observed the 
object, as clouds were rapidly coming up. A slight motion 
to the eastward was at once suspectc 1 to have occurred 
in the interval, but my positions were merely eye estima¬ 
tions, and 1 distrusted them though feeling certain at 
the time that the supposed displacement was real. I 
had only obtained a momentary glimpse when the sky 
became completely overcast, but fortunately the ensuing 
night was cloudless, and I was enabled to obtain nnother 
observation. The suspected object did not rise until soon 
after 1 a.m., and 1 knew that it would not come under the 
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range of my 10-inch reflector before about 2b. 30m. a.m. 
Apart from this, the moonlight was very troublesome. 
Adjusting the telescope 1 immediately saw the small stars 
of the preceding night, but the nebulous object had dis¬ 
appeared though it was found directly afterwards in a place 
about half a degree east of its position on the previous 
morning. The true character of the object thus became 
unmistakeable. It was a telescopic comet with an ap¬ 
parent motion towards the sun, though really the distance 
between the two bodies was daily becoming greater, 
owing to the fact that the sun's apparent motion east¬ 
wards along the ecliptic was about twice as great as 
that of the comet. 

Information of the discovery was telegraphed to Green¬ 
wich and Dun Echt, and subsequently the Astronomer- 
Royal sent notification to some of the chief foreign 
observatories. Coggia at Marseilles, the discoverer of 
the great comet of 1874, picked up the new comet on the 
night (October 5) following the receipt of the telegram, 
and on October 9 it was observed by Messrs. Lohse and 
Copeland at Dun Echt. Rut at Harvard College Obser¬ 
vatory (U.S.) it was looked for in vain, for the comet 
managed to elude detection until a special message had 
been dispatched from I.ord Crawford's observatory, giving 
its accurate place, when it was ultimately found by Mr. 
Wendell. It was observed at the latter station on the 
nights of October 10 and n, and the positions obtained 
then, in combination with a Dun Echt place of October 
9, enabled Mr. Chandler to compute approximate ele¬ 
ments, from which it appeared that the comet was re¬ 
ceding both from the earth and the sun, and the orbit 
presented some resemblance to that of the comets of 1819 
IV. and 1771 1 . Parabolic elements were subsequently 
computed by Messrs. Copeland and Lohse, by Dr. Uppen- 
heim at Vienna, J. Palisa at Wien, and by Mr. J. R. Hind 
at London. It soon became evident however that an 
elliptical orbit would best satisfy the later observations, 
and M. L. Schulhof at Paris was the first to compute 
them, using the Marseilles position of October 5, Dun 
Echt October 9, and Paris October 18. He gave the 
period as 7| years, though admitted that a considerable 
amount of uncertainty was attached to this result. Elliptic 
elements were also computed by Prof. Winnecke at 
Strassburg, by Mr. S. C. Chandler at Boston (U.S.), and 
by Herr Block at Odessa, the resulting periods being 
8*407 years, 8*343 years, and 9*106 years respectively. 
Schulhof also reconstructed the orbit on the basis of many 
later positions, and deduced the period as 8*4$ years, 
which is in very close agreement with the results of 
Prof. Winnecke and Mr. Chandler. The following are 
the elements as computed by Messrs. Schulhof and 
Winnecke respectively :— 

Perihelion Passage, Sept. 13*25866 Berlin mean time. 


Longitude of perihelion 
Longitude »f node 
Inclination . 


. 

log. e . 
log. « . 
Period . 


= 65 57 5o o 
=» 6 51 36 2 
= 55 37 »S-8 
= 9*860192 
= 9*916637 
= 0618010 
= 8*45 years. 


Perihelion Passage, Sept. 13*1697 Berlin mean time. 


Longitude of perihelion . a 312 11 22 

Longitude of node . =* 66 4 2 

Inclination . = 6 52 36 

f . = 55 34 7 

log. a . .. = 0*616427 

Period . =* 8*4072 years. 

Herr Block finds the period 9*106 yean, and remarks 
{Science Observer Circular, No. 21) that ‘'the orbit of the 
Comet is similar to the orbits of comets 1743I. and 1819 IV,, 
which Prof. Clausen supposed to be identical {Aft. Rack. 


x. p. 363), but, in this ca;e, the time of revolution should 
be nearly 77 years. The orbit is also similar to the orbit 
of the comet of 1585, excepting that the perihelion dis¬ 
tance is very different. Supposing that there were 17 
revolutions between 1585 and 1743, and >5 revolutions 
between 1743 and 1881, the time of revolution would be 
9*252 and 9 253 years. The comet of 539 also accords 
with the period of 9*25 years.” 

M. Schulhof says that the period may possibly be 
larger than that assigned in his elements, as there are 
deviations in the middle places of the orbit seeming to 
suggest such a conclusion. It is explained in Science 
Observer , No. 35, p. 94, that this comet approaches nearer, 
to the earth than any other, except that of Biela, of whose 
continued existence we are becoming very sceptical. It 
is singular that the new comet evaded discovery so long, 
for it must have been a conspicuous object in the southern 
hemisphere in August, for on the 18th of that month it 
was “ within 11,000,000 miles of the earth, and its brilliancy 
equal to forty or fifty times that at discovery, and in fact 
easily visible to the naked eye.” 

The last observation of this new periodical comet was 
made, I believe, by Prof. Winnecke on November 19 
with the 20-inch refractor at Strassburg Observatory, when 
the position was a « loh. 40m. 32*925., ft — J4 0 49' 3o”7 
N. at i6h. 46m. 38s. Strassburg mean time. 

As this comet approaches somewhat near to the earthy 
the idea occurred to me that it might very possibly be 
associated with one of the numerous meteor streams 
which I had observed during the few preceding years, but 
the theoretical radiant point of the comet is a southerly 
one, and is so near the sun that the chances of its obser¬ 
vation are very meagre. Prof. Herschel computes that 
the earth passes the comet’s ascending node on November 
28, when the radiant point of any meteors following the 
orbit of the comet would be at R.A. 272 0 , Dec. 37 0 S., 
which is near t Sagittarii, and 29 0 south—following the 
sun’s place. The meteor speed would be — 14 miles per 
second, but the shower could only be observed in the 
early evening, inasmuch as the radiant sets about half an 
hour after the sun. On December 14 the cometary orbit 
passes + *023 N. of the earth’s orbit, and the radiant point 
is at a 2 77 , ft 34” S., but in this case also a shower of 
meteors proceeding from the comet would be invisible, 
because the radiant sets with the sun. 

A good deal has been said with reference to the sup¬ 
posed resemblance of orbit between this comet and Blan- 
pain’s (1819 IV.), but if they are identical the orbit and 
period have undergone remarkable changes since 1819, 
and the question cannot be definitely settled until the 
perturbations arising from the action of Jupiter have been 
investigated. It must be admitted that some comets, a» 
for example Lexell’s, have been drawn into new orbits by 
planetary influence, and it is possible that the cumulative 
effects of this may have brought about a lengthening of 
the period in the present case, for the period or Blanpain's 
comet, as computed by Encke, was only 4*81 years, which 
is not considerably more than one-half that of the new- 
periodical comet Whether the latter will return at its 
predicted epoch in 1890 is open to some conjecture, but 
a careful investigation of the orbit and of the perturba¬ 
tions which must affect it in the interval, will to a great 
extent remove the difficulties. The comet is evidently a 
bright one, and in certain positions will be presented as 
a conspicuous object, so that it may have been frequently 
observed during former returns to perihelion, though the 
great variations in its orbit originated by perturbation, 
make it difficult to reconcile the orbital elements at dif¬ 
ferent returns. The comet may also have often escaped 
discovery at its re-appearances similarly to the perodieal 
comets of Encke ana others, which must manifestly in¬ 
crease the difficulty of fixing with any degree of certainty 
the epochs of its former apparitions. It is, however, satis-, 
factory that the comet at its recent return was fairly ewtt 
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observed, and its elliptical elements having been com* 
pitted on several hands with marked consistency, we may 
assume that its present form of orbit is known with 
considerable accuracy. W. F. Denning 

THE MAKING OF ENGLAND » 

I N an instructive article in Macmillan's Magazine for 
this month, Prof. Geikie shows what important in¬ 
fluences the geological development of our country has had 
upon its history. Prof. Geikie begins in long past pre¬ 
historic times, when England formed part of the European 
continent, and rapidly traces the changes which have gone 
to make England what it is; shows the bearing which the 
physical geography of the country had on the settlements 
of the early inhabitants, pre-Aryan and Aryan, and in 
later times on the development of England’s commerce, 
and the growth of her greatness. What Prof. Geikie 
does for England as a whole Mr. Green attempts to do 
for “Anglo-Saxon” England, for that England which 
was destined to form the broad basis of the England of 
the present day. Mr. Green, in his well-known “ History 
of England,” as we pointed out at the time of its publica¬ 
tion, made some attempt to take account of the physical 
conditions of our country in so far as they have influenced 
her history; and this is essentially the method he fol¬ 
lowed in his valuable text-book of British Geography. 
Hitherto historians have taken little or no account of the 
environment of nations, although it is evident that that 
must be a factor of the first importance in determining 
the character of a people and their historical develop¬ 
ment. In a general way every one must admit that the 
climate and physical condition of a country have their 
influence on the character of a people; but in its strictly 
scientific aspect the subject is yet in its infancy, and we 
hope that Mr. Green's example will encourage others, 
both historians and scientific geographers, to work it out 
thoughtfully and minutely. It is not our province to 
examine Mr. Green’s work critically, as an historical 
treatise; we shall leave it to others to say whether 
all his statements and inferences are authorised by 
the documents on which they are based. But that the 
work is full both of interest and instruction every one 
must admit. Mr. Green’s geographical and topographical 
instincts arc unusually keen, and his faculty for clothing 
the dry bones of chronicles, and antiquarian discoveries, 
and ethndlogical data with living flesh and blood is pro¬ 
bably unsurpassed. In a series of pictures he brings 
before us our Teutonic forefathers with a vivid force that 
has all the interest and excitement of reality. We see 
them hovering off the shores of England, even while the 
Romans were in possession, watching their opportunity 
to pounce down upon the prosperous towns and home¬ 
steads ; we see them at last get a firm footing, south and 
east and north, holding the coast regions with com¬ 
parative ease, but baffled for years by the primeval 
forests and thick underwood, the widespread marshes and 
impassable rivers. Not for at least two centuries were 
they able quite to overcome these obstacles, and these, 
with the other physical features of the country, determine 
the relative positions ultimately occupied, by Jute, Angle, 
Saxon, and Celt. With regard to the last-mentioned, 
Mr. Green, from a study of the finds in the Settle and 
other caves, is able to bring before us a touching picture 
of the flight of the Celtic men, women, and children with 
what utensils and ornaments they could carry with them 
before the advance, of the ruthless Saxon. 

" The hurry of their flight may be gathered from the 
relics their cave-life has left behind it. There was dearly 
Uttle time to do more than to drive off the cattle, the 
•wine, the goats, whose bones He scattered roun'd the 
hearth fireat the mouth of the cave, where they served 
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the wretched fugitives for food. The women must have 
buckled hastily their brooches of bronze or parti-coloured 
enamel, the peculiar workmanship of Celtic Britain, and 
snatched up a few household implements as they hurried 
away. The men, no doubt, girded on as hastily the 
swords whose dainty sword-hilts of ivory and bronze still 
remain to tell the tale of their doom, and hiding in their 
breast what money the house contained, from coins of 
Trajan to the wretched ‘minims’ that told of the 
Empire’s decay, mounted their horses to protect their 
flight. At nightfall all were crouching beneath the 
dripping roof of the cave or round the fire that was 
blazing at its mouth, and a long suffering began in which 
the fugitives lost year by year the memory of the civilisa¬ 
tion from which they came. A few charred bones show 
how hunger drove them to slay their horses for food; 
reddened pebbles mark the hour when the new vessels 
they wrought were too weak to stand the fire, and their 
mehl was cooked by dropping heated stones into the pot. 
A time seems to have come when their very spindles were 
exhausted, and the women who wove in that dark retreat 
made spindle whorls as they could from the bones that 
lay about them.” 

Then, when the invader has settled down in his con¬ 
quests, the author restores to us with the broadness of 
reality, partly with material obtained by the researches of 
the archaeologist, their mode of life, the nature and dispo¬ 
sition of their tuns or settlements, the life of earl, ceorl, 
labourer, and slave, and to show us in the town moot the 
germs of our modern complicated parliament. 

Mr. Green has evidently taken the greatest pains to 
master the physical geography and the great topographi¬ 
cal features of the country at the landing of the Teutonic 
invaders. It was in many respects as different as possible 
from the surface with which we are at present familiar. 
The New Forest, Cranbournc Chase, and other scanty 
forests are but the remains of what at that period was 
almost one universal forest, impenetrable to all but 
natives, thickly clothed with underwood, and from which 
the great chalk-ranges rose, and provided almost the only 
settling-places of the inhabitants. Nowadays we find all 
our great cities along the river valleys or the coast; then 
the uplands were the only areas on which the inhabitants 
could settle, the marshy and wood-grown banks of the 
rivers being all but uninhabitable. 

“ It was not merely its distance from the seat of rule or 
the later date of its conquest that hindered the provincefrom 
passing completely into the general body of the Empire. 
Its physical and its social circumstances offered yet greater 
obstacles to any effectual civilisation. Marvellous as was 
the rapid transformation of Britain in the hands of its 
conquerors, and greatly as its outer.aspect came to differ 
from that of the island in which Claudius landed, it was 
far from being in this respect the land of later days. In 
spite of its roads, its towns, and its mining-works, it re¬ 
mained, even at the close of the Roman rule, an ‘ isle of 
blowing woodland,’ a wild and half-reclaimed country, 
the bulk of whose surface was occupied by forest and 
waste. The rich and lower soil of the river valleys, 
indeed, which is now the favourite home of agriculture, 
had in the earliest times been densely covered with 
primaeval scrub; and the only open spaces were those 
whose nature fitted them less for the growth of trees, the 
chalk downs and oolitic uplands that stretched in long 
lines across the face of Britain from the Channel to the 
Northern sea. In the earliest traces of our history these 
distnets became the seats of a population and a tillage 
which have long fled from them as the gradual clearing 
away of the woodland dtew men to the richer soil. Such 
a transfer of population seems faintly to have begun even 
before the coming of the Romans; and the roaas which 
they drove through the heart of the country, the waste 
caused by their mines, the ever-widening circle of culti¬ 
vation round their towns, must have quickened this social 
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change. But even after four hundred years of their occu- close of the Roman rule, and it is over these districts that 
nation the change was far from having been completely the ruins of the villas or country houses of the Roman 
Drought about. It is mainly in the natural clearings of landowners arc most thickly scattered, 
the uplands that the population concentrated itself at the As an instance of how Mr. Green is able to throw light 



upon the progress of the Saxon conquest by his mastery Jutes. After describing the advance into the Caint (Kent) 

of the physical condition of the country at the time, we of the band under I Tenges t, Mr. Green goes on 

quote another passage referring to the settlement of the “ With this advance to the mouth of the Weald the 



Fir. t. 


work of Hengest’s men came to an end; nor did the Jutes Wight and a few districts on the Southampton Water, 
from this time play any important part in the attack on Fully indeed as the Caint was won, no district was lens, 
the island, for theur after-gains were limited to the Isle of fitted to serve as a starting-point in any attack on Britain 
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at large While the Andredhweald, wh ch lay m an 1m 
penetrable mass along its western border extended south 
ward behind the swamps of Romney Marsh to the ccast 
of the Channel, a morass that sti etched from the h Us of 
Dulwich to the banks of the Thames blocked the narrow 
strip of open country between the northern edge of the 
Weald and the river The mere tempting waterway along 
the Thames itself was barred by the wails, if not by the 
fortified bridge, of London The strength of the e 
barriers is proved by the long pause which took place m 
the advance of the Jutec for 1 century was to pass before 1 
they made any effort to penetrate further into the island j 
(Fig 1) 

Again the advance of the Tast Saxons was hindered by 
obstacles quite as formidable as the Andrcdsw eald n Su th 
Britain 4 As the South Saxons were prisoned witlun their 
narrow strip of coast by the reaches of the Andredsweald 
so the East Saxons found themselves as effectually barred 
from any advance into the island by a chain of dense wot d 
lands the Walth m Ch ice of later ages whose scanty 

EARLY 


idles have left lardlymore then the names of Lpp ng 
and Hainault Torcsts These woodlands wh ch stretched 
t this time in a dense belt on t ther s de the Rodmg 
long the western border of the district that the invaders 
1 d won from the Thames to the open dovns above 
Satfrrn Walden and were backed to the west by the 
narshy valley of the lea whose w iters widened into an 
stuary as t reached the Thames seem to have been 
1 oily un nl ab ted for no trace remains n tl e r area of 
n 1 tary stat ons or of the country houses or bi r al places 
of the prov ncials How impassable in fact these fast 
nesse had been found by the Romans is clear Irom the 
fact tl at e\ en their road makers never attempted to penc 
trate them 1 he lower port on of the Ermine Street, the 
r id to the north which in liter days struck d rect through 
this district from London to Huntingdon did not exist in 
Roman t mes and the British provincial was forced to 
nuke a c rci t e ther by I eiccster or Colchester on his 
vay to Lincoln and ^ orh 

Furthci north aga n the progre s of the \nglea 



in what was known afterwards as Fast Anglia, and 
further north still in modem Lincolnshire, was natu 
rally influenced by the widespread marsh, the rema ns 
of which are still to be seen m the Fen country We 
have seen what barriers held back the Jute of Kent 
and the Saxon on either side of him hut barriers as 
impassable held back the Fngle of the eastern Gwent, 
for the forest line which began on the Thames reached 
on along their western frontier to the Wash, and the 
Wash stretched to the northward from Newmarket to the 
sea The fens which occupied this huge break in the 
eastern coast of Britain covered m the sixth century a far 
larger space than now, for while they stretched north 
ward up the Witham almost as far os Lincoln, and south¬ 
wards up the Cam as far as Cambridge, they reached 
inland to Huntingdon and Stamford, and the road 
between 1 cm places skirted their bounds to the west 
So vast a reach of tangled marsh offered few temptations 
to an invader, and we shall see grounds at a later time 
for believing that th* Gyrwas, as the Engle freebooters 


who found a home m its inlands cilled themselves were 
for 1 long t me too weak to bieak through the line of 
towns that gu tided its inner border (t ig 2 
One of the most interesting passages w th its accom 
panyuig mip, m Mr Green s book is tint m which ht 
describes the prolwble founding of London, the nature of 
the ground in which it stood and the surrounding wild 
country all now covered and its features obi terated by 
many square milts of bncks and mortar Mr Green 
shows how it was that what was destined to be the 
greatest city in the world came to be planted where it 
is, and how its futiue progress was determined by the 
physical conditions of its site 
44 The commercial greatness of London has made men 
forget its military importance, but from the first moment 
of its history till late into the middle ages London was 
one of the strongest of our fortresses Its site, indeed, 
must have been dictated, like that of most early cities, by 
the advantages which it presented as well for defence as 
for trade It stood at the one point by which either 
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merchant or invader could penetrate from the estuary 
into the valley of the Thames; and in its earlier days, 
before the great changes wrought by the embankment of 
the Romans, this was also the first point at which any 
rising ground for the site of such a town presented itself 
on either shore of the river. Nowhere has the hand of 
«nan moulded ground into shapes more strangely con¬ 
trasted with its natural form than on the site of London. 
Even as late as the time of Caesar the soil which a large 
part of it covers can have been little but a vast morass. 
Below Fulham the river stretched at high tide over the 
ground that lies on either side of its present channel from 
the rises of Kensington and Hyde Park to the opposite 
shores of Pcckham and Camberwell. All Pimlico and 
Westminster to the north, to the south all Battersea and 
Lambeth, all Newington and Kennington, all Bermondsey 
and Rotherithe, formed a vast lagoon, broken only by 
little rises which bee me the “eyes” and “hithes,'’ the 
“islands” and “landing-rises,” of later settlements. 
Yet lower down to the eastward the swamp widened as 
the Lea poured its waters into the Thames in an estuary 
of its own, an estuary which ran far to the north over as 
wide an expanse of marsh and fen, while at its mouth it 
stretched its tidal waters over the mud flats which have 
been turned by embankment into the Isle of Dogs. Near 
the point where the two rivers meet, a traveller who was 
mounting the Thames from the sea saw the first dry 
land to which his bark could steer. The spot was 
in fact the extremity of a low line of rising ground 
which was thrown out from the heights of Hamp¬ 
stead that border the river valley to the north, 
and which passed over the sites of our Hyde Park 
and Holborn to thrust itself on the east into the 
great morass. This eastern portion of it, however, 
was severed from the rest ot the rise by the deep 
gorge of a stream that fell from the northern hills, the 
stream of the Fleet, whose waters, long since lost in 
London sewers, ran in earlier days between steep banks— 
banks that still leave their impress in the local levels, and 
in local names like Snow Hill— to the Thames at Black- 
friars. The rise or * dun ’ that stretched from this tidal 
channel of the Fleet to the spot now marked by the 
Tower, and which was destined to become the site of 
London, rose at its highest some fifty feet above the level 
of the tide, and was broken into two parts by a ravine 
through which ran the stream which has since been known 
as the Wallbrook. Such a position was admirably adapted 
for defence; it was indeed almost impregnable. Shel¬ 
tered to east and south by the Lagoons of the Lea and 
the Thames, guarded to westward by the deep cleft of the 
Fleet, it saw stretching along its northern border the 
broad fen whose name has survived in our modern Moor- 
gate. Nor, as the first point at which merchants could 
land from the great river, was the spot less adapted for 
trade. But it was long before the trader found dwelling 
on its soil. Old as it is, London is far from being one of 
the oldest of British cities; till the coming of the Romans, 
indeed, the loneliness of its site seems to have been un¬ 
broken by any settlement whatever. The ‘dun 1 was in 
feet the centre of a vast wilderness. Beyond the marshes 
to the east lay the forest track of southern Essex. Across 
the lagoon to the south rote the woodlands of Sydenham 
and Forest Hill, themselves but advance guards of the 
fastnesses of the Weald. To the north the heights of 
Highgate and Hampstead were crowned with forest* 
masses, through which the boar and the wild ox wan¬ 
dered without fear of man down to the days of the 
Plantagenets. Even the open country to the west was 
but a waste. It seems to have formed the border-land 
between two British tribes who dwelt in Hertford and in 
Essex, and its barren clays were given over to solitude by 
the usages of primaeval war.” 

Much more that must be of interest to those fkttlliar 
with modern London does Mr. Green tell us about the 


early city and its progress, and the influence upon it 
history, of its site, and the nature of the surrounding 
country. But these extracts will give the reader a fair 
idea of the method pursued by Mr. Green in this most 
interesting volume. The work contains numerous maps 
showing the condition of the surface in the various 
regions of the country at the time that the Saxons, Jutes, 
and Angles were with ruthless vigour laying the founda¬ 
tion of modern England and modern English history. 
Mr. Green, of course, discusses many incidental questions 
of interest, among others the extent to which the Celtic 
element remained after the settlement of the invaders, and 
influenced their blood and their character. Mr. Green 
essentially adopts the views advocated by Mr. Freeman, 
though his Tcutonism does not appear to us to be quite 
so extreme. He brings his history down to about the 
year 830, when it may be said that England was roughly 
shaped into those outlines, topographical and social, of 
which the present conditions are the lineal development. 

NOTES 

At a recent meeting of the Trustees of the Lewes Studentship 
in Physiology, which was founded by the late “ George Eliot" 
in memory of her husband, Mr. George lleniy Lewes, the 
vacancy occasioned by the appointment of l>r. Roy to the Brown 
Professorship of Pathology in the University of London was 
filled up, according to the terms of the Trust, by the election of 
Mr. L. C. Wooldridge, D.Sc. (Land.). Dr. Wooldridge is a 
former student of Guy’s Hospital, who has lately been working 
in Prof. Ludwig’s laboratory at Leipzig. lie has already made 
investigations of importance, one of which, on the part taken by 
the white corpuscles in the coagulation of the blood, has been 
read before the Royal Society. The studentship is for three 
years, and its conditions provide for the holder devoting himself 
during that time to physiological researches. Wisely administered, 
such endowments of research are invaluable, and it is to be 
wished that there were more of them. The first appointment 
of the Trustees led to the brilliant work of Prof. Roy, and we 
do not doubt that their present choice will be no less amply 
justified. 

The expedition to be fitted out at the expense of M. Bischofls- 
heim to observe the solar eclipse next May in Egypt, will include 
M. Teirotin, director of the Nice Observatory, who will attend 
specially to the search for intra-Mercurial planets, and M. 
Thollon, who will have charge of the spectroscopic work. They 
will be accompanied by M. Gudrain, photographer to the Paris 
Observatory. 

The collection of fossil fishes in the British Museum has 
lately received an immense addition by the transference from 
Florence Court to the new mnseum at Cromwell Road of the 
very extensive and important collection of the Earl of Ennis¬ 
killen, and when in the course of a few weeks it receives the col¬ 
lection of the late Sir P, G, Egerton, which the Trustees have 
also purchased, the museum will contain a probably unrivalled 
collection of fossil fish. The collections of the late Sir P. G. 
Egerton and of the Earl of Enniskillen were commenced in 
1826, when they were fellow-students at Oxford. 

The first annual general meeting of the Sanitary Protection 
Association was held on Saturday in the rooms of the Society of 
Arts in the Adelphi. Prof. Huxley, having read the re¬ 
port, pointed out that the Society, though it had only 
been in existence for a short time, had worked successfully. 
The houses examined had not been the dwellings of poor 
people, and therefore liable to be found in an insanl. 
tary condition, but had bees houses occupied b> well-to-do 
people, and of these 6 per cent, were in an absolutely peefcif- 
erous condition, leaving it to be the merest chance that they 
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had not become hotbeds of disease. In addition to this, in 
two-thirds of the houses impeded there were defects in the 
drainage arrangements, such as must fill any careful person with 
alarm, especially where children or delicate persons were among 
the occupan's. Prof. Fleeming Jenkin, one of the consulting 
engineers of the Association, spoke of the careful manner in 
which the business arrangements of the Association were con¬ 
ducted, and expressed an opinion that the continued existence of 
such associations as this must necessarily result in a much more 
efficient official inspection of dwelling-houses in all parts of the 
country. Speaking from personal experience of Edinburgh, in 
which only a similar association exists, Prof. Jenkin said during 
the recent run of an epidemic of typhoid there had only been one 
case in any of the houses under the charge of the Association, 
and in that case the fever was shown to have been contracted by 
the lady of the house while visiting the sick poor in the vilest 
districts of the city. 

The discovery of creturn and rubidium by Bunsen and 
Kirchhoff was, it is known, one of the first fruits of spectrum 
analysis. These are the most electro positive of all known 
elements, and have a remarkable affinity for oxygen—so great in 
the case of exsium, that it has heretofore been found impossible 
to isolate the metal. The problem, however, has now been 
solved by Herr Xettcrbcrg [Ann. Jtr Chtmie, Bd. 211, p. too), 
by electrolysis of a fused mixture of cyanide of ca-sium and 
cyanide of barium (large quantities of these costly substances 
having been placed at his disposal). Cresium is quite like the 
other alkali metals; it is silver white, and very so f t and exten¬ 
sible. Its melting-point is alrut 26°‘5 C. j and its specific 
gravity r88. In the air it ignites spontaneously, and when 
thrown on water behaves quite like sodium, potassium, and 
rubidium. Herr Setterberg has anew proved in his experiments 
that it is quite impossible to obtain cwsium by the method 
adopted for rubidium and potassium, distilling the carbonate 
with charcoal at a white heat. 

Among the institutions for which Jamaica is indebted to the 
energy and intelligence of the present Governor, Sir Anthony 
Musgrave, the Institute of Jamaica is probably destined to prove 
one of the most valuable as a means of diffusing information 
and organising local effort in the cause of industrial science. 
The Institute was constituted by a recent law which created a 
Board styled “The Board of Governors of the Institute of 
Jamaica,” consisting of seven members appointed by the 
Governor; their duties being to establish and maintain an 
institution comprising a library, reading-room, and mureum ; to 
provide for the reading of papers, delivery of lectures, &c., and 
holding of examinations 011 subjects connected with literature, 
science, and art; to award premiums for the application of 
scientific and artistic methods to local industries; and to provide 
for the bolding of exhibitions illustrative of the industries of 
Jamaica. The Institute occupies a building known as Date 
Tree Hall, In Kingston. On the lower floor there is a small 
museum containing a good geological collection made by the 
members of the late Geological Survey, a very complete con. 
cbological collection, and another of the birds 1, of Jamaica. A 
beginning has also been made to form a collection of the 
fish of Jamaica, and about 150 duplicate specimens have been 
sent to die. Smithsonian Institution to be named by Prof. 
Baird. On the upper floor Is a library which contains a valuable 
collection of old local prints and record-', as well as some 
3000 volumes of standard European aud American literary 
and scientific works. The Jamaica Institute in its present form 
is intended to occupy the position and take up the work of the 
late Royal Society of Aria and Agriculture, and it receives an 
ammal vote from die Local Government, The present chair, 
-min of the Institute is the Hon. Ed. Newton, Lieut.-Governor 


and Colonial Secretary. Although under its new organisation it 
has only been in existence about three years, it appears to have al¬ 
ready made a good start. Branch associations have been established 
at Spanish Town, Falmouth, and Sav-la-Mar. Prizes have been 
offered and awarded for several local industries, and an annual 
Flower and Horticultural Show has been started with the view 
of encouraging the cultivation of flowers, fruits, and vegetables. 
The Governors have recently published in a combined form six 
lectures delivered under their auspices last year in the Town 
Hall, Kingston, on local industries. They consist of “ Objects 
of the Jamaica Institute,” by the chairman, the Rev. John Rad- 
cliff; “Root-Food Growth in Jamaica,” tiy the Rev. Josits 
Cork, Rector of St. Anne's; “Some Objects of Productive 
Industry,” Part I. Coffee; Part IL Cinchona, by D. Morris, 
M.A., F.G.S., Director of Public Gardens and-Plantations; 
“The Timbers of Jamaica,” by W. Bancroft Espent, F.L.S. ; 
“Stock and Stock-raising,” by Archibald Roxburgh; and 
“The Mineral Springs of Jamaica,” by Dr. J. Cecil Phillips. 
These lectures are of an essentially practical character, and their 
publication in a handy and compact form must tend to develop 
the numerous resources of the island. 

W k have received a prospectus of the Journal of the Royal 
Agricultural and Commercial Society of British Guiana , edited 
by Mr. Everard F. im Thurn, M.A., Oxford, and Cura‘or of 
the Briti-h Guiana Museum. This journal, which is to be 
published half-yearly, on the 30th of June and the 31st of 
December, is intended to contain not only or chiefly a record of 
the procedings of the Society of which it is to be the organ, bnt 
also papers and occasional notes on agricultural, commercial, 
geographical, meteorological, chemical, botanical ornithological, 
entomological, anthropological, and literary subjects connected 
with British Guiana. A meteorological record will, as >oon as 
it can be organised, form a regular feature in the journal. Lists 
of the known flora and fauna of the country will be given from 
time to time, as they can be prepared. A series of vocabularies 
of the Indian languages of Guiana is also in preparation. Folk¬ 
lore, collected from the Negroes and Indians; will occasionally 
be given, and many other kindred subjects will be treated. 
The importance of such a journal must be evident, and we hope 
Mr. im Thurn will receive adequate encouragement 

Under the title of “The Natural History of Leeds, Wbarfe- 
dale, and Nidderdaie,” it is the intention of the Council of the 
Leeds Naturalists’ Club and Scientific Association to publib 
during the forthcoming summer a summary of what is at present 
known of the animals inhabiting the districts marked out for 
special investigation by the Club. The Club has now been in 
existence for twelve years, during which time its members have 
—with more or less assiduity—collected and studied the local 
fauna, the result being the accumulation of a considerable mass 
of information, and the time has now arrived at which—if further 
progress is to be achieved—an epitome of what is already known 
should be | ublished. The chief hindrance to progress now felt 
is the acknowledged want of an account of the work already 
accomplished, as a starting point for fresh investigations and 
new discoveries. Not only will the work comprise lists of the 
more important and w ell-investigated groups of animals, but it 
will include a notice of every group, however meagrely or 
imperfectly some of the more obscure ones may have been 
studied; 

At Angleur, close to Lidge, an Important archaeological dis¬ 
covery has been made. At a depth of only 50 to 60 centimetres 
about twenty antique bronxes, some of remarkably fine workman¬ 
ship, have been found. Amongst them sre two female statuettes, 
one statuette of a youth, two female heads, three bearded Mer¬ 
cury heads, two tiger's heads, a lion with raised claw, Ac. All 
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the objects are covered with fine green Patina, and ore evidently 
the parts of an ancient fouutain, which adorned the hall or 
.garden of the villa of a wealthy Roman. The discovery is all 
the more interesting, os the existence of Roman antiquities in the 
neighbourhood of Li<?ge has never been suspected before. 

The sudden and highly unpleasant occurrence of large quan¬ 
tities of sulphuretted hydrogen at Aetolikon (near MUsolunghi), 
to which we referred a short time ago, was repeated on January 6 
lost. At the same time a slight earthquake was observed, and 
quantities of pumice-stone were observed floating upon the sea 
surface. Orders were given by the authorities to investigate the 
.phenomenon scientifically with a view to ascertaining whether 
a rise of temperature has taken place in the sia-water or soil of 
the shore. 1 lie depth of the sea is also to be measured, to see 
whether any variations have taken place. 

The Gottingen Royal Society of Sciences offers, in the 
physical class, a prize of 50 ducats (say 23/.) for the best inves¬ 
tigation, with accurate experiments, of the chlorides and amides 
of cyanogen (the present data regarding these compounds being 
:r»ther uncertain). Papers must be sent in before the end of 
September, tS84. The same month this year closes the time 
for treatment of the prize question in the mathematical class, 
viz. the nature of the unpolariacd ray of light. 

The seeds of some valuable new species or varieties of 
Cinchona that have not, it seems, as yet been introduced to the 
Indian plantations have recently been consigned to Messrs. 
Christy and Co., of Fenchurch Street. Thc.e new forms are 
very rich in quinine, and are thus referred to in Markham’s 
4t Travels in India and reru”:—“I have been assured by 
Gironda aud Martinez that there are three sorts of Caliaaya : the 
‘Calisaya fina ’ {Cinchona Calisaya v. vera, Wedd.), the ' Cali¬ 
aaya moroda ’ (C. boliviano, Wedd.), and the ‘ Calisaya verde ’ 
[Cinchona Calisaya oblongi/olia ]. They also told me that the 
hut-named tree was a very large one, with leaves wholly devoid 
of any red colour on the nerves, and habitually growing very far 
down the valleys and even in the plains. A tree of this variety 
supplies 6co or 700 lbs. weight of bark, whereas the Calisaya fina 
yields only 300 to 400 lbs. Gironda declares that in the province 
of Mune^as, Bolivia, he saw one that furnished icoo lbs. of 
tabla, that is to say, of the hark, of the trunk, and lower 
branches.” It is said that better results are to be obtained by 
cultivating the Calisaya verde than the Calisaya fina , because 
although the former yields only 64 to 9 percent, of pure sulphate 
of quinine, yet as it yields twice the amount of bark as the fina 
or Ledgeriana, the produce of the Calisaya vet de w equivalent 
to from 13 to 18 qier cent, of quinine. “ Moreover, from the 
■fact that the Calisaya verde is a more vigorous tree than the 
delicate Ledgeriana, and will grow at a lower elevation, it is 
obvious that it can be cultivated to a much greater extent, and 
vnay be extremely valuable for grafting the Ledgeriana upon, 
more especially since the attempt to graft the Ledgetiana upon 
C. tnceirubra has proved unsuccessful.” 

A Commission has been appointed in Paris composed of MM. 
Warts, Berthelot, and other influential men of science connected 
with politics, to establish a superior School of Chemistry and 
-Physics. The course of instruction will occupy three years. It 
it stated that M. Cochery will devote to this institution the 
aurplus of the International Exhibition of Electricity. 

The number of municipal services in Pari* in which telegraphs 
or telephones are ased is so large that the civic authorities have 
derided toestablishatriiigwphice^nalioa tor> their emfiloyds, 
AN interesting series of papers on'the volcanoes of Japan has 
'Been commenced by Prof. Milnedn fbdjfttpOH Gantte of Yoko- 
*bima. The articles an compiled A spnst whdHy from native 
''jeaeords, and while mentioning the particulars of the variant 
^ptieas’wltMft the Ms^oricaf period, SIR idhortftir'tolfcriegeftds 


and superstitions of the people respecting these phenomena. 
Prof. Milne mentions os a noticeable ’fast the association of 
many of the eruptions with some great calamity or other remark¬ 
able event. The mental effects produced by seismic phenomena 
have frequently been very curious. Thus an emperor orders the 
people to pray for forgiveness of their sing on account of an 
eruption ; a governor presents a shrine to the deity of the moun¬ 
tain to prevent any further outbreaks; and priests are ordered 
to pray to a mountain to cease ruining the crops by pouring forth 
ashes. The writer also thinks that if the history of earthquakes 
aud volcanoes \\ ere closely examined ia other countries as wdl 
as Japan, these phenomena would be found to play an important 
part in engendering superstition and producing mental aberra¬ 
tions, traces of which may be met with in the forms of worship. 
The first of these papers, which is on Monnt Aso in Klushiu, 
one of the most remarkable volcanoes in the world, appeared on 
December 31. The series promises to be one of the highest 
scientific interest, 

ON February 12 the new Natural History Museum was 
opened at Berne. 

Earthquakes are reported from Chieti and Castelfrentano, 
in the Abruzzi, where shocks were observed on February 12 a 
3 n.m. 

ON February 3 a remarkable fall of meteorites occurred in 
Transylvania. At Klausenburg an intense light suddenly flashed 
into view at 3.45 p.m. on that day, the sky being perfectly 
cloudless. The meteor was seen in the north-east part of the 
sky, and w hen it disappeared a white cloud was seen in its stead, 
which spread into a thin streak stretching from west to east. 
Soon afterwards a loud report was heard. The next day the 
news arrived that near Mocs, about twenty-five miles to the east 
of Klamenburg, some meteorites had fallen ; one of these weighs 
35 kilogrammes, and penetrated 68 centimetres deep into the 
ground. Two other pieces were found near Olah Gyeres, and 
five others near Vajda Kamaras. Prof. Koch collected no less 
than sixty pieces of smaller dimensions near Gyulatelke, Visa, 
and Bare to the north of Mocs. The direction of the meteor 
was from north-west to south-east, to judge from the position of 
the fragments; the latter were scattered over a line of about 
fifteen miles in length. 

Dr. Schliemann will continue bis Trojan excavations this 
month as soon as the weather permits. The finnan he has 
obtained permits him to extend his researches to the whole 
Troas. He will therefore not confine himself solely to Hissarlilr, 
but will also closely Investigate the environs of Balli-Dogh, 
where ancient Troy was situated, according to Le Chevalier's 
theory. 

At the instance of the Conseil d’Hygiiae foe the Department 
of the Seine, M, Delpech has drawn up an instructive report 
(La Nature) on the dangers arising from bees. The lots and 
inconvenience incurred by some sugar refineries in JParls through 
bee-keepers' establishments in the neighbourhood, attracted 
notice some time ago; at the Lay refinery the depredation is 
estimated at 25,000 francs a year, and the workmen, nearly 
naked, are often stung. The children (1200) at a school in the 
rue de Tanger, have lufiercd similarly to a huge extent. M-, 
Delpech gives information with regard to ihe bee's sting, notices 
three classes of injuries caused by it, and cites a number afeaees 
in which it has proved fetal. Stings on the face are the most 
serious, the nerve-eentres being so near. Bees, are evidently not 
to be trifled with. On the triple score of material damage* grtat 
inconvenience, and very teal danger, M. Delpech condemns bee*' 
keeping in large centre* of population. 

An' tatcftarieg paper** Mr. 

Ttobioft" is pmbUtod to AhAegfer^Beenh^e* (MtmehestarJ^-thf' 
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author'bas brought together much curious and useful informa¬ 
tion on the piscatory, as well as other habits, of our prehistoric 
ancestors, and with considerable ingenuity applies the method 
of evolution in tracing the progress and development of “the 
gentle art.” 

At Steetcn on the Lahn (near Runkcl) interesting discoveries 
have recently been made in a cave. They coutist of seven 
human prehistoric skeletons and animal remains. The latter 
must have belonged to the Tertiary period. They were found 
in such enormous quantities that several generations must be 
represented. The spot positively teems with remains of the 
Cave period, so that it is highly desirable that the State should 
order that more extensive scientific excavations be speedily 
mode. 

The writer of the article on Lieut. Collet’s work on the 
Compass in last week’s Nature, asks us tu make the following 
correction: p. 383, col. 1, line 8 from bottom, delete “only,” 
and in line 7, instead of “ whereas it is three times as much in ” 
read “which is about twice os much as in.” 

The additions to the Zoological Society’s Gardens during the 
past week include an African Brush-tailed Porcupiuc (Atkerura 
africana ) from West Africa, presented by Mr. J. Chcctham; a 
Black-necked Heron (Anita atricollis ) from Cape Colony, pre¬ 
sented by the Rev. G. H. R. Fisk, C.M.Z.S .; two Blossom¬ 
headed 1 ’arraketts (Pataornis cyanocephahts) from India, pre¬ 
sented by Mrs. Francis Fox ; a Waxwing (Amptlis go rrulus), 
European, presei.ted by Mr. W. II. St. Quintin; a Carrion 
Crow (Conus coront), British, presented by Mr. F. H. Woraley 
Benison; a Rhesus Monkey (Macacos erythrerus) from India, a 
Bonelh’b Eagle (A 'isailus fasciaius), European, deposited ; two 
Common Buntings (Emberita miliaria), two Black-beaded Gulls 
(Lotus ridibundus), a Common Curlew (Numtnius arquata), a 
Bar-tailed Godwit (Limosa lapponita), two Knots (Tringa 
tattuius), British, purchased. 

OUR ASTRONOMICAL COLUMN 

Til* Earliest Day-light Observations of Stars.— In 
No. 2616 of the Astronomische Nathruhttn Prof. Winneoke has 
an interesting note on the question, Who first observed stars in 
full daylight ? The credit of the observation has Ijccu generally 
accorded to J. B. Morin in 1635. Arugo, for instance, says : 
“ 11 eut evident que e’est k Morin qu’il fuut remonter pour 
trouver la premiere observation authentiqne d’une etoile vue eu 
lein jour j ” Zach and many other astronomical writers have 
eld the same opinion. Morin’s observations are found in his 
work, " Longitudinum Terrestrium necnon CcelesLium nova ct 
hactenus optata Scieatia/’lirst published, as it appears, in an ex¬ 
tended form «t Paris in 1638. At the end of March, 1635, he 
caw A returns half aa hour after sunrise. This observation of 
Morm’s-appears to have been overlooked in France, since in 
■Muy, 1609, we find Picard expressing his surprise that he had 
!%een able to observe the meridian altitude of Regulus thirteen 
minutes before sunset; his observation is printed in Lemonuieris 
“ Histotre Celeste ": “ Le 3 mat (1669), hauteur mhidienue dc 
Xfgukis 54* 42' 50", cette hauteur tndndienue fut prise eu fM* 
jour 1 1 Jh. to. du soir, environ 13m. avant le coueher du Soleil, 
ce-qui-ne s’* toil encore jamais fait.” On July* at following he 
observed the meridian-altitude of A returns, while the sun was 
<7* above the horizon, and speaks of the observation as a re* 
markable one, concluding: “ il est maintenant fadle de trouver 
Imnufdiatement les Ascensions droites desEtoiles fixes non aeule- 
ment-psr les horiog&s h pendule, mats must per l’observation du 
vertical da Soleil au mfime temps qu’on observers la hauteur 
meridfenne d’une etoile fixe.” 

Prof. Wiftneeke points out that Morin was . preceded in his 
liscovery that the stars may be observed In daylight by nacre 
than one person. In a letter writtenfrom Amsterdam to Gas* 
lendlj by Martinas Hortepeiua, and dated October in, 1636, he 
tocnaopMtat observations such us Meria had claimed to be the 
|rst make, were by no means uew 4 o him, sad from the dates 
rftfispubKcutiocu ixi which be records hie own observations it is 


clear that his claim of priority to Morin is justified, though 
when his eu-liest observation was made cannot, os Prof. Win* 
nucke remarks, be certainly inferred. Schickard, Professor of 
Hebrew and Mathematics at Tubingen, whose first work, the 
“ Astroscopium," appeared in 1623, and was frequently re¬ 
printed, saw Arcturus in broad daylight as early as 1632. In 
the “Historia Ctftlestis, «x observation!bus Tychonis Brahe," 
by Albertos Curtius, at p. 956 we read: “1632 Marti: 2. 
Note. Cor Scorpii claro die adhuc i me visuu: j>er conspicilia 
tarnen cuin Saturnus ayie cogaosceretur: ncc aer fuit omnino 
punis.” 

Prof. Winneeke concludes that Schickard, as well as Horten* 
siu.s, had observed fixed stars in daylight previous to Morin, who, 
as we have said, has been generally credited with this advance 
in astronomical observation. 

Binary Stars.— Mr. J. L. Casey, U.S.A., has calculated 
first approximations to the orbits of 9 Ursw Majoris and 2 1757 
(Piatzi xiii. 127). The former is one of O. Struve’s discoveries, 
his first and last published epochs being— 

r 842-34, Pos. 4*4, Dist. 0*46. 
l875’48, „ 295-5, certainly oblong. 

The apparent motion being direct, or with increasing angles, 
these indicate a change of 290° in thirty-three years. 

1 1757 was mea-urod by Struve in 1825. For comparison 
with his first epoch, we arid Prof. Asaph Hall’s for 1879— 


Struve, 

1825-37, Pos. ro‘*o, Dist. 

l-6o 

A. Hall, 

1879-40, „ 68-9, „ 

3 ‘34 

The elements are as follow 



C Ursa Majoris, 

2 I7S7- 

l'criostron passage .. 

... 1877-12 

1797.42 

Node . 

105^ l8' 

344 “ 43 ' 

Node to perinstrou... 

72 ° 7 ' 

3 i 5 

Inclination . 

57*5 7 ' 

29° 3 *' 

Kxcentricity . 

0788 

0C079 

Semi-axis major 

o "-54 

2-29 

Period . 

... 1154 years. 

4010 years. 


GEOGRAPHICAL NOTES 

At the meeting of the Geographical Society on Monday last, 
Major J. E. Sandeman, B S.C., read a paper on recent explora¬ 
tions of die sources of the Irawaddy. He referred first to Mr. K. 
Gordon's able report on the hydrology and hydrography of the 
river, in which the old theory of the Saupo, or great river of 
Tibet, being the main source of its vast stream, is revived, and 
then to what has lately been done, showing that the Saupo more 
probably unites with the Kihong. Major Sandeman next dealt 
with some endeavours to reach the source of the Irawaddy, more 
especially that made by & Burman named Alaga, who bad been 
trained by himself. This man started from Bhamo in October 
1879, and was absent six mqnths. He brought back a good deal 
of information respecting the western and eastern branches of the 
Ira wady, but wc cannot see how he can be said to have explored 
their sources. It was somewhat unsatisfactory to learn rthat 
“political considerations’’—the old Indian bugbear—prevented 
Major Sandeman from stating why the explorer was compelled 
to turn hack before doing what he was sent to do. Though the 
geographical results of Alaga’s journey are not what might have 
been expected, he has brought back some very interesting infor¬ 
mation regarding the domestic habits, religious customs, &c„ 
more particularly of the Kochins, or Kakhyens. In concluding 
Hla paper Major Sandeman summed up the various attempts 
whicKnave been made to reach the sources of the Iruwaddy, and 
to discover the true outlet of the Saupo. 

COL* Vbniukof has inforafed the French Geographical 
Society that M. Leaser* a Russian engineer officer, has completed 
the levelling of the country between Askabad and Saiakhs. 
This opcrstion has proved the practicability of constructing a 
railway between these two places, and even foe ■some forty miks 
beyond Sarakh*, in the valley of the Herl-rud (lejead). It b 
estimated that the* cost would not exceed 320*000/. At the same 
time M, Gbdycheft the astronomer of &e expedition, ba^do- 

purchased the plan of the town which Mr.,1, O'Donoma had 
made, but apparently lost, reshape Mr. Oilman may en¬ 
lighten us on tots point, whqn he gives We-account, Of Us Varied 
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experiences in the Merv region »t the Geographical Society’s 
meeting on March 27. 

Da. A. E. Regel, a ell-known through his travels, under, 
took a new journey to Central Asiatic districts which have 
never been visited by a European before, and has now returned 
richly laden with scientific treasures He began his work w ith 
an investigation of the Matchi Valley near the Zarawsban 
glaciers, crossed the mountain passes of Palchif and Sagridetch, 
and reached the towns of Kala and Chumba, which stand upon 
the high plateau of the Amu Daria. Concerning this part he 
made interesting ethnographical observations. The type of the 
population of these districts is a mixed one; in Darwas the type 
of Aryans has remained pure, yet the hair 1$ not always black, 
lighter shades being frequently met with; sometimes the head is 
con pletely shaved. The women do not cover their faces end 
marry according,to their choice; their faces are almost European 
in appearance, sometimes gipsy like. The language at Darwas 
varies but little from that spoken at Bokhara and Samarkand. 
Quite another language is found at Shugnan, which sounds 
almost like a European language, as do also the national songs 
of these people. 

A Russian staff-officer, who is said to have followed Col. C. 
E. Stewart’s example by disguising himself as a merchant, and 
appears to have been recently travelling about in Xhorasson, has 
published in the Nouveau Temps some interesting papers on the 
country and its Kurdish inhabitants. 

Captain von Wohlgemuth, of the Austrian Navy, has 
been appointed leader of the Austrian Polar expedition to es¬ 
tablish an observing station at Jan Mayen. 'Hie steamer, which 
will lease Pole early in Apnl next, is now being fitted out most 
energetically. 

The Geographical Society of the Pacific, founded at San 
Franck co Intt summer, have jnst issued the first number of their 
Proetfdings, which is entirely occupied by a paper prepared for . 
the Society by Capt. Hooper, on the recent cruise of the Corwin 
in the Arctic Sea. In addition to the account of his visit to , 
Wrangel Land, ftc., Capt. Hooper gives some details as to the 
manners and customs of the Chukches. Capt. Hooper proposes 
to deal with the very important subject of currents in another 
paper, but he makes a few remarks on the influence of the Kuro- 
siwo or Japanese warm stream on the waters of Behring Strait, 
&c.; and he also furnishes a table showing his determination 
of the magnetic declination and dip in the Arctic regions, from 
the end of May to the beginning of October, 1881. 

THE new number of the American Geographical Society’s 
Bulletin contains an account by Commander H. H. Gornnge 
U.S.N., on a cruise along the northern coast of Africa, and a 
jiapcr by Mr. ^as. Douglas, jun., on the Geography, People, and 


ON THE SENSE OF COLOUR AMONG SOME 
OF THE LOWER ANIMALS' 

AS I have already mentioned in a previous communication 
Z*" (your*. Linn. Soc. vol. xv. p. 376 (Part No. 87), M. Paul 
Bert ( ArcAiv . * Physiol, 1869, p. 547) has made some very in¬ 
teresting experiments on a small freshwater crustacean belonging 
to the genus Daphnia, from which he concludes that they perceive 
all the colours known to us, being, however, especially sensitive 
to the yellow and green j and that their limits of vision are the 
same m ours. 

Nay, he even goes further than this, and feels justified in con. 
eluding, from the experience of two specie*—Man and Daphnia 
—that the limits of vision would be the same in all cases, 

His words are:— 

A. “ Tons les anismux voient les rayons ipcctraux que nous 
voyons." 

B. u lb ne voient ancon de ceftx que nous ne voyons pas.” 

C. “ Dans I’&endoe de In region visible, les differences eatre 
les pouvoirs ddairants desdiSfrents rayons cok>r£ssont let mime* 
poor eta et pour sous,” 

He also adds that, ‘poisque les Unites de visibility semhlent 
<tre les mimes poor lee animtux et poor nova, ne trouvons-now 
pns li une raison de plus poor suppose? que lerfile de* milienx 
de fedl est. tout-fc-fut sc^mdaJre, it que U visibility tient k 
v *mprewionnabaity de l’apptreil nerve** hri-mise. 1 ’ 


uSX 


Ban, M.P., F.R A, 


grig*. November <7, ft Or John 


These generalisations would seem to rest on a very narrow 
foundation. 1 have already attempted to show that the conclu¬ 
sion does not appear to hold good in the ease of ants, and I 
determined therefore to make some experiment* myself on 
Daplmias, the results of which are embodied in the present 
communication. 

Prof. Dewar w as kind enough again to arrange for me a spec¬ 
trum, which, by means of a minor, was thrown on to tbe floor. 
I then placed some Dapbnias in a wooden trough 14 inches by 
4 inches and divided by crocs partitions of glass into divisions, 
so that 1 could isolate the ports illuminated by tbe different- 
coloured rays. '1 he two ends of the trough extended somewhat 
beyond tbe visible spectium, I then placed fifty specimens of 
Daphnia pulex in the trough, removing the glass partitions so 
that they could circulate freely from one end of the trough to tbe 
other, Then, after scattering them equally through the water, 1 
exposed them to the light for ten minutes, after which I inserted 
the glass partitions, and then counted the Daphnia* in each 
division. The results were as follows:— 


Number of Daphniat 

la the 

Beyond In th« red greenish In the 
the blue and yellow, yellow blue. 


... O 

I 

. 2 
.. I 
. O 


and green. 

20 28 2 

21 25 3 

21 24 3 

19 29 I 

20 27 3 


In the 
violet. 


O O 
O O 
O O 
O O 
O O 


4 TOI I33 12 O O 

I may add that the blue and violet divisions were naturally 
longer than the red and green. 

May 25.—Tried again the same arrangement, but separating 
the yellow, and giving the Daphnias the choice between red, 
yellow, green, blue, violet and dark s— 


Dark. Violet, 
Exp. I. .. O o 

„ 2. . . O I 

„ 3. . . o o 

„ 4. . O I 

„ 5. .. O I 



4 

5 
4 


Green. 

39 

37 

3 * 

30 

33 


Yellow. 

5 

7 
10 

8 

6 


RedT 

3 

3 

5 

6 
6 


o 3 18 170 36 23 

Of course it must be remembered that the yellow band is much 
narrower than the green. I reckoned a* yellow a width of finch, 
and that of the green 2 inches. 

Again, 

Dark. Violet Blue, Green. Yellow. Red. 



I 2 14 128 38 67 

M. Paul Bert observes (/. c.) that in hit experiments the 
Daphnias followed exactly the brilliancy of the light. It will, 
be observed, however, that in my experiments this was not the 
case; as there were more Daphnias in proportion, as weS os 
absolutely, in the green, although the ydlow is the brightest 
portion of the spectrum. 

May 18.— The some arrangement as before. In order to test 
the limits of vision at the red end of tbe spectrum, I used the 
trough so that the extreme division was in the ultra-red and dm 
second in the red. I then placed 60 Dapteks in the ultra-red. 
After five minutes' exposure I counted them. There more 
in the 



Ultra-red. 

5 

4 


110 9 

naive them /our divisions—dark, red, ultra-red, and dork 
The numbers were}—- 


Exp. I. 


Bark, 


... 5 

- 9 
*4 


47 

4 * 


Utowred. Dark, 
6 ft 

J X 

5 7 
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It seems clear, therefore, that the ultra-red Is to them practi¬ 
cally the same as darkness. 

I then so arranged the trough that the yellow fell in the middle 
of one of the divisions. The resalt was 

Number of Dctphnias 
Upper edge 

Ultra-red of red, Greenish 

and yellow, and blue and Violet Ultra-violet, 

lower red. lower blue. 


Exp. I. . 8 

:: l ! 


} l 

3 $ 

39 


25 113 12 0 o 

I then shut them off from all the colours excepting red, giving 
them only the option betweeu red and ultra-red 


Exp. t. 
„ 2 . 
.. 3- 


Red. 

46 

47 
44 


Ultra-red. 

4 

I 


*37 *3 

I then left them access to a division on the other side of the 
red, which, however, I darkened by interposing a piece of wood. 
Thia enabled me better to compare the ultra-red rays with a 
really dark space 

Dark Red U lira-red. 

E*p. 1.4 43 3 

.. *._3 45 J 

7 88 s 

Certainly, therefore, their limits of vision at the red end of the 
spectrum seem approximately to coincide a ith ours. 

I then proceeded to examine their behaviour with reference to 
the other end of the spectrum. 

Ultra-violet. Dark 

58 a 


Not satisfied with this I tried to test it in another way. 

I then shut them off from all the rays except the blue, violet, 
and ultra-violet. The result was as follows i— 


Number of Daphttias 



Ultra-violet. Violet. 

Blue 

Dark 

p. I. . 

. ... I 9 

3| 

2 

2 . 

. . 4 6 

38 

2 

3, • 

. ... 0 2 

46 

2 


5 *7 

122 

1 

gave them only the option of ultra-violet, violet,; 


Ultra-violet. 

Violet. 

Dark. 

Exp. 1 . 
1, a. 

::: ::: ::: 1 

H 

t 

i> 3- 

id 

47 

I 

it 4 . 

m see 

4a 

3 

» 5 - 

._4 

53 

3 


45 

238 

*7 


I then tried ultra-vipiet and dark. The width of the violet 
was a inches; and I divided the ultra-violet portion again into 
divisions each of a inches, which we may call ultra-violet, 
further ultra-violet, and still further ultra-violet The results 
were:— 

Number *f Daphttias 

Ultra- 


Exp. t. 
» «. 
»> 3 - 
» 4 * 
.. 3 - 


S* 

& 

So 

53 

54 


Dark. 

a 

3 

4 
3 
• 


0 a? a*t 4 
Atoy, 18.—I then again tried them with th4 ultra-violet toft 


sing three divisions, namely, further ultra-violet, ultra-violet, 
nd dark. * * "" * ' ' 


The numbers were as follows, viz. under the 

»K*l V— D “ t 

Exp. 1. 6 50 4 


55 


9 105 6 

To my eye there was no perceptible difference between the 
further ultra-violet and the ultra-violet portion; but slightly 
undiffused light reached the two extreme divisions. It may be 
asked why the still further ultra-violet division should have been 
entirely deserted, while in each case two or three Daphmas were 
in the darkened one. This, I doubt not, was due to the fact that 
the darkened division being next to the nltra-violet, one or two 
111 each case straggled into it. 

I then placed over the ultra-violet division a glass cell containing 
a layer of sulphate of quinine about | inch in depth, and over the 
further ultraviolet a similar cell with water. I had expected 
that the great majority would have collected under the water-cell. 
The numbers, ho a ever, were .— 


Lxp. i. 


Further ultra-violet Ultra-violet with 
with cell containing cell containing 
water. sulphate of quinine. 

8 50 

. 4 54 

II 49 


27 209 

The reason of this, however, seemed evident as soon as I tried 
the experiment; because thoagh the sulphate of quinine stops 
the ultra-violet ray-, it turns them into blue light, and, to our 
eyes at least, actually increases the brilliance. 

1 then took a cell m which I placed a layer of 5 per cent, 
solution of chromate of potash less than an eighth of an inch in 
depth, which, though almost colourless to our eyes, completely 
cut off the ultra-violet rays. 1 then turned my trough at light 
angles, so that I could cover one side of the ultra-violet portion 
of the spectrum with the chromate and leave the other exposed. 
The number- were as follows t— 


Side of the ultra¬ 
violet covered Side un- 
with chromite of covered 


Dark. 


Exp. i. 5 55 O 

I now covered up the other side. 

». 3 57 o 

Again covered up the same side as at first. 

» 3. 4 56 o 

Again covered up the other side. 

» 4 -. 3 57 o 

May 19. —Again the same arrangement. I reduced the chro¬ 
mate of potash to a mere film, which, however, still cut off the 
ultra-violet ray*. I then placed it, as before, over one-half of 
the ultra-violet portion of the spectrum, and over the other half 
I placed a similar cell containing water. Between each experi¬ 
ment I reversed the position of the two ceils. The numbers 
werei— 

Under the film of Und«r the 
chromate of potash. 


Exp. I. . . . 

. 8 

5* 

a. 

. ... 4 

56 

3- •• • 

.10 

5° 

» 4- - ■ 

.. *... 7 

53 


29 

an 


Evidently even a film of chromate of potash exercises a very 
cotuldcAble influence; and indeed I doubt not that if t longer 
time had been allowed, the difference would have been even 


It seems dear, therefore, that a film of 45 percent, solution 
of chromate of potash only \ Inch In thickness, which cat* off ft* 
Uhra-Wolet rays, though absolutely transparent to our eyes, is by 
no meant so to the Daphnlas, 

A then again returned to foe sulphite of quinine j bid instead 
of pUcioglt close to the water, X suspended it at a Might of 3 
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feet, so that the Daphnias were far less directly illuminated by 
the mattered light. 

A* in the preceding case, I placed by the side of it a similar 
cell containing water, and suspended them side by side over the 
water containing the Daphnias, and reversing the position after 
each experiment. The numbers were as follows 

Under the sul- Under the 


Exp. 1. ... 

phatc of i{itiitine. 

WRtC 

. 13 

47 

2. ... 

. ... 17 

43 

it 3* 

. .. 12 

4 « 

.. 4 - 

. ... 11 

49 

5 . - 

.. 20 

40 

t. & ... 

. ... 18 

42 

« 7 - ... 

. ... 20 

40 

„ 8. ... 

. ... 15 

45 


126 

354 


Although the contrast in this latter series is not so great, still 
it Is unmistnkable. It seems to me, therefore, though I differ 
with great reluctance from ro eminent an authority as M. Paul 
Bert, that the limits of vision of Daphnias do not, at the violet 
end of the spectrum, coincide with ours, but that the Daphnia, 
like theant, is affected by the ultra-violet rays. 


GLACIERS AND GLACIAL PERIODS IN THEIR 
RELATIONS TO CLIMATE 1 

"M OW that the ejects of glacial action, present and past, have 
been so welt studied, the question ns to tames deserves to 
be more attentively considered, and it seems that meteorologists 
must now take it in hand, having too long neglected it. A cur¬ 
sory glance on the present conditions of our globe shows us that 
cold alone will not produce permauent snow and glaciers when 
vapour of water is deticient There are no permanent snow 
nor glaciers in the Verlchojnn.sk Mountains in North-East 
Siberia, yet at the foot of them the mean annual temperature 
ia below 4 0 F., and that of January below - 56“ F. The reason 
is that the snowfall is but small, and thus the snow is easily 
melted in summer. In New Zealand, on the contrary, owing 
to the enormous snowfall in the mountains, glaciers descend to 
about 700 feet above sea-level on the west side (lat. 43° S.). At 
this height the mean annual temperature must be about 50° F., 
and snowfall and frost are of rare occurrence, even in winter. 

The great importance of an abundant supply of vapour ad¬ 
mitted, and thus the necessity of surfaces covered by sea, what 
temperature of the surface or the seas is the most favourable to 
the production of glaciers? This depends certainly on the 
height above sea-level where the nevi is formed ; but so far as we 
consider lowlands and moderate heights, say below 6000 feet, the 
surface temperature of the water should not very much exceed 
the freezing point, otherwise the vapour evaporated from the 
sea and condensed on the surrounding lands will be rain, and 
not snow, thus contributing rather to melt the existing snow and 
not to form new snow-layers. For lowlands and very small 
elevations « temperature of the surrounding sea* of about 3a® F. 
is that which is most favourable to the formation of snow, and 
if the last is falling in sufficient quantities to form permanent 
mow and glaciers. 

The deeper and opener the sets are, the better, for such seas 
do not freeze entirely, as the winds and tides always break the 
ice which is already formed j thus seas of that kind have, even 
in the midst of winter, a considerable open surface, which 
evaporates freely. Shallow seas surrounded by land can be 
entirely frozen in winter, and thus the ice and snow which cover 
them, considerably cooled by radiation and cold winds from the 
land, evaporate but very little^ and are by fer less favourable to 
a great precipitation of snow and ice. Thus the cold of winter 
In mediterranean sou is a Condition very unfavourable to a 
great evaporation from their surface in the cold season, and to 
a heavy snowfall on the surrounding land. With the premises 
given above it will be easy to understand the dUferenoe in the 
extent of ice-sheets and gltoicra, or their total absence in the 
different regions of our globe at the present time, as well os the 
probable causes of former glaciation. 

Abstracting for com from the polar fogfeaa of the southern 
hemisphere, of which we keem feet, little,,we see thet In the 
higher latitudes of the southern hemisphere (40*-#“) the extent 


of seas is much greater than in the same latitudes of the northern 
hemisphere. We know, further, that the seas of these latitudes 
receive considerable quantities of warm water from tropical Sean. 
Now the south tropical seas do not exceed so much in extent 
the north tropical bens then the seas between 4o°-67* S. exceed' 
the seas between 4o“-67° N. If the latter were even to receive 
the same relative pro, urtion of warm water from the tropical 
seas of their own hemisphere than the southern seas of the same 
parallel*, the thermal effect would be yet greater, on account of 
the limited extent of the seas between 40*-67° N. But the 
greater extension of the south-east trades and their existence 
even to the north of the equator pours a great quantity of the 
warm water of the southern tropical seas into tne seas of the 
north temperate zone, thus giving probably an equal If not a 
superior quantity of warm water to seas of not half the extent. 
How much this must tend to raise the temperature of the seas 
between 40°-67* N. is easy to see. This explains why there is 
so little permanent snow in these northern latitudes in the 
proximity of the sea, notwithstanding the great precipitation 
existing there, and the greatest quantity of it falling in the 
colder part of the year. The temperature of the sea-surface is 
so high, that much more rain than snow falls even in winter. 
Let us take an example. The sea-surface between the south¬ 
west of England and the south of Ireland has a temperature of 
above 50° F. even in January. Supposing a saturated stratum 
of air to rise from these teas, it would have cooled down to 
about 38 ‘4* F. at an elevatiou of 4000 feet, that is at the level, 
of the highest peaks of the British Islands. 1 The resulting pre¬ 
cipitation will he rain and not snow. Thus a broad and swift 
atmospherical current from the south-west will give rain and not 
snow, even in the mountains of England and Scotland. As the 
south-west are the prevailing winds the absence of anything like 
permanent snow is easily understood. In Ncrway, where the 
surrounding seas ore colder and the elevations greater, per¬ 
manent bnow and glaciers do exist. Greenland, which is sur¬ 
rounded by much colder seas, yet never entirely frozen, has an 
ice-sheet covering all the Interior and forcing glaciers to the aen. 
The height of the ice-sheet is so great, and the sea so cold, that 
probably evenjn summer the precipitation is always snow in the 
interior. As the seas near Greenland arc not warmer than 41“ F. 
in summer, a saturated stratum of air rising from them will have 
a temperature of about 311* F. at a height of 3000 feet, that is, 
much below the level of the ice-sheet in the interior. 

The seas between 40-67° S. have generally a much lower 
temperature than the northern seas of the same latitude (see, for 
example, the map in Wild's “ Thalassa.”) Thus their condittens- 
are much more favourable to the production of snow at small 
elevations above the sea-level, and owing to the small difference 
of the temperature of winter and summer In so strictly oceanic 
climates, snow will fall even in summer. This explains why we 
find so great sheets of ice and glaciers descending to sea-level In 
all lands and islands south of 50° S, (the eastern part of South 
America, the Falkland and Auckland Islands excepted). 

As there is either a continent or a great cluster of high islands 
in high southern latitudes, and as the seas north of it give great 
quantities of moisture to be condensed to snow, a glaciation 
exceeding all that is known in the north hemisphere is the result, 
and the glaciers, descending to the sen, and their broken ends 
floating to the ocean as icebergs, they in their turn cool the sea 
water, and thus bring about temperatures favourable to the for¬ 
mation of snow. Thus cause and effect react on caoh other, as 
is so often the case. We know besides that the southern seas do 
not freeze to a great extent, so that ice-fields, so frequent in higher 
northern latitudes, are far less common in the south, the icebergs 
being the prevailing form of ice there. This shows us that there 
is, on the southern seas, always, a great extent of open water, 
and thus an active evaporation. 

In the northern hemisphere, on the contrary, the eoldersea* 
are mostly shallow and surrounded by land, and thua frozen over 
to a great extent in winter (for example, the White and Kara 
Seas, the Sea of Okhotsk, Hudson's Bay, the bays and straits 
between the archipelago of North America). Thua the evapora¬ 
tion is checked just at the- time most favourable to a heavy 
snowfall. 

The continents of the northern hemisphere are too extensive, 
too little open to the influences of the sea and its moisture, to 
have extensive ice-aheets. The example of mountains iri North- 
East Siberia shows this very well. Similarly the great larteribr 
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plateaux in the centre of Asia, north of the Karakoram and east 
of the Pamir, are too dry for glaciers, notwithstanding the height 
of the mountains rising over them. The continental parts of 
Eastern Asia (that fs China, Maudchooria, the Amoor provinces, 
&c.)have more moisture, but it falls nearly entirely in summer, 
and, owing to the high temperature of the continent at this 
season, rain, and not snow, prevails to the height of 12,000 or even 
15,000 feet. The winter is the time of the north-west monsoon, 
which brings cold but dry weather, with a cloudless sky. The 
mon-oon climate of these regions, that is the prevalence of cold, 
dry winds in winter and moist winds in summer, being the result 
of the geographical conditions, it must have prevailed since the 
great features of the centre and cast of Asia were as they are. 
The existence of the plateaux and elevations to (he south and 
west of them is especially important. As all geologists are 
agreed that at least since the Pliocene period this has been the 
case, [ must conclude that the monsoon climate existed in Eastern 
Asia the whole time, and thus conditions exceedingly unfavour¬ 
able to an accumulation of permanent snow and glaciers. It is 
well known that Putnpelly and Baron Richthofen did not find 
uny traces of former glacier action in China or on its western 
and northern borders ; neither did Dr. Schmidt find any in the 
Amoor provinces. Thus geological and climatological evidence 
are perfectly agreed, the first showing that there were no glaciers, 
and the second why there were none. As to the plateaux of 
CentralAsia, they must have ljeen exceedingly dry since the rise 
of the Himalaya and Karakoram to the south and the 1’amir 
heights to the west of them, and thus have had nothing corre¬ 
sponding to the later glacial periods of Europe and North 
America. The geological evidence, especially the studies of 
Stoiiczka, confirms this. 

As to the former glaciation of Europe and North America, the 
conditions which must have led to it are, in general, greater 
cold in regions which have now an oceanic climate with heavy 
precipitation, and a more oceanic climate in regions which are 
cold enough, bnt where the min and snow arc now too deficient, 
especially in the cold season. Great Britain belongs certainly 
to the former class that is, there is moRturc enough, but, ou itig 
to the warm seas surrounding the i-lands, the teini>cnUurc is too 
warnt for glaciers. Thus a diminution of the quantity of worm 
water brought from the tropical Atlantic, or a change of these 
currents so os to stop their influence on Great Britain altogether, 
are the principal conditions needful to bring about a heavy 
snowfall, first in the mountains, and then even on mare moderate 
heights, and to render the snow persistent. A change of the 
same kind would increase the preseut glaciers of Norway, 
enabling them to reach the sea even south of the Of N., and 
-give rise to new glaciers. 

It is now pretty certain that oil Scandinavia, Finland, North- 
West Russia, and Northern Germany were covered by a sheet of 
ice which gradually filled tho Baltic and North Seas and reached 
west of Great Britain, to where the depth of the Atlantic is now 
about 600 feet. Many geologists would have the whole extent 
of country standing much higher to initiate such an intense gla¬ 
ciation. I would not object to this for the mountainous districts, 
those of Scandinavia especially; but there is decidedly no proof 
of it for the plains, and the arguments from a climatological 
point are strongly against such a supposition. A rise of less 
than 600 feet in North-West Europe would empty the Baltic 
and North Seas, and extend the Continent to much beyond 
Ireland. This would give to Konigsberg in Prussia a climate 
os continental as that of Orenburg on the borders of the Kirghiz 
steppes. Such a dry climate would be so unfavourable to per¬ 
manent snow and glaciers, that no amount of rise of the land 
would outweigh it. 

I suppose, on the contrary, that a rise of the seas or a sinking 
of the land had very much increased the orient of country 
,Covered by the see, and besides giving acorns to the cold wtter 
aisd ice of the Arctic Ocean through what now are the Lakes of 
Ladoga, Onega, and the White Sea, brought a moist and cold 
climate to the whole region. Thus an accumulation of snow 
sad ice was brought about first on the highlands, and the ice 
by and by expelled the waters of the shallow seas (die present 
lowlands of North-West Russia, Scandinavia, and North Ger* 
many), and then of the some* hat deeper seas (the present Baltic 
and North Seas). Aa the ice advanced, the elevation of its 
interior part and the oooling due to the presence 'of snow and 
■im conoterbalaneed the greater distance of the 8ea, #a vomica a 
heavy snowfall even in summer, i.e. giving the conditions which 
now extst in the interior of Greenland. 


Similarly in North America the submersion of a part of the 
Western plains, uniting Hudson's Bay to the Gulf of Mexico, 
was necessary to the beginning of intense glaciation. A vast 
extent of cold sea was thus called into existence in the West, 
and as the westerly winds are very prevalent and strong there, 
this must have caused a heavy snowfall during the greater part 
of the year. It is known that even now the precipitation of rain 
and -now is very heavy in the United States and part of Canada 
from the Atlantic to the Mississippi, so heavy that it it is un¬ 
equalled by any extensive region of the globe under the same 
latitudes. Beside", the cold sea to the West went far to prevent 
the influence of the hot and dry summer temperature on the 
plains between the Rocky Mountains and the ioo“ W. or even 
beyond. American geologists have shown how clo-ciy tiie ice- 
sheet conformed to the present amount of precipitation, there 
being a “driftless” region in Wisconsin, which is now drier 
than the surrounding country, having less than thirty-two inches 
of precipitation in the year, and of four in winter. 1 The same 
relation is to be found in the Old World wherever the pheno- 
menu are heller studied ; glaciation was more extended in the 
moi-ter We-tern Alps than in the drier Eastern Alps; it waa 
less in the Caucasus and Central Asia (i.e. the part west of the 
Pamir and 'l hian-Shan) than in the Alps, &c. 

1 have now to consider the possibility of so-called ice-caps 
reaching in an unbroken sheet from the Pole to a latitude of 
45 < ’- 5 ° a - All I mentioned before lends to the conclusion that 
they are impossible, as on extensive and deep sens an accumula¬ 
tion of ice is impossible, as the ice is immediately broken by 
wind.", currents, and tides, and on great continents the climate 
is too dry, Thus now there is nothing like an extension of ice 
of that kind in the southern hemisphere, becau-e the greatest 
part of the latitudes above 45° are open ocean, and on the 
northern becau-e the continents are too dry. And the one or 
the other cau-e always must have prevented an exten ion of ice 
of a magnitude as stated above, and mostly probably there were 
both too extensive continents and too great and deep oceans to 
allow of an accumulation of ice on a very great part o( them at the 
-ame time, 'lhus a displacement of the centre of gravity due to 
ice of the magnitude supposed by Mr. Crollnn this hypothesis, is 
inadmissible. But one thingis worthy of remark in this hypothesis: 
it is the search for a cause which may explain the changes of the 
■ level of the sea, which certainly have taken place on tnc globe, 
and which are now explained os due to the rise or subsidence of 
the land on the Lyellian hypothesis of the stability of the 
sen-level. 

The influence of a high eccentricity on the accumulation of 
snow and glaciers has next to be considered. This is a question 
which has been considered especially by British geologists, and 
the majority of them agree in attributing a great influence to that 
cause, and in thinking that with the winter in aphelion during a 
high eccentricity there existed conditions favourable to an accu¬ 
mulation of ice. 

Let ns take the simplest conditions, those in the interior 
of a great continent, for example, Asia. Wc should expect then, 
during high eccentricity, a greater cold in mid-winter, and 
greater heat in ’nid-ummer when winter is in aphelion. A 
greater cold in winter would not be conducive to an accumulation 
of snow, while a more intense heat in midsummer would pro¬ 
bably melt the snow at heights where at present temperature does 
not rise much above 32® F. In the monsoon regions a colder 
winter in the interior, with the accompanying higher pressure of 
the air, Would intensify the cold and ary winter monsoon winds, 
and thus bring about conditions even less favourable to an accu¬ 
mulation of snow. Greater heat in summer in the interior of 
, Asia would intensify also the moist summer monsoon, and thus 
give a greater amount of precipitation. But owing to the small 
amount of snow falling in winter and its rapid melting, the 
temperature would rise over 32 0 F., even at considerable heights, 
greater than now, and 1 the precipitation due to the moist winds 
would te rain. Thus, in the interior and eastern part of a 
continent like Asia, winter in aphelion daring a high eccentricity 
would be less favourable than even the present condition to 
pefman^t snow and glaciers. 

As to the WCstem parts of continents and to islands, they an 
more fully under the influence of the«seag. As there' isjno 
reason to suppose that the surface-temperature of the sea would 
be lower during winter in aphelion and nigh eccentricity, it fol¬ 
io Wk that there will not be more snow than now in countries 
where rain is the rule, even in winter, all other things equal Aa 
1 A. Dana la'SM. *wr*. c. xv.p. >99. 
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there is also nothing in these astronomical changes to intensify 
the moist (principally westerly) winds in winter, there will also 
not be a greater quantity of *now falling at that season in 
regions having a regular covering of snow in winter. The 
greater heat and rarefaction of the air in the interior of conti¬ 
nents in summer will cause the air of the oceans to flow thither 
with greater force, and such a movement of the air is favourable 
to more abundant summer rains than are experienced now, and 
thus to a meltirfs of the snow in mountainous countries. 

Thus it would seem that whiter in aphelion during high eccen¬ 
tricity would have rather the opposite effect to that which is 
generally attributed to it, but it seems to me that the effect 
would be in any cafe but slight, and not by far to be compared 
to that of the distribution of land and sea, mountains and low¬ 
lands; in other words, to that of the geographical conditions. 
With the change of these the extent and distribution of -now 
and ice must change also, tfe*- ~ . 

An attentive study of the physical geography of the eaTth and 
of its influence on climates, together with a judicious application 
of the simplest physical theories, will enable us to gain by and 
by abetter knowledge of geological climates. The problem is 
an arduous one, but now that the studies are directed in the 
right way, there is no doubt of the final success. 

A. Worikof 


UNIVERSITY AND EDUCATIONAL . 
INTELLIGENCE 

At a recent meeting of the trustees of the Mason College in 
Birmingham, the executors of fair Josmh Mason presented a 
statement showing the amrunt to which the college will be en¬ 
titled under the will of bir Josiah Mnson. After paying claims 
on the estate and providing for legacy duty, about ao,oOO/. will 
accrue to the college within the next three years, and after certain 
life interests are -atisfied, a further *-um of ai out 15,000/. will 
be available, making a total of 35,000/. for the estate. The 
benefactions of Sir Jonah Mason to the college budding, endow¬ 
ment, and legacies will then nmount to a total of 210,000/. The 
building and endowment of the orphanage and almshouses 
represent a sum of about 260,000/. 

In our University Intelligence last week, in the paragraph re¬ 
lating to Prof. MacAlister’s lectures, the word chtmical should 
have been chntcal. 


SCIENTIFIC SERIALS 

The American Naturalist, December, 1881, coi.tains—F. M. 
Endlich, on Denciara.—C. E, Besscy, a sketch on the pro¬ 
gress of botany in the United States in 1880.—J. D. Caton, the 
effects of reversion to the wild state in our domestic animal*.— 
W, R. Higley, on the microscopic and general characters of the 
peach tree affected with the “yellows” (concluded).—W. II. 
Dali, on intelligence m a snail. 

Januapr, 1882..-S. A. Forbes, on the blind cave-fnhes and 
their allies fa new species of Chologaster, C. papilliftrus , from 
a spring in Southern Illinois, is described).—Dr. C. F. Gisgler, 
on a singular | arasitic Isopod {Dopyrus paiamonetieola, Packd.), 
and on some of its developmental stages (this interesting species, 
which is figured, was found on about 10 per cent, of the common 
prawns (Pahtmouties vulgaris) examined.—William Trelease, on 
the beterogony of Oxalis violate*.—], M. Anders, Forest*, their 
influence upon climate and rainfall—A. S. Packard, jun., gla¬ 
cial marks in Labrador (with a plate). 

The last number of the Journal of the Russian Chemical and 
Fhysicol Society (vol. xiv, fasc. t) contains, besides the minutes 
of proceedings, pavers on tbe constitution of compounds of the 
indigo groups by M. Lubavin; an interesting paper on tbe 
Influence of molecular weight of homologUes in the so-called 
incomplete reactions, by Prof. Menshutkin; on Caucasus 
naphtha, by MM. Markovnikoff and Ogloblin ; on the distribu¬ 
tion of magnetics! currents, by M, Sloughinoff; and on the 
electromagnetic theory of light of Wm. Maxwell, by M. 
Boatman. 


SOCIETIES AND ACADEMIES 



' After a reference to papers descriptive of part* of tbe skeleton 
of this dinosaur, by Professors Owen; Huxley, and himself, the 
author gives a detailed description of the skull, vertebral column, 
shoulder, and hip-girdles, with their appendages. The sktfUia 
essentially liznrd-like, both m its general form and in its structural 
detail*. The frontal k a paired bone. The premaxillse send up¬ 
wards mesial processes separating the external nares; the exclu¬ 
sion of the maxilla from these nares by the external ascending 
process of the premaxilla is apparent more than real, since the 
maxilla is prolonged forwards beneath this process, and comes 
into close proximity to the nostril. 7 he Mipra-occipital enters 
into the foramen magnum. The palAte fissured nearly in its 
whole length is strictly lacertilian. The presence or simple 
cylindrical teeth in the premaxill®, of small, compressed teeth 
in the front of the maxilla and in the mandible, and of 
larger, more complex, compressed teeth lehind these, fore¬ 
shadow the incisor*, premolars, and molars of the higher 
vertebrate*. The vertebrre are opisthocarlous in the neck, plano- 
ctrlous in the trunk at d loins, and amphicxlous in the tail. In 
the neck and thoracic region of the vertebral column the ribs 
are forked. In the loins a simple unforked nblet is anchylo&cd to 
the end of the transverse process. The sacrum comprises five 
vertebrae. The ilium has a very long prcacetabular process. The 
femur is shorter than the tibia; the inner trochanter is long aad 
acutely pointed. The tibia has a stout prnecnemial crest The 
tar-os consists of two bones that together form a sinuous hollow 
upper surface, in which the tibia and fibula rest ; the outer 
hone representing the os calcis supports both bones of the leg, 
whilst the inner, representing the astragalus, bears the tibia only. 
In two feet evidence of two elements of a di-lal row of tarsaua 
was found in the outer side of the foot. There are four functional 
toes with 2, 3, 4, 5 phalanges counting from the inner side of 
the fool, and a stylifonn rudiment of an outer metatarsal, devoid 
of phalange*, This alone demonstrates the generic distinctness of 
Uypsilophodon from Iguanodon m which, as is well known, the hind 
foot comprises only three functional toes. The ungual phalanges 
are sharply pointed, The sternum is rhomboid. The c capula and 
coracoid have a general resemblance to those of Iguanodon, The 
humerus has a considerable deltoid crest, and is shorter than tbe 
femur. The radius and ulna are shorter than the hymerus. The 
ungual phalanges of the digits resemble those of the hind toes, 
but arc smaller. 


Physical Society, February 25.—Prof. G. C. Foster in the 
chair.—New Members: Prof. G. F. Fitzgerald, Trill. Col. 
Dublin, Mr. C. Richardson, Lieut. II. J. Dockrell, R.N., Mr. 
W. Ford Stanley, General H. Hyde, R.E., Mr. J. Buchanan. 
—Prof W. E. Ayrton, F.R.S., read a paper on Faure’s accumu¬ 
lator, giving the re« ultg of experiments made by him and Prof. 
Perry on the efficiency, stonng-power, and durability of the 
battery. 1 he efficiency was got by measuring the power put in, 
and comparing it wi h that taken out, by means of Peny and 
Ayrton’s voltameter and ammeter. The authors found that the 
cell has great restucitating power if left insulated after all the 
current appears to have been discharged. Care had to be taken 
to see that the cell was quite discharged by letting it stand-on 
open circuit for intervals and discharging between whiles. When 
this was done they found that the total loss for charges up to one 
million foot pounds need not be greater than 18' per cent. With 
glower charges they got a loss of only 10 per cent. As to the 
storage, a mean current of 18 amperes gave, after eighteen hours’ 
discharge (six hours on three consecutive days), 1,440,000 foot 
pounds of work equivalent to 1 horse-power in forty-three 
minutes. The ceil contained 81 lbs. of red lead, thus malting 
a capacity of about 18,000 foot pounds per lb. of red lead. The 
cell showed no deterioration afler two months of work.—Prqf. 
Ayrton then described a new form of bis dispersion photometer, 
which greatly reduces it In size and convenience. The principle 
of Ibis Instrument hag already been described to the Society by 
the author. It consists ih using s concave lens "to disperse t$$ 
stronger light, and thus obviate the necessity of putting it at a 
mat distance if it is very powerful, such as an electric light. 
The powers of tbe two lights arc compered by the eye in esti¬ 
mating the intensity of the shadows of a rod throws on a warn 
screen of blotting-peper by tbe two lights simultaneously.. 4 
sperm candle S used ei the standard, and it is jdpeM on 
a movable stand at. an angle to the path of the other been 
through the lefts. Both the lens and candle eon be efajftijf 
to and from the screen -along a scale giving their dbtonM% 
and the stronger beam is reflected from a smell prat* 
This mirror is ingeniously fixed so m to reflect tbe my frowtiP 
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same part of its surface whatever angle it in placed at, ani thus 
the power of an electric light can be accurately given for every 
angle along which the ray travels from the lamp. Observations 
are *pk*w through red and green glasses to get a better measure 
of the power or the light Prof. Ayrton has found that ordinary 
air absorbs the green rays of the electric light very strongly, and 
hence, In order to get a proper test of an electric lamp, the 
photometer should not be far from the light. The new disper- 
sldn photometer shown is the only one admitting of this precau¬ 
tion. Mr. Shoolbred stated that lie hod found from experiment 
that the carbons of the Swan and Maxim incande cent lamps 
bore a much higher current without breaking when fed from a 
Faure accumulator than from a dynamo-electric machine Prof. 
•Ayrton corroborated this statement, and said that he had ob¬ 
tained a light of 800 candles from a Maxim lamp fed -by an 
accumulator.—Prof. Sylvanus Thompson then read a paper on 
the electric resistance of carbon under pressure. It was generally 
stated that the resistance of carbon diminished under pressure, 
but he had found from recent experiments that the diminution 
observed was really due to the contact between the electrodes 
and the carbon. Under pressure there are more points of 
contact between the metal and carbon than without pres¬ 
sure. The result has an important hearing on the action of 
the carbon relay, rheostat, and microphone transmitter.—Prof. 
Ayrton pointed out that as carbon apparently diminished in 
resistance under a rise of temperature, this would seem to indi¬ 
cate it as a compound substance, since only simple substances 
seemed to increase in resistance with rise of temperature. Prof. 
Guthrie recalled that Dr. Moser had suggested that the alteration 
of the resistance of selenium under light wa> an effect of contact.— 
A paper by Mr. G. Gore was read, on the influence of the form of 
conductors on electric conductive resistance. His experiments 
were designed to show whether there was a difference of resistance 
iu certain liquid conductors under the positive and negatirecurrent. 
None was discovered.—Dr. Hopkmson, F.K.S., lead a paper 
on the refractive index and specific inductive capacity of trans¬ 
parent insulating media. He inferred from tried experiments 
and the electromagnetic theory that glass had a high refractive 
index for rays of very long wave-length. Dr. J. H. Gladstone 
suggested that the point should be te-ted by experiment, aud 
that the method of photographing the red rays might be em¬ 
ployed.—Mr. J. Macfarlane Gray explained that an objection to 
one result of his former communication to the bociety, on the 
specific heat of steam, was really a confirmation of it, as 
Regnaolt's value was erroneous. 


Chemical Society, February 16.—Prof. Roscoe, president, 
in the chair.—During the evening it was announced that the 
Council proposed Dr. Gilbert as the president for the coming 
year, Dr. Schunck and Mr. Griess as vice-presidents, and Drs. 
Atkinson and Japp, Capt. Abney, and Mr. O’Sullivan, as 
Members of Council, instead of Dr. Tidy and Messrs. Carteighe, 
Roberts, and Warington.—The following papers were read 
On bensylphenol and its'derivatives, Part a, by E. Rennie. 
The author has obtained and studied the following derivatives 
beuylphenol-snlphonic add, mononitrobenzylphenol, amido- 
benzylphenol, dlnitrobenrylphenol, nttrobromobenzylphenol. The 
tame nitrobromo derivative is obtained whether nitric acid acts 
on the potatsium bromosulphonate or bromine acts on. the 
potassium nitrosulphonate. The formulae of these substances 
must therefore be symmetrical. Betttylpbenol is therefore'a 
para derivative. The author quotes other evidence in support of 
this view.—On the Buxton thermal water, by J. C. Thresh. The 
author has made a most complete analysis of this water, and 
gives full details as to (he methods employed.—On retrograde 
phosphates, by F. J. Lloyd, It has been long known that in 
some superphosphates the percentage of soluble phosphate 
originally present gradually decreases. The phosphate which 
hes become insoluble Is termed retrograde phosphate, The 
author has compared the different solutions recommended by 
Frese&iiu, Peteraann, Ac., for extracting these phosphates; he 
eondndes that a cold ammoniacal solution of ammonium citrate 
oohtaining 30 per cent, of citric add is the most suitable solvent 
—Contributions to the knowledge of the composition of alloys 
* J -- night/ ths 
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various old Roman bronzes, Ac.— On the dissociation of chlorine, 
by A P. Smith and W. B. Lowe. The authors consider that 
thdr experiments prove that 1 gramme of chlorine at 6* C. 
becomes 0744 grin, of chlorine at ioy>* C. 

Meteorological 8ociety, February 13.—Mr. J. K. Laughton, 
M.A., F.R.A.S., president, in the chair.—Die following gentle¬ 
men were balloted for and duly elected Fellows of the Society t— 
W. Aronsberg, J.P., W. G. Birchby, J. RandCapron, F.R.A.S., 
P. Crowley, F'.Z.S., W. W. Culcheth, M.InstC.E., D. Cun¬ 
ningham, M.Inst.C.E,, F.S.S., S. Cu-dung, W. N. Greenwood, 

E. Kitto, J. Mansergh, M.Inst.C.E., G. Oliver, M.D., H. S. H. 
Shaw, AhSoc.M.IristC.E., G. W. Stevenson, M.InstC.E,, 

F. G.S., and W. H. Tyndall.—The papers read were :—Notes 
of experiments on the distribution of pressure upon flat surfaces 
perpendicularly exposed to the wind, by C. E. Burton, B.A., 
F.R.A.S., and R. H. Curtis, F.M.b. In the present state of 
aero-dynamic 1 * it seems to be impossible to make an a priori 
investigation of the distribution of pressure on a surface exposed 
to the impact of the fluid in motion without introducing such 
limitations as render the solutions arrived at widely divergent 
from the results obtained by the experiments hitherto made. 
The authors therefore proposed to themselves to attack the 
problem from the experimental side only, by a method which, 
as far as they know, has not been applied in the ca*e of air, viz. 
the application of Pitot’s tube, suitably modified in form to the 
simultaneous measurement of the pressures at the centre and at 
any en-centrically situated point of a pressure plate of known 
dimensions. The result* of the preliminary experiments are 
given in the present paper.—The principle of New Zealand 
weather forecasts, by Commander R. A. Edwin, R.N., F.M.S. 
—The high atmospheric pressure of the middle of January, 
1882, by H. Sowerby Wallis, F.M.S.—The electrical thermo¬ 
meter lent by Messrs. Siemens* Bros, for observing the tempera¬ 
ture of the air at the summit of Boston Church Tower was also 
exhibited. 

Edinburgh 

Royal Society, February 6.—Prof. Balfour, vice-president, 
in the chair,—Mr. John Aitken, in a paper on the Colour of the 
Mediterranean, ana other waters, described a series of experi¬ 
ments which he had made last year as to the cause of the 
brilliant blue colour so characteristic of the Mediterranean and 
the Lake of Geneva. Two distinct theories had been advanced. 
The one explained the colour as due to leflection from small sus¬ 
pended particles whichdid not reflect the lower rays of thcspcctrum; 
the other as the result of the absorbent action of the water itself 
upon the white light before and after reflection from ihe^e particles. 
The former was shown to be inconsistent with the facta esta¬ 
blished by experiment, which could be fully explained upon the 
1 latter theory. The greater tbe number of white reflecting 
particles the greener the water appears to be, a fact which 
i sufficiently explains the gradual deepening of the green to blue as 
one recedes from the shore. The waters of the Lake of Como 
owe their darkness to the ab-ence of reflecting particles, as Mr. 
Aitken very ingeniously proved by scattering finely divided chalk 
in the centre of the lake, thereby producing a most brilliant 
blue. The brilliancy depends greatly on the colour or the 
suspended particles; and observations in other parts of the 
earth’s surface go far to show that great brilliancy is usually 
found where white sand lines the shore. Thus the dullness of 
tint in our waters Is to be referred to the dull colour of the 
small suspended particles. The author had also extended his 
observations to spring water, which was found to vary greatly 
in colour from dingy yellow to emerald blue. The paper 
was illustrated by experiments bearing out the views expressed, 
and led to a considerable discussion amongst the Fellows. 
—The £ev. Prof. Duns, D.D., read a paper on the surface 
geology, of Middle Lochaber, giving a description of the 
peaW sand, gravel heaps, angular d#>rts and boulders, which 
occur between the rivers Spain and Nevis, and along the 
'west sldbes of the N«yis Mountains. The paper was chiefly 
devoted to tbe boulders, their mineral character, rise, position, 
angle to horizon, and strlation being particularly noted. It was 
shown that the peat had been formed after the deposit of the 
sands andgravtas, that the boulders occur on not in the heap*, 
that the position of boulders in the plain mar have os much sb» 
zriftamce u thina on mountain sloped* that IIL ths ftharartf ri 
glacial markings abound in this district, and that the bulk of the 
phseoatna may ultimately be expiated by the reoognitte of 
two movement—one outwards from Ben Nevis as a centre, add 
another (and preceding) towards from the west, north-west, 
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or north north west—Prof Chrystol, in some suggestive re 
marks on dielectric strength, pointed oat the error into whiUi 
certain experimenters had fallen in imagining that the dielectric 
strength of a medium » at all detei mined by the maximum 
difference of potential that could exist between two conductors 
placed in it, the truth being that it depends on the dielectric 
tension (in hxrudays sense) that is, upon the resultant 
electric force or surface density at the joint of rupture 
and, in reference to this de cnl ed some exj enu cuts wt icl 
he hod lately carried out in cn junction with lb Macfarlane 
1 rotn these it appeared that the difference of potential necessary 
to make a sj ark;|>&ss between two charged 1 alls was greater in 
the oeiglib wirlnod of a jositively charged Ixjdy, and leas in the 

S 'hbourhood of a negatively ct argtd t ody than when no udi 
y was i resent A strong magnetic field, on tl e c ntrai y, had 
no effect n the lielectric trengtb of air whctl er the lines of 
magnetic force were n the lucctni of or perpendicular to the 
directnn of the electric force—eve i tloufeji the tren^th f the 
field was as much as Oooo absolute units 1 he mun port of the 

E r was taken up with a liscussi n, from the Piraday and 
«ell {mint of view of the ex| eri aeuts of Thoms in Mac 
far lane, I>c la Rue, anl Haille Amon ft t other theoretical c n 
siderati r s the effect of a | art culir variation in the specific in 
ductive ca acity was inve tig'Ued 1 he w atcr electrometer 
v ith which he and Dr Macfarlane had made some measure 
nenls last yc r was refetrel to as teng n all probability an 
effective an l accurate instrument f research in electrostatic ex j eri 
ments—heing at all events handier nnd more rapidly w rhed than 
on ab olute electrometer of the rdinary consti uct on 1 he results 
obtained by it he hoped ere long to lay bef re the Society —A 
Latin diagnosi f new and 1 ttlc known phanerogamous plants 
collected in Socotra by lrof Bayley half ur was laid on the 
table 

1 ARIS 

Academy of Sciences Fcbruiry20—M Jan n in the chair 
—1 he following papers w err read —Men 1 an ol sen at ions of 
small planets at Pam Observatory during the la t juarter of 
18&1, by M Mouchez —On ome appheatons of the theory of 
elliptic functions by M Hermit e —Double silts of mercury, by 
M herthdot l his relates to double- iodide* and chloroio tides 
—Not* on permanganate of potash considered is on antidote of 
snake poisons ttfrvpot of a publication of M le T acerda by M 
de Quatrefages Vipers abound in Haute Manic and some 
other departments n Prance (as is proved by the large num) ers 
killed in coma Icration of a small premiu n on each viper) While 
the larger nnimaU often recover fr m a bite goats sheep and 
dogs often succumb The effect, on man too may lie serious 
and even fatal M de Quatrefages dt ires the new method (some 
details«f which he gives) to be made known He also suggests 
it might be of use against the di eases treated by M Pasteur — 
Researches on a spec ai influence of the nervous system causing 
the stop|>age of exchanges between the blood and the tis u»s, by 
M Brown bequard I-eslon of almost any part of the nervous 
system will cause this stoppage, which is more pronounced the 
more sudden the cause The effects ate chiefly these —the 
venous blood becomes like arterial in colour it holds lese 
carbonic acid than normally, there arc no convulsions before 
death the body temperature falls, the blood vessels contract 
after death, blood is found ta the loft heart, and the properties of 
the spinal cord, nerves and muscles, persist —Action of high atmo 
spheric pressures on the animal organism, by M de Cyotw To 
A Bert's apparatus ha added arrangements for measuring the 
variations of blood pressure, pulsations, and respiratory move 
manta, and for stimulating sundry nerveo. He finds that oxygen 
is not a special powon for the organism, animals die at high 
atnospfaerw pressures, simply "because, the carbonic acid (the 
chief excitant of the vasomotor end respiratory centres) drain 
taking considerably, circulation and res* ration stop, the former, 
because of too 1 greet lowering of blood-pre^re, the latter, 
because of apnea, Thar heart Mate are aoeelerated for the same 
reasons, the oxygen rodreowog the action of the accelerating’ 
nerves while ike moderating action of ths puounmgastne is 
lessened through hdJuseof carbonic aekL—Oa the paras** of 
malaria* by Jrih Richard. ThbhaebeeivcaJied byM. Lwrenm, 
Oxtihnu mtiarim M* Rkhvdihue tre n d its dfl*efcwmea«, ie 
the red corpuscles, info s-ooltieef desfe granule tioa* (diapiaemg 
the btemegMttft). Bkeaptoft l> apwoom B»s-ikdw»rrim 
wkipilke mAmrnSm dm mb*, 

then finiHaim ikdeutly ■■ If twwtffr ktAC Imubouta«how fc 
dies, Gmfetyft-Jtowm* the p—rite ]*&«■*» TUpataritl- 


ferous corpuscles lose elasticity and liecome \ery viscous, hence 
they accumulate in the caj dlartev —A new apterous male to 
Coccicltans {Acantkocmut aum t Sign ), by M Lichtenstein — 
Observation of comet i=III 1881, at Pens Observatory, by 
M Big urdan —On the distribution of protuberance-, foculse, 
and s hr spots ol served at Rome luring the second and ihlrd 
quarters of i88l, by M Tacchmi Ihe ficulae extended to higher 
Utitudes than in the first quarter and protuberances were ob 
served nearer the pole In winter and ummer a preponderance 
of protul eiaicc a| pear in the south i i s{rmg and autumn in 
the north —Solar q cctroscc | ic ol nervations at Hie Royal Obser 
vat ry of the Roma i College during the econd and third quarters 
of t88i by M laccbm A continuous, increase (not very 
rapid) of h activ ty i indicated In July the protuberances 
showed a econdary -mnimurn and the sj oh a maximum, and 
M t ncchmi attacks M Faye s doubts as to this —On the distri 
button in the j hi of ro ts of an algebraic equation of which 
the fir t mcmi er sat fes a linear differential equation of the 
second irder by M I aguerre —On the theory of uniform 
functions of a vaml le by M Mittag I effler —On the Integra 

tioit of the c juation A -f ^ =cs 

—On the practical solution of the problem of transjiort of fim,e 
to great li tancts by M I evy He { roposes to have » gent, 
ralor conncctc l in juanttty placed in « 1 anch circuits all c jii 
nectcd with two j i ts taken aibitranly m the principal (biflar) 
circuit—On the rolative mutnn of the earth and the ether ly 
Mr M chels j i —Com] ass without re istance for measurement 
of intense current , by MM Terquem anl Damtcn. iht* con 
l ts of a hni surveyoi s compass, under which is a first land of 
copper for c iculation of a current under this a series of reot 
angular pieces f wood and other copper bonds, the whole borne 
on a central rod 1 wo vertical bands b mg the current into any 
one of the hor zontal ones, according to the pontoon in whicir 
you f x a peg —Hydrodynamic experiments, &c (continued), by 
Decharme —On the saturation of phosphoric acia by bases and 
on chemical neutrality, by M Joly —On ferricyaahjrdric acid* 
by M Joan is —Action of iodine on nnphtalme at a high tem¬ 
perature, by MM ifteunard and Vrau —On the blue and green 
coloration of iressingt, by M Gessard He isolated the- 
orgnmsm which produce# the blue pigment (pyocymutu), and 
afterwards changes it to greens—1 roubles of equilibration in 
young children deaf through otcrpiesis their disappearance on 
return of hearing by M Boucheron —On the evolution of teeth 
of Bftlamdc , by MM Pouchet and Cbahon —On the optical 
properties of crystalline bodies presenting the spherolithic form, 
by M Bertrand — M Mouchez made some remarks on pre 
seating a magnetic map of Russia by Col de Tillo 
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VIVISECTION 

T HE discussion on this subject which has been carried 
on during the last few months in iho^iueteenth 
Century and Fortnightly Review has now, we think, pro¬ 
ceeded sufficiently far to render it desirable that we 
should give our readers a short summary of its progress. 
But as there are altogether some twelve or fourteen 
articles to be dealt with, we shall only have space to 
supply a general analysis of the facts and arguments, 
without being able to give an abstract of each article 
separately. 

As regards the general tone or manner of pleading, 
there can be no doubt that the advantage inclines largely 
to the side of the physiologists; for while--with perhaps 
a slight exception in the case of some of the passages in 
the essays by Prof. Owen and Dr. Wilks-the physio¬ 
logists state their arguments in a calm and tolerant spirit, 
the essays on the other side—with the exception of one 
by Mr. Hutton—present, in a painfully marked degree, 
the features of bitterness and ill temper. Hut, disregard¬ 
ing this conspicuous difference in the style of writing, we 
shall endeavour to give an analysis of the arguments on 
both sides, the impartiality of which shall not be aftected 
by the fixed opinion which this journal has always held 
upon the subject. 

The utility of Vivisection is upheld by Sir James Paget, 
Prof, Owen, Dr. Wilks, Dr. Carpenter, Sir William Gull, 
Mr. Fleming, Dr. Brunton, and Dr. Yeo. This is done, 
not merely by stating the general truth, obviously a priori , 
that “ it would be more reasonable to hope to make out 
the machinery of a watch by looking at it, than to hope 
to understand the mechanism of a living animal by mere 
contemplation "; but chiefly by enumerating instances in 
the past history of research where important advances of 
knowledge have been made by vivisection, and could not 
have been made otherwise. The cases mentioned are 
very numerous, so we must restrict ourselves to re- 
mentioning the more important. 

Sir James Paget says—and on such a topic he is 
entitled to speak with at least an unsurpassed authority— 
“ Before Hunter's time it is nearly certain that ninety-live 
out of a hundred persons who had aneurism of the prin¬ 
cipal artery of the lower limb died of it. . . . At the 
present time it is as certain that of a hundred persons 
with the 9ame disease less than ten die,” and if we con¬ 
template cases of aneurism in all other arteries, as well as 
deaths from bleeding after large operations, the saving of 
life due to Hunter’s experiments is seen to be “very 
large.” But Sir James does not needlessly prolong his 
article by enumerating specific instances; he says; 
“others have already abundantly illustrated them; I will 
rather suggest some general considerations on the whole 
subject. Looking back over the iraprovementsof prac¬ 
tical medicine and surgery during by own observation of 
them in nearly fifty years, 1 seegrtat numbers of means 
tfifctual ‘for the. saving, of lives and for the' detection, 
1 Mv«atiea,er r qtt>d«er remedy of diaeeeea and physical 
«bbawes, a* obtained by means of knowledge to tfit 
mm fii use of which experiments on enimaft 
VOL. xxv.— No. 4 as 


have contributed. There is scarcely an operation in 
surgery of which the mortality is now more than half as 
great as it was forty years ago ; scarcely a serious injury 
of which the consequences are half as serious; several 
diseases are remediable which used to be nearly always 
fatal; potent medicines have been introduced and safely 
used ; altogether such a quantity of life and of working 
power has been saved by lately-acquired knowledge as is 
truly past counting. And in these advantages our 
domestic animals have had due share of the improvement 
of veterinary medicine." 

The next paper in tlic series is by Prof. Owen, and is 
concerned mainly with the history of the indispensable 
part which vivisection played in Harvey’s discovery of the 
circulation of the blood and in Hunter’s experiments on 
the ligature of arteries. Although the latter topic occupies 
common gTound with a part of Sir James Paget’s paper, 
the overlapping due to independent writing is not to be 
regretted, because Prof. Owen traces the history of the 
subject into more detail, in order to expose the fallacy of 
the anti-vivisectionists, who say that Hunter was antici¬ 
pated in his results by other surgeons working by other 
methods. This, we think, he is completely successful in 
doing—so much so, indeed, that Mrs. Algernon Kingsford 
M.D., who supplies an essay in a succeeding number of 
the Nineteenth Century on “ The Uselessness of Vivisec¬ 
tion,” while disputing Sir James Paget’s mere statement 
of the fact that the surgical treatment of aneurism is due 
to Hunter’s experiments on deer, nevertheless finds it 
convenient entirely to ignore the historical details which 
are given by Prof. Owen ; and the same remarks apply to 
this lady’s treatment—or rather evasion—of the facts 
concerning Harvey’s discovery of the circulation of the 
blood. 

Dr. Wilks makes utility the central portion of his argu¬ 
ment, and gives so many instances of the service which 
vivisection has rendered that we cannot here quote them. 
The instances he refers to concern the heart, circulation, 
functions of the brain, spinal cord, and nervous system 
generally, including its influence over the heart, lungs- 
stomach, kidneys, bladder, skin, and muscles, &c. 
“What,” he asks, quoting from Prof. Humphrey, “has 
been the influence of this upon medical treatment ? . . . 
Take away the knowledge which we have received through 
vivisection, and conceive what a chaos would be our 
knowledge of the human body, and.our ideas of the treat¬ 
ment of the diseases of the human body ; you can 
scarcely conceive to what wc should be reduced. Every 
man in the whole history of medicine, every man 
who has made, real advances in the knowledge of the 
workings of the human body, has done it through 
vivisection.” 

„Tfie utility of vivisection is further shown by SirW. 
'<5ufl, Br. Carpenter^ Mr. Fleming, and Dr. Brunton. 
The former alludes to the discovery of the lymphatic 
system, and of the capillary circulation, to “ the great 
advance# made by Boyle, Mayow, and Lower, in the 
same century ”; and more especially to. the work 
Claude Bernard on animal heat. Th» b specially alluded 
to inconsequence of Miss Cobbe in her article “ writing 
of the title of Claude Bernard to be honoured by physio- 
legists, saying that such title is, at least partly* based on 
the invention of a stove- which should enable film to 
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watch the process of ‘baking dogs alive’ '’—a statement 
u calculated, if not intended to convey a totally false im¬ 
pression both of the purpose and the details of these 
memorable experiments." The importance of the latter 
in relation to preparing the way for a full understanding 
of the deadly phenomena of fever is then clearly ex¬ 
hibited, together with the fact that “if a dog be put Into 
a heated chamber and his blood be raised to the tempera¬ 
ture of a bird’s, he quickly dies”—so that the “baking 
alive ” really means raising the temperature of the dog's 
blood through ten degrees. Every year in this country 
alone 40,000 persons die of scarlet and typhoid fevers— 
“baked alive” by them ; and this constitutes but a small 
part of the annual deaths in which exalted temperature 
is a fatal factor. No wonder therefore that medical men 
pay tribute to the memory of Bernard for opening the 
way to an understanding of the subject, such that “ this 
fiery furnace, with its uncounted millions of victims, 
science hopes to close ; and it is quite reasonable to 
believe that the time will come when fever will be as 
much under our control as are the movements of a chro¬ 
nometer.” When to this it is added that “ Bernard, in 
these experiments on fever, sacrificed two pigeons, two 
guinea-pigs, less than twenty rabbits, and six dogs,” wc 
cannot think that the selection by Miss Cobbe of her 
favourite atrocity is a very fortunate one. 

Sir William Gull proceeds to consider the great gains 
which have accrued to medical science through some of 
the experiments of Magendie, and those of Marshall 
Hall; and Dr. Brunton, in a singularly telling article, 
shows how in an ordinary diagnosis it is impossible to 
advance a step without using at every point knowledge 
gained by experiments on animals. He also appeals to 
the British Pharmacopoeia to prove that to vivisection 
“we owe the introduction of the most valuable of our 
new remedies.” Between the editions of 1864 and 1867 
there are added seven new drugs, of which at least the 
two jnost useful—vis. carbolic acid and physostigma—are 
due to vivisection. Again, between the editions of 1867 
and 1874 we find eleven new remedies, of which the three 
most useful—pepsinc, chloral, and a nitrite of amyl— 
were discovered, or their uses perfected, by experiments 
on animals. So that, without considering “many other 
new remedies which are still on their trial, and which 
will, in all probability, be added to the next edition of the 
Pharmacopoeia, it is a matter of already accomplished 
fact that “ the introduction of nearly all the most valuable 
new remedies which have been added to the Pharma¬ 
copoeia since the year 1864” have been discovered by 
vivisection. 

Still confining ourselves to the question of utility, we 
have next to notice the essay by Mr. Fleming, who under¬ 
takes to show that even in the exclusive interests of 
animals themselve9r.it is most ill-advised to tie the hands 
of science in its investigation of disease. Anthrax 
alone, in a single district of France, kills about 178,000 
sheep a year, and in 1857 100,000 hones perished from 
this disease in Russia alone. Many, other equally start-, 
ling statistics are given; and now*; owing to the labora¬ 
tory experiments of Pasteur and Others, “ there is no 
longer any doubt as to the value of protective inocula¬ 
tion;” and the same method hiss been found equally 
effectual in protecting poultry from “fowtafcolera." It 


is not improbable that hydrophobia, glanders, cattle 
plague, pleuro-pneumonia, swine-plague, sheep small-pox 
distemper, and tuberculosis, will all admit, by modifica¬ 
tions of the same method, of being similarly brought 
under control. 

In connection with utility we have space only to refer 
to one other case, but this the most conspicuous. We 
allude to the work of Lister, which, as Dr. Carpenter 
says, “ constitutes by far the greatest single improvement 
ever introduced into surgical practice," and which, as Dr. 
Wilks says, “ has been the means of saving the lives of 
thousands every year, both in England and on the 
Continent.” Yet Prof. Lister “ found that he was obliged 
to discontinue his important investigations or conduct 
them abroad. He chose the latter course, and went to 
France; for, he said, * even with reference to small 
animals, the working of the Act is so vexatious as to be 
practically prohibitory of experiments by a private 
worker like myself, unless he chooses to incur the risk of 
breaking the law.’ ” 

Such, then, is a brief abstract of the evidence on the 
head of utility. This evidence is not disputed by the 
writers on the other side, with the exception of Miss 
Cobbe and Mrs. Kingsford ; but the writings of these 
ladies upon the subject are so extravagant and ill-advised 
that even an ignorant reader must feel their judgment 
upon this head to be valueless. 1 With the unanimous 
opinion before them of the International Medical Con¬ 
gress, the British Medical Congress, and of all persons 
whose knowledge of physiological science entitles them to 
be heard on this point, Lord Coleridge and Mr. Hutton 
adopt a line of argument which, so far at least, is more 
judicious. Lord Coleridge says ; “I will not dispute with 
them as to the fact. A lawyer ought at any rate to know 
the folly of encountering an expert without the knowledge 
necessary for success in the conflict. I deny the practical 
conclusion sought to be drawn from it on grounds of 
another sort, which appear to me of overwhelming force,” 
And Mr. Hutton says ; " I have never believed all these 
experiments to be scientifically, or even medically, worth¬ 
less,” and he allows that some of them (inoculations) 
have been “ very fruitful.” 

We may, then, take the evidence of utility as being 
beyond all question by any reasonable and impartial 
mind. Next let us consider the arguments which are 
adduced against vivisection other than the suicidal one 
of inutility. These may- broadly be classed under two 
headings—those which assert that vivisection Is immoral,, 
and those which assert that it is irreligious. 

In considering these arguments we may best' begin with 
the essay of Lord Coleridge, and in doing so we find it 
difficult to strike the balance between our respect for the 

1 The Authority of Sir W. Ferguiaon and of Sir Charlu BoP to Indeed 
quoted in support of the uiefettacM of vivisection to nigery, but thrii 
opinion on thin subject—or rather the opinion of the former, became the 
letter did n Jt live to me all the remit* alluded to by Sir Jaatei Paget—it k 
imaeAHinbly outweighed by proftteorial opinion in general that it to inter¬ 
esting chiefly becaute of it* tooialed character. T^he only other feature la 
them paperi that deeervet (he name of argument to that tolerance from the 
reiulu of experiment* 00 enloal* to the physiological economy of men tony 
U erroneous, or even mtotoedh» But what dee* thto argument ehgWl 
Sternly not that,/or Utft rtw*, experiment* on the nmreat analogue* of the 
human bodyehouU not bo made. No factonee can be pointed to «f n Mel 
or even deleterious mtotake haring been made mo oonsequaucetf niMiMti 
enoneotu intonmee. erifcfc it at all Seely Sat wefa an Intone* tWt.iito 
aril*. 




March 9, 1882] 


NATURE 


43 i 


man, and our astonishment at the feebleness of his pro¬ 
duction. Taking as fair and unbiased a view as we can, 
it appears to us that, as a mere matter of pleading, if this 
is all that can be said, even by a Lord Chief Justice, in 
favour of abolishing physiological experiment, the physio¬ 
logists could not well find a better advocate. Indeed, as 
the paper throughout shows ill-concealed evidence of in¬ 
tolerable irritation, its manner, as well as its matter, 
suggests that the writer himself begins to feel that he has 
committed a mistake in too early and too warmly espousing 
an irrational cause. But, be this as it may, we shall 
endeavour to state, as fairly as we can, the course of his 
argument. 

We have already seen that he expressly disregards the 
question of utility, and bases his argument “ on grounds 
of another sort.’* These grounds are that, even if prac. 
tically useful to the extent claimed by physiologists and 
medical men, knowledge gained by vivisection ought not 
to be sought or tolerated, inasmuch as it is “ unlawful,” 
or “ pursued by means which are immoral.’ 1 Here, at 
least, we have a definite marking out of the “grounds” 
on which Lord Coleridge justifies his determination, as he 
says, “earnestly to support the Bill which Mr. Reid is 
about to submit to the House of Commons,” t e. the Bill 
for total abolition. We think, therefore, that it becomes 
a matter of importance clearly to define what is here 
meant by “ immoral ” and “ unlawful.” The only indica¬ 
tion given by Lord Coleridge of Mich a definition is as 
follows: “ I deny altogether that it concludes the ques¬ 
tion to admit that vivisection enlarges knowledge; 1 do 
not doubt that it does, but I deny that the pursuit of 
knowledge is in itself lawful; still more do I deny that 
the gaining knowledge justifies all means of gaming it.” 
So far as these general propositions are- concerned the 
principles of morality are obvious, and would be disputed 
by na one; but now for the special case of vivisection. 
"To begin with, proportion is forgotten. Suppose it 
capable of proof that by putting to death with hideous 
torment 3000 horses you could find out the real nature of 
some feverish symptom, I should say without the least 
hesitation that it would be unlawful to torture the 3000 
horses." Now in the first place, supposing—as we must 
suppose if the illustration is to stand as argument— 
that the knowledge gained concerning the “feverish 
symptom” is to be knowledge useful in the saving of 
human life, we think that a truer note of “ morality ” is 
struck by Sir James Paget when he writes of a man whom 
he saw die under chloroform faultlessly giv$n, “ he was 
«o good and generous a man that I felt it would have 
been right to kUl a hundred animals either to save his life 
or to find out why he died, and to be able in the future to 
avert so awful a catastrophe:” And if it is %ound morality 
thus to feel that one hundred animals may be sacrificed 
to avert one such catastrophe, can it be otherwise to feel 
that three thousand animals may be “lawfully” sacri¬ 
ficed with the certainty of gaining assured knowledge— 
for this is the argument—which is to save many human 
lives? 

But, In the second place, this brings us to the question 
qt proportion, which is rather vaguely presented In ILord 
O&ridgtft ^lustration. And on this question the physio- 
mgjbtj thS perfectly ready to join issue; in fact it fe oot 
hr tM strongest positions, and cannot be inert tersely 


stated than it is by Dr. Carpenter, whose very temperate 
and most judicious essay on the “ Ethics of Vivisection,” 
appears in the same number of the Fortnightly Review, 
and in this, as in several other points, anticipates Lord 
Coleridge’s arguments in a manner singularly complete. 
He here say3: “ My argument then, is that if in all the 
foregoing cases (t.e. of animal labour, &c.) the moral con¬ 
sciousness of those who consider themselves most elevated 
in the scale of humanity justifies the infliction of animal 
suffering for what is obviously a real benefit to man, even 
though the continuance of such benefit involves the ton- 
slant renewal of the suffering ’, much more is a temporary 
and limited infliction justifiable, for the discovery of such 
scientific truths as have a clear prospective bearing on 
human well-being, moral as well as physical, since every 
such discovery, once established, is a boon for ever, not 
only in its direct applications, but in serving as a stepping- 
stone to further discoveries, which may prove of still 
more priceless benefit." 

Again, Sir W. Gull very properly asks: “ Why does 
Lord Coleridge, for the purpose of his argument, select 
horses, and why so large a number as three thousand ? 
He must know that the horse has been but iittle experi¬ 
mented upon ... so that the supposition of three 
thousand horses and hideous tot meat is an exaggerated 
expression, out of proportion to the facts—misleading, 
and in no way conducive to a fair judgment of the ques¬ 
tion at issue." The truth is, it would be better for the 
cause which Lord Coleridge has embraced if “propor¬ 
tion " could be “ forgotten ” ; for the strongest point m 
the counter-argument is that there is no comparison 
between the ratios—as Pain inflicted on animals for other 
purposes : Pain inflicted by Vivisection : : Prevention of 
Pain resulting from the former: Prevention of Pain, or 
other utility, resulting from the latter. And thetefore, 
just because they do not forget the question of proportion, 
physiologists maintain that it is unreasonable in humani¬ 
tarians to attack the only kind of “ cruelty ” that is really 
fruitful—and fruitful a hundredfold— in mitigating pain, 
not only in the case of man, but, as Mr. Fleming shows 
by his very astonishing tabular statements, also in the 
case of animals. Yet this essential argument has wholly 
escaped the observation of Lord Coleridge, and as a con¬ 
sequence he entirely misapprehends the subordinate argu¬ 
ment of the physiologists who point to cases of admitted* 
wholesale, and useless kinds of cruelty as those towards 
which the energy 1 of humanitarians should be directed. 
For he represents this argument as saying: Because there 
are many other kinds of cruelty of greater magnitude in the 
world, therefore “something which, consistently with all 
this argument, may be horribly cruel and utterly worth- 
leak, is to be let alone.” Truly Lord Coleridge may be 
“ positively mortified tp have to notice ” such an argument 
as this j Wy no one, so fer as our knowledge extends, has 
ever advanced it. No physiologist could be simple enough 
to defend vivisection on the supposition that it “may be 
horribly cruel end utterly worthless.” The real argument to 
whiqji Lord Coleridge refers is this :-*Because there are 
many practices permitted which arsf without question 
horribly cruel and utterly useless, therefore It is irrational 
folly to waste the epergy of humanitarian feeling In a war¬ 
fare against the only kind df pain-giving practice which is 
directed towards the mitigation of pain, and which has 
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already been successful in this its object to a degree out 
of all proportion to the pain inflicted. 

If it is true, as the physiologists agree with Lord Cole¬ 
ridge in maintaining, that the ethics of vivisection turn 
upon this question of proportion, it becomes morally as 
well as logically Incumbent on all tho'.c who take an 
active part in the anti-vivisection movement to make 
themselves acquainted with the facts by which alone this 
question can be determined. We therefore recommend 
all who arc interested in the subject to read the very 
powerful essay by Prof. Gerald Yeo in the current num¬ 
ber of the Fortnightly Revmo. This essay, when con¬ 
trasted with that of Lord Coleridge or Miss Cobbe, 
exhibits hi a striking manner the difference between 
knowledge and imagination, and therefore we do not 
ihink it can be said that the measured censure bestowed 
by this writer is too strong where he thus alludes to the 
above illustration of 3000 horses put to death by “hideous 
torment"—“ 1 should have thought it impossible that a 
man who declares, 1 1 am not conscious of any distorting 
influence on my judgment; I have no anti-scientific bias,' 
could have suggested a case so horribly improbable. The 
extravagant irrelevancy of such a sacrifice, and its utter 
incompatibility with anything that can be called physio¬ 
logical research, are so manifest as to need no comment. 
Surely the writer cannot leally imagine that such sheer 
brutality is within the range of possibility ; or does he 
merely make the hideous suggestion in order to frighten 
those who have no knowledge of the matter ? I refer to 
this sentence simply as an illustration of how unfounded 
and inaccurate ideas sometimes originate. For there can 
be no doubt that the mere mention of this appalling pro¬ 
blem by such an authority, however repugnant it may be 
to common sense, cannot fail to leave some very unpleasant 
traces in the minds of many who imagine that a Lord 
Chief Justice would not undertake to write articles in a 
leading review, unless he had some accurate knowledge 
Of the practical bearings of the subject” 

Prof. Yeo has written his article in order to place such 
knowledge within reach of the general public, and he has 
evidently done so with the honest purpose of being 
<f accurate.” He says: “The exact relation of painful 
experiment to physiology may be best seen in a short 
analysis of physiological methods. Practical physiology 
is made up of four departments, in which its histological, 
chemical, physical, and vital branches are respectively 
studied. . . . Thus in fully three-quarters of practical 
physiology living animals do not appear at alL AU vivi¬ 
sections are found in the fourth branch of physiology, 
but even here they form a very small part, for a large 
number of experiments on living animals (including man) 
are carried on without either cutting or pain." Taking 
then the subdivision of possibly pamgiving experiments, 
Prof. Yeo gives an analysis of the Parliamentary Reports 
during the last five years, in order to get at die precise 
number of paingiving experiments which, during that 
' riffle, have been made in this country. From these figures 
it appears that about three-fourths of the possibly pain- 
giving experiments wens rendered painless by the adminis¬ 
tration of anaesthetics, and of the remaining fourth, four- 
fifths were * like vaccination or the hypodermic injection 
of morphia, the pain of which is of no great amount.'’ The 
tabular percentage is, therefore, as follows s— - 


Absolutely pain’ess . 75 

As pain fid as vaccination . 20 

„ healing of a wound ... . 4 

„ surgical operation . 1 

IOO 

Thus, since the statistics have begun to be taken under 
the new Act, it is a matter of numerical statement that in 
this country only 1 per cent, of expetiments in vivisection 
are attended with pain greater than that caused by prick¬ 
ing with a needle or healing from a cut Therefore we 
must here repeat our judgment that in this discussion it 
is shown to be the anti-vivisectionists, and not the physio¬ 
logists, who have “ forgotten ” the question of “ propor¬ 
tion”; for nothing can prove more conclusively than 
these figures that Lord Coleridge’s statement of the 
case becomes true only if it is quoted with inverted 
meaning—“ There is no proportion between the end and 
the means.” 

But Prof. Yeo is speaking of physiology as practised in 
England. Foreign usages he does not feel that it devolves 
on him to defend, and he appears to have an easy task 
where he shows that all the array of horrors which the 
anti-vivisectionists have been able to collect from the 
past history of physiological research have been derived 
from abroad. And it appears but fair argument to draw 
this distinction. This country cannot legislate for foreign 
physiologists, and no particle of evidence has ever been 
forthcoming to show that English physiologists are less 
scrupulous than the rest of their countrymen in their 
regard for animal suffering. On the contrary, long before 
the agitation began these physiologists themselves at the 
British Association formally laid down and formally 
accepted a carefully worded code of rules (quoted in the 
essay by Sir W, Gull) to guide their action with a view to 
minimizing of pain; and they have never, either collec¬ 
tively or singly, objected to legislation against possible 
abuses, while many of them have distinctly expressed 
their approval of such legislation. The long array of 
atrocities which constitutes the bulk of Miss Cobbe's 
paper is therefore quite irrelevant to any question in 
which this country is concerned. At most she can only 
argue, as Mr. Hutton argues—Because such things have 
happened on the Continent they may also possibly happen 
in England ; and the answer is, By all means let there be 
legislation to guard against the possibility. And Prof 
Yeo proves, we think conclusively, that the existing Act 
is abundantly sufficient for this purpose. 1 

Another argument on the score of morality that has 
been advanced is one which is well and temperately 
! stated by Mr, Hutton. He says: "You cannot take a 
step so certain to stimulate the thoughtless cruelty which 
still survives among us, as to sanction the deliberate In¬ 
fliction of a great mass of thoughtful cntdty, justified 
only by the prospect of ultimate benefit to man at the 
cost of untold agonies to his miserable fellow-creatures." - 
But here, if the mis-statement of the "proportion* ques¬ 
tion presented by the concluding words is disfogardad, ft 
is evident that the point of ethics raised must be deter¬ 
mined solely by conside r ation whether the "thoughtful 
cruelty " » entity—i.t, pain inflicted without an adequaft 
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moral justification. And to assume that it is so is to beg 
the whole question. 

Only one other argument of an ethical kind remains to 
be considered, and we are sorry to say that it has been 
advanced by Lord Coleridge—sorry because it is so 
childishly weak. It is the old argument that if the 
advancement of knowledge is taken to justify the vivisec¬ 
tion of animals, as much or still more should ff be taken 
to justify the vivisection of men; and in view of the 
horrible possibility thus supposed, Lord Coleridge ex¬ 
claims—* 4 1 hope that morals may always be too much 
for logic; it is permissible to express a fear that some 
day logic may be too much for morals." Logic 1 Only 
on the assumption that ah animal is a rational and a 
moral as well as a sentient creature, and that its reason 
and its morality are on a level with those of man, would 
the argument become logically valid; and it is just 
because the physiologists do “ consent to limit the pursuit 
of knowledge by considerations not scientific but moral,” 
that they are obliged to draw the same logical distinction 
between men and animals as that which is drawn by the 
Legislature. 

Coming lastly to the side of Religion, Mrs. Kingsford 
concludes her article with a paragraph which we think 
worth quoting, as it may serve to indicate the value of her 
opinions generally : 44 If I should be asked what is the 
real position taken by the leading champions of * free * 
vivisection, and concealed from the public under the plea 
that the practice conduces largely to the benefit of 
humanity, I would define it thus 

“ I. Repudiation of the religious and sympathetic 
sentiments, and of the doctrine of man’s moral responsi¬ 
bility as superstitious and untenable. 

44 a. Deliberate determination to dissociate themselves 
from ail but those who join in such repudiation ; and to 
make the practice of experimental physiology on living 
aniraAls a rallying-point for the expression of that 
determination.” 

Surely it must appear to Mrs. Kingsford that these 
“ leading champions ” are adopting somewhat roundabout 
meant to secure their very remarkable ends. 

Lord Coleridge asks; 44 What would our Lord have 
said, what looks would He have bent upon a chamber 
filled with 'the unoffending creatures which He loves,’ 
dying under torture deliberately and Intentionally in¬ 
flicted?” And Prof. Yeo answers: “I cannot imagine 
any such chamber of horrors, any more than I can his 
other hideous suggestionand adds that concerning the 
ntal facts of vivisection as performed in this country, 
“my conscience unhesitatingly tells me that it would 
have met with the foil authority and approval of 
onr Lord. . . . And I like to bear in qpind the texts 
which seem to have an accurate bearing upon the 
subject, ‘ Ye ate of mote value than many sparrows,' 

' How much then is a man better than a sheep ? Simi¬ 
larly Sir W, Gull and Dr. Carpenter support physiological 
research on grounds of Christianity and Theism, and it 
it evident that the religious side of the question really 
hinges an the ethical. If vivisection is cruel, it b also 
ixtt&jgfamt; but if It is the highest, mercy, physiologists 
fcay dsim, though from those to whom their work has 
b*bh Oft pricefos* value they may not always receive, the 
IMtedenf tiKhMendfiii 


FISHERS “EARTH'S CRUST ” 

Physics of ihe Earth's Critst. By the Rev. Osmond 

Fisher, M.A., F.G.S. (London ; Macmillan and Co. r 

r 881.) 

R. FISHER is well known to geologists as the 
writer of various important papers on Mountain 
Chains, Terrestrial Heat, and other physical phenomena 
of the earth. He has in this volume not merely collected 
these papers, but added so much new matter that they 
form only a small part of the book. It deals with those 
regions whither we cannot penetrate, and might be called 
a Treatise on Concealed Geology. 

It has been made a reproach to geologists that their 
mathematics never get beyond the Rule of Three. Mr, 
Fisher may redeem them from the reproach. Indeed ai* 
unmathematical reader, when he sees pages covered with 
symbols, may be tempted to close the book in despair 
and imagine it a case of pijfietr iiyc«/«rp»fToir iioirca. How¬ 
ever he would not act wisely. If he read steadily on, 
only omitting such calculations as he cannot understand, 
he will obtain many fruitful ideas, and follow several 
chains of sound and careful reasoning. 

After a discussion of the rate of increase of temperature 
met with below the surface of the earth (which he con¬ 
cludes by adhering to the customary view of a uniform 
rate) Mr. Fisher reprints his former calculations of the- 
enormous and overwhelming pressure to which the crust 
of the earth would be subjected, if the interior shrank, 
away from it by contraction. The pressure would be 
such as the strongest rocks could not resist. The engi¬ 
neers of the St. Gothard Tunnel were almost baffled in 
attempting to sustain less than a mile’s thickness of 
yielding rock. What arches or rings, what metal or 
granite would stand two thousand limes that stress? 
There can be no doubt therefore that contraction is a 
cause adequate in intensity to contort any strata however 
thick, or uplift any continent however lofty. Adequate 
in intensity most certainly; but has it been sufficient in 
quantity ? This question Mr. Fisher next considers. 
The answer will probably surprise many geologists. 

When the earth first formed a solid crust with a glowing* 
nucleus reaching to within a few feet of the surface, the 
nucleus would begin to cool and contract. As it shrank, 
the shell settling down on to it must crash itself into 
wrinkles. As successive internal portions solidified and 
were united to the solid crust, the remaining nucleus 
would continue to shrink, and the volume crushed out 
from the crust in process of accommodating itself would 
grow" correspondingly greater. The wrinkles would be 
magnified. From Sir W. Thomson’s formula; for tlje 
internal temperatures of a cooling globe Mr. Fisher cal¬ 
culates the tout volume of the wrinkles that could have 
been produced by now. Hcftbows that this cannot pos¬ 
sibly be so much as die’ fifteenth part of the volume of 
continental elevations above the sea bottom : more 
..probably^at even the sixtieth part. Though he consider* 
the nucleus fiiid, while Sir W. Thomson thinks the whole 
globe would have been solid or nearly se, this does not seem 
to affect the correctness of the conclusion. At the same 
ttaflkti cause, inadequate for continents, might yet be 
abundantly sufficient for the existing mountain chains* 
and for many predecessors of them. 
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The theory of the earth's constitution put forward in 
this volume is that the surface on which we stand belongs 
to a crust some thirty miles thick, floating on a substratum 
of slightly greater density. Below this substratum may 
be a solid nucleus, must be if Sir W. Thomson's proof of 
the earth's rigidity be acceptedj but this book does not pro¬ 
fess to go deeper. The floating crust cannot be supposed 
to possess much strength, so that the weight of mountain 
chains would break through it, unless they have beneath 
them corresponding protuberances on the under side of 
the crust, which shall support them by the additional 
buoyancy so produced. A plastic crust under compres¬ 
sion would yield above and below, and thicken, as two 
pieces of hot sealing-wax spread out when pressed 
together, so as to give rise to such double bulges as are 
supposed. However, it is shown that even on this theory 
contraction cannot have produced the whole of existing 
terrestrial inequalities of surface, and could hardly even 
have-lifted the continents above the sea-level. The 
general result of these suppositions would be that the 
crust beneath the ocean basins must be denser and 
thinner than that beneath the continents. To every ocean 
depression must correspond a similar larger concavity 
below, and continental elevations must have much greater 
protuberances answering to them on the under-side. 
Thus, could we strip off the crust like a hide, and turn it 
over, we should find the under-side reproducing the upper- 
side, only with every feature magnified. 

This conception may be deemed at first sight strange 
and wild, yet it certainly affords an easy explanation of 
one or two rather singular phenomena. It was found 
during the Indian Survey that the mountain mass of the 
Himalayahs attracted a plummet much less than it ought 
to do, and that the cavities which contain the waters of 
the ocean, instead of causing a diminution of attraction, 
show an increase. Now it is shown that the protuberances 
of light material below the former and the concavities filled 
with the denser substratum below the latter would pro¬ 
duce exactly such results. Also the hemisphere of water, 
which maintains its position in spite of continental attrac • 
tion, is thus sufficiently accounted for. Again, since the 
floating crust must sink wherever weighted, and rise 
wherever material has been removed, we see how vast 
thicknesses of sediment might be accumulated without 
much perceptible change of depth, and mountains suffer 
continual degradation, and yet never be entirely effaced. 

Another remarkable argument is derived from the 
•observations in the St. Gothard Tunnel, which show that 
the rate of increase of internal temperature is slower there 
than beneath plain countries, and slowest where the 
mountain is highest. This should not be the case, per¬ 
ceptibly were the earth cooling as a uniform solid. 
Assuming these rates to be uniform, and allowing for the 
cold due to the elevation, it is easy to calculate the 
depths at which any particular temperature would be 
reached. If there bh a molten nucleus its surface should 
be a surface of uniform temperature. But the depth at 
which a temperature of fusion can' be reached will be 
found fat greater under the mountains than under the 
plains. Hence, says Mr. Fisher, the solid crust must 
have protuberances below, answeriig to the mountains 
above. 

This argument is weighty. It approaches near to 


demonstration. If this slower rate of temperature-increase 
below mountains were satisfactorily made out, and if we 
could be sure that the rate remained uniform at all 
depths, the existence of such protuberances would be 
almost proved. It is difficult to see what other supposi¬ 
tion could be made. However, with the wide dis¬ 
crepancies at present experienced in the observations of 
such temperatures, and with the evidence that exists for 
a rate depending on the depth, a sceptic is not quite com¬ 
pelled to assent. 

No theory of the earth's crust can be complete which 
does not provide the machinery for earthquakes and 
volcanoes. Mr. Fisher, for this purpose, supposes his 
subterranean fluid to contain, in intimate union with itself, 
vapour in considerable quantities. This vapour is to be 
retained in the fluid by the superincumbent pressure, as 
gas is in the liquid of a soda-water bottle, and will, if such 
pressure be removed, be disengaged from the molten' 
matter as the gas disengages itself when the cork is 
drawn, though much more slowly, by reason of the vis¬ 
cosity of the fluid. This agrees with the view taken by 
Prof. Judd in his recent volume on Volcanoes. It will be 
a novel idea for many of us to imagine the earth like a 
globular bottle of effervescent liquid, and its crust like ice 
covering a lake of ahrated-water. But such a constitution 
would account for many of the phenomena of eruptions. 
The earthquakes which usually herald them, the rise of 
molten material in a fissure, the existence of permanently 
liquid lava like that in Kilauea, the quiescence of neigh¬ 
bouring vents, the growth, death, and revival of a volcano, 
all follow as natural consequences. The difference in the 
lavas ejected from adjacent craters and the supposed order 
of succession in the products erupted are also accounted 
for, but not so satisfactorily. The theory is a very Im¬ 
portant one, and appears on the whole the most satis¬ 
factory that has yet been propounded. 

It is natural to suppose that the emission of the vapou r 
from this substratum would tend to produce a contraction 
of the nucleus. When we consider how far the volume 
of the ocean exceeds that of the continents it is surprising 
to be told in the chapter on the Extravasation of Water 
that this supposition cannot account for them. However 
it will be found on examination that much depends on 
the hypothesis. The supposition made is not local emis¬ 
sions of liquid producing cavities, but a general exudation 
and consequent crumpling of the emsf. The analogy .is 
not to the subsidences in Cheshire, where brine has been 
removed, but to the wrinkled skin of an apple as It dries. 

The reader of this volume roust bear in mind that most 
of the numerical results from time’to time obtained and 
used are deductions from assumed data, and not inde¬ 
pendent truths. Such is a statement which often occurs 
in the calculations, that the contraction required to pro¬ 
duce the existing inequalities of the earth's suffice is 
0 0105. He must also distinguish reel confirmations of 
the theory such as the deviations in the plumb-line and 
the slower subterranean temperature-increase in the 
neighbourhood of mountains, from mere appearances of 
coincidence in numerical results. The latter are in several 
cases necessary consequences of identical ftssamptioqs. 
The agency of intruded dykes in producing elevation aid 
compression does not seem altogether it natural one, W* 
may Conceive tbMcrust passing down intp fiuld* b at afc 
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«o readily that the fluid should, pass again into a solid 
centre. Another formidable difficulty is that a subter¬ 
ranean ocean must be subject to tides, as much as the 
tea would be though covered by ice. This is passed over 
somewhat lightly with the suggestion that viscosity may 
be sufficient to obscure all tidal phenomena. Doubtless, 
too, other difficulties will start up for which ’ it may not 
be easy to find a solution. But every theory is sure to 
present difficulties. Time must show whether they mul¬ 
tiply or die away. 

One or two points do seem to emerge from this assem¬ 
blage of calculations as fairly clear, and established on 
tolerably firm foundations. Such are, that contraction of 
the earth by cooling is inadequate to the production of its 
greater inequalities. The earth cannot be a mass quite 
so homogeneous as on the theory of having cooled from 
a perfect fluid it is often assumed to be. There must be 
subterranean irregularities of density. Besides these, the 
phenomena of volcanoes seems to be explained best, as 
yet, by the existence of vapours and gases in intimate 
mixture with the materials below its crust. And a sub¬ 
stratum plastic, if not fluid, will account for many facts 
which are ordinarily very perplexing. But, to quote from 
a striking quotation made in the volume itself, “ Of all 
known regions of the Universe the most unsafe to reason 
about is that which is beneath our feet.” E. Hill 


LETTERS TO THE EDITOR 
[The Editor dots not hold himself responsible for opinions expressed 
by his eos respondents. Ntither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts. 
No notice is taken of anonymous communications. 

[The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to ensure the appearance even 
of communications containing interesting and nor el facts. ] 

Vignettes from Nature 

Anxious that popular scientific literature, especially that 
which deals with the Evolution-doctrine, should be strictly accu¬ 
rate in its facts, I wruld ask—in no unfriendly spirit—whether 
Mr. Grant Allen and Mr. Wallace have fully informed them* 
selves upon each of the several positions taken in the paragraph 
cited with approval by Mr. Wallace (in the last number of 
Natdrx, p. 301) from Mr. Grant Allen’s "Vignettes,” referring 
to the dimensions of the largest animals now existing, as com¬ 
pared with those.of the faunae of past epochs. 

I. It is asserted that " no known extinct animal was as large 
as some of our modem Whales.” When, some thirty years ago, 
I vhtfted the so-called ** coprolite ” pits in the Suffolk crag, I 
was astonished at the multitude of the ivory-like “ ear-bones ” of 
whales'found in a certain group of themj which were described 
by TVof, Owen, and compared with those of existing Balanida, 
in his " Fossil Mammals of Great Britain." From the fragments 
of gigantic ribs and vertebrae which I then saw at Felixstowe, I 
should certainly suppose the extinct whales they represent (which 
Prof. Owen regards as of Eocene age) to hive been fully as 
lame as those of the present time. 

* would ask, further, whether sufficient account has been 
takamfe the statementJust cited, of the most gigantic types of 
Reptilian Mesoioic life? Anyone who has placedhimself by the 
side of the huge bones of the Cetidsaurus which form such a con¬ 
spicuous feature in the Oxford Museum, must, I think, be dis¬ 
posed to regard the adimal there represented as haring profebly 
at vlasst equalled the whale in mh, though very likely mot in 
length. And even this colossal reptile must have been far 
Ukaee^ed in dimensions by the Atkhtosaurus mmiamrn described 
by Prof. Merab, frees the Weelden of Colorado. I would respect- 
ask Are authors, therefore, whether they are prepared fe 
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of Mammoth-tusks in the frozen mud of Silieria, and by the 
wonderful aggregation of Hippopotamus-bones revealed to us 
t»y Dr. Falconer's explorations in (he Palermo caves—be also 
taken into account, we can scarcely, as it scons to me, avoid 
tlie conclusion, that the period in the later stages of u hich we get 
the first indubitable evidence of Man’s existence (to say nothin-' 
of any anterior to it) was much more distinguished than the 
present for the aggregate balk and wide distribution of the largest 
members of its fauna. William li. Carpenter 


Can Mr. Wallace throw any light on Mr. Allen's somewhat 
extraordinary, sentence : “I feel a genuine respect for every 
donkey 1 meet, when J remember that it war the mete amdenla! 
possession of an opposable thumb that gave my ancestors a Mart 
over his in the nice for the inheritance of the earth towards the 
very Close of the tertiary period.” I take Mr. Allen to be an 
evolutionist, but there is no place for accident in evolution, or 
in any other scientific theory. The “opposable thumb” must 
lie the result of some conditioning factor, aud this being so the 
word accident is quite out of place. +ft 

February 27 

Moths Attracted by Falling Water 

Whilst watching the great horse-shoe fulls of the Skjal- 
landaflpit near Ljbisvatn in Iceland, I saw moth after moth fly 
deliberately into the falling water and disappear. Some which 
I noticed arriving from a distance, fluttered at first deviously, 
Imt as they neared the water flew straight in. The gleaming 
falls seemed at least as attractive as artificial light, and if the 
fact has not been observed in this country I should suppose it is 
liecause the moths likely to be attracted, fly by night, whilst in 
Northern Iceland there is no night during the summer. The 
preference trout show for pools near falls is more likely to arise 
from tiie extra food they find there, than the more aerated state 
of the water. The latter supposition, seeing the number of 
species of lake trout, always seemed to me a lame one, invented 
Sot want of a better, whilst the former explains why broken 
water is always inhabited by in-ectivorou- fishes. The instinct 
of self-destruction in moths must be older than the introduction 
of artificial light, and cannot lie of use exclusively to collectors, 
but though its benefits to salmon and trout arc obvious enough, 
its advantages to the moths are not so apparent, unless this self- 
devotion checks on increase that otherwise would be disadvan¬ 
tageous. J. Starkie Gardner 


Hypothetical High Tides 

I HAVE no desire to constitute myself a champion of Mr. , 
IWVa high tides, but I do not think that the testimony of the 
Coal-Measures, to which Mr, S. V. Wood calls attention, will ! 
decide much. These deposits .are mainly of non marine origin, 
the plants lieing terrestrial, and the prevailing mollusc, Anthra- 
eosia, closely resembling Unto. Marine strata do indeed occur, 
but in almost inappreciable proportion. If it be objected that, 
in these marine episodes, the hypothetical Udal wave must have 
wrought fearful havoc; 1 would suggest that there is no proof 
that in the Carboniferous epoch the speed of the wave was enor* 
moo ly greater than at present. When we reflect that by that time 
nearly, if not quire all the cla-sesof the animal kingdom had come 
into existence; we can hardly avoid the conclusion that the Coal- 
Measure* were formed in ft period which, in comparison with the 
Uge of the globe, must be regarded as comparatively recent. 
Considering now (light it the denuding power of modem tides, I 
dcubt if even a treble velocity would materially increase the 
effect. 

Mr. Klsden's suggestion that the accelerated tidal wave may 
account for the absence of estuarine deposits before tbe Carboni¬ 
ferous epoch, takes for granted what remains to be proved. 
How do we know that there wernnfL pre-Cirboniferou* deltas? 
We recognise estuarian- strata by gns intermixture of terrestrial 
or fresh-water fossils with marine organisms. Tbe Old lied 
Sandstone of Britain, being a lacustrine deposit, does not bear 
upon the question; but I see no reosqa why the Devonian strata 
«f Russia, In which, according to fresh-water fishes 

ire aasodated with marine sh&ls, may not be in pari of estuarine 
frigid. Below tbe Devonian', the evidence of terrestrial Hfe is 
very meagre; aud io infer from its absences hkJfMtt of >efo that 
they vum be marine; would be fcamcriaaskenimting, 


I do not make these observations in the interests of any theory, 
but simply to evoke discussion on a very interesting question. 
Wellington, Salop, March 3 C. Callaway 


Rime Cloud observed in a Balloon 

1 see ia Nature, vol. xxv, p. 383, nn interesting letter from 
a German physical, who comments on the recital of my last 
1-allonn ascent (lanuary 2$, 1882) as published in your columns. 

I am very grateful fur the numerous instances of frost-rime that 
he <1 aotes ss having been observed on former occasions, but I 
cannot possibly admit hi< theoiy of the I'nprdiiy of minute water- 
1 drips suspended in the air at a low temperature. Th>* reason 
why I object to this view was explained more than r century ago 
1>y the celebrated Hongucr, when describing in 1744, to the 
French Academy of Sciences the corona: he observed in the 
Anles on the occasion of his ascending the Pichincha. I beg 
leave to quote this interesting account of a quite forgotten explo¬ 
ration 

“On voit jwexuue tons les jours sur le sommet de ces mnn- 
tagnes un phcnomcne extraordinaire qui doit ctre auxin ancien 
que le monde, et dont il y a bien de l'appareuce que personae 
n’est ete femoin avant nous. Chacun de nous vit son ombre 
projclce xur un image qui n’etait jxiint 4 trente pas. Le pen dc 
distance pcrinct taut dedistinguer toutes les purties de l’ambre—an 
voyait le bras, les jambes, la tete ; mais ce que nous etonne e’est 
que cede dcriiiere partie clait ornced’une gloine on d’une aureole 
formce dc trots ou qiatres petites couronncs concentriques d’une 
couleur ires vi\c, chacune avec le lireux nuance que 1’arc-en-ckl 
primairc, e’est a dire lc rouge cn dehors. 

After having insisted on the ^ascription of the phenomenon 
{Mimohes de I'Acadhnie pour 1744, p. 264 and 265), Bouguer 
says:—“ Le pbcnomcnc tie se trace que sur les nuages formas 
de gnuttes de vupeur et mcmc ur ccux dont les portraits sont 
glacces, mais non sur les gouttes de pluie comine l’arc-en-ciel.” 
Having seen the corona for more than an hour, almost without 
interruption, and nothing resembling a rainbmv, I cannot possibly 
admit any liquid water in the cloud, and I am obliged to oppose 
the surfu-iou theory as advocated by M. Jarain, to explain the 
crushing by ice-crystals of the loftiest trees of the Forest de 
Fontainebleau. W. de Funvjelle 

Paris, February 26 

The Marking! on Jupiter 

Mr. Denning’s interesting communications in Nature (vol. 
xxv. pp. 223, 265) led me to consult my notes of observations of 
Jupiter made in the summer of 1878. I used a telescope of only 
3I inches aperture, but of exquisite definition, made by John 
Byrne, of New York. Under date of July 7, 1878, 1 find this 
entry “ 10 p.m.—There U a remarkable light spot near the 
centre of tbe light equatorial zone of Jupiter.” 

On July *7 I wrote s — 114 1 6aw on the bright equatorial belt of 
Jupiter a spot of obviously greater brightness than any other 
part of the disk. Just above and to the west of it was a dark 
spot on the southern belt. The bright spot grew more distinct 
as it approached the centre, and caught tjte eye the instant it 
was placed at the eyepiece. The bright spot was equal in 
diameter to ahout two-thirds of the width of the south belt.” 

Again on July 311—“Saw a white spot on the light equatorial 
belt, probably the same seen on tbe 27th,” 

I have also sketches of Jupiter mode in the fall of 1879, from 
which I see that on September 4, at 10 p.m., there was a dis-. 
tinct white spot indenting the northern border of the great south 
belt, and opposite tbe forward end of the red spot, On Sep¬ 
tember 6 this white spot had advanced, so that it was ahead of 
the red spot. Other fainter white spots are shown in any 
sketches. These rude'observations may he of some use in 
assisting Mr. Denning to trace back the history of rite remark¬ 
able markings that ftt three or four years have attracted so much 
attention to Jupiter, Q. P. Ssrviss 

New York, February 9 

The Level of the Mediterranean 
Among the “ Notes ” ip Nature, vol. xxv. p. 395 ,1 read 
Prof. Naudio's,opinion on the apparent lowering of toe level. 4 f 
the Mediterranean along the whole Riviera during toe months 
Jaanary and February; bet I drink there* & for toffo riStoto 
explanation ofthephenoaaemm. In Geqoewe hod for many days 
a* much n 43 emrimrtm below toe staodard ievet hut tfc«t*«£ 
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caused by the northerly v w<U that prevailed during the above 
mentioned pent d, and which drove the water off the coast Ju t 
now the lowering of the atmospheric ores ui e, that had been as 

» as 778 milhmetreb give a prevalence to southerly winds, 
the sea reached again its former level 
I 1 UI&GI, 

Resident Lngroeer i the 1 icr Works, Genoa, Italy 
lebruary 28 


A Strange Phenomenon 

Relai in e to the letter of Mr Tames Mji under the above 
title which i| peareil recently in Naiure 1 1 e'to 1 serve that 
m the Highlands of lerth hire, some forty years a^o, two n on 
found themselves enveloped m Aimes, sjmewhat in the me 
style is Mr Moir 111s on hebruuy 18 hsi One Mr J hn 
Stewart, who, for many ycirs, di j\e the Mail gig letuctn 
Dunkeld and Abtrfcl ty, tr Id me that on a tert m dirl night, 
he and another man, climbing a rocky, heatheiy height in 
Rannocl wae all at once set on flimes >y ome tnystuioni 
fire, which appeared to proceed from the heather, which they 
were traver mg, ard the more they tried to rub the Aimes off 
the more tenaciously they seemed to adhere, ind the more 
the fire increased in brightness and magnitude Moreover, 
the long heather agitated by their feet, emiltci trea s of 
1 urnirg vapour, and for the space of a few minutes they were 
in the greate t consternation Ihey believed that they barely 
escaped a lning cremation Of course their liberal hare of 
native superstition, along with the weird gloom of the night tu 
the weird wilderness remote from humin habitation rendered 
their positi n the more alarming Mr Stewart did not mention 
whether the weather was stormy or not but w ithout doul t the 
object of their fear was St Flmo s Fire The ignis fatuus has 
heen frequently seen m these Highlind districts hovering over 
marshes, rivers, and churchyards, which was believed by the 
superstitious to be the ghosts of the dead When the ignis 
fatuus was seen flickering over the graveyard, it 111s 1 ign— 
with them—that some one was to be buried there soon, and 
when seen Uniting over a river, it was a sign that home one was 
to be drowned there thit night or noon after, the floating, wan 
dering lights being their ghosts Drainage, in this lespect his 
effected many change* Donald Cameron 

45, Calder btreet, Grovanhtll, Glasgow, March 6 


M» [AMES Moir, in last weeks Naiure (p 410), mentions 
a probable peculiar manifestation of Sr Elmo s I ire, and asks 
if any one can give 11 stances of a similar occurrence About 
twenty year-, ago I was returning, during the evening, to my 
house from Great Yarmouth, u distance of thicc miles and took 
the road of the Denes, intending to cross by the 1 iwer ferry 
Before reaching it a dark cloud coming from the souih east, off 
the sea, suddenly surprised me, and drenched me with run I 
jumped into the boat, and when the boatman had pushed off, I 
remarked that every diop of rain hanging from my han 1 card, 
and clothes was luminous w th white light, well seen, is it was 
*eiy dark at the time I found the same appearance h-ul been 
ohserved by several pilots enposed to the sameshower I always 
attributed the occurrerce to a species of St F lmo s fiie It was 
mentioned at the time by a friend of mine at a scientific meeting 
ui London, and thought curious W H C B 

Cheltenham, March 7 

Parhelia 

O* the parhelia of January 27 seen by M Albert Rurgerbach 
(Nature, vol xxv p 364) I was a spectator, and noted my 
observations at once I was walking near Pavia when I observed 
the phenomenon about 3 45 A mode sun (one only) was 
in the mate altitude with the sun on the horizon , M Rlggen- 
hftefe’s firitU cimu obviously corresponds to the JUammU ntibhn 
in *y note, they were as 1 well remember, with the mock sun 
in the eastern part of the sky, while in the opposite region some 
kiaekish ernmnit approached slowly Francis Poreo 

Pavia, Lombardy, February 27 


Ned FUfet* la the Chalk 

^RErri dintsemornon Jn the Chalk? A portion of pur Col- 
efpfaiitev on a jpemte slope on the Upper Chalk, whkh«ta 
WWV*r4frctft the beaks of the HamprMre AVw U» tie 


higher parts if this slope 1 lack Amts arr excessively abundant, 
so much so that after heep hive lieen f ldcd on the lind, the 
field | resent the appearance f a new ly macadamised road and 
the Amts ire picked up anl put into heaps until an opportunity 
offers t use them f 1 road metal in the cour e of a year they 
‘ grow again as thickly as hef ire Rut 01 e field on a ridge 
1 ear the fo« of the si |ie i> lemarhable f 1 the nuuiher of red 
flints tt contain on the dusty sol they 1 k ju l like bits of 
broken earthenware and might it fist fail to attrai attention 
Heir i/e is much les than lle anrige ue of the 1 lack flints, 
ineiici 111 tel a 1 m aigulir otleis aim st flake like 
As t the frequency f their ecurmice, I found I was able to 
pukui it least ne at e\ciy step I took W I'ream 

C liege of Ayiudturc near I) wntm, Salisbury, 

Feb uaiy 28 


THL SA 1 VON DISLA S k 1 
■pok some years an epidemic disease, followed by a 
-*■ \ cry large numbei of deaths, has been observed to 

prevail imong the salmon of certain Scottish and British 
rivers, from the Tay, on the north, us far as the Conway 
on the south 

The first obvious symptom of the malady is the appear 
ance of one or more whitish pitches upon the skin of 
parts of the body which ire not covered with scales, such 
as the top and sides of the head, the adipose hn, and the 
soft skin at the bases of the other fins 
Such a patch, w hen it first attracts attention, may be as 
big as a sixpence It is nearly circular, with a well 
defined maiyn and a somewhat raised softer centre, 
from which faint ridges ndiatc towards the circumfer 
ence It is import int to observe that a single small patch 
of this kind may be seen on the skin of a fish which, m 
all other respects, is perfectly healthy, and when there is 
no indication that the skm has ever b“en bruised or 
abraded in the place occupied by the patch The patch, 
once formed, r iptdly increases in size, and becomes con¬ 
fluent with any other patches which may have appeared 
in its neighbourhood The marginal area, as it extends 
over the adjacent healthy skin, retains its character , but 
the central part undergoes an important change It takes 
on the consistency of wet paper, and can be lifted up in 
soft flakes, as if it were a slough, from the surface ftf the 
derma or true skin, which tt covers In fact, tt is obvious 
that this papyraceous substance has taken the place of 
the epidermis, so that the sensitive and vascular true skm 
is deprived of its natural protection As the patch 
spreads, the true skin beneath the central papyraceous 
slough ulcerates and an open bietdmg sort is formed, 
which may extend down to the bone, while it passes out- 
wards into burrowing sinuses 
When the disease has reached this stage it obviously 
causes great irritation The fish dash about and rub 
themselves against stones, and thus in all probability 
aggravate the evils under which they suffer One vast 
open sore may cover the top of the head from the snout 
to the nape, and may extend over the gill covers The 
edges of the fins become ragged and, sometimes, the 
skm which invests them is $0 completely frayed away that 
the fin rays stand out separately 
Although the affection of the skin appears, usually. If 
not invariably, to commence in the scalelcss piarts of the 
tody, it does not stqp there? but gradually spreads over 
the whole of the back and sides of the fish, though I have 
not yet seen a specimen m which it covered the whale 
yentral surface The disease extends into the mouth, 
especially affecting the delicate valvular membrane 
attached to the inner sides of the upper and the lower 
jaws. It » said to attack the gills, bet there has been 4 # 
sign rf it on these organs in any fish whtch.I have had 
the opportunity pf examining 
Fish which succumb to tbe disease become weak and 

HUkfav LtO F»> ' 
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sluggish, seeking the shallows near the banks of the river, 
where they finally die. 

The fiesh of a salmon affected by this disease presents 
no difference in texture or colour from that of a healthy 
fish j and those who have made the experiment declare 
that the flavour is just as good in the former case as in 
the latter. So far as my observations have gone the 
viscera may be perfectly healthy in the most extensively 
diseased fish; and there is no abnormal appearance in 
the blood. 

It is known that a disease similar to that described is 
occasionally prevalent among salmon in North America 
and in Siberia ; and 1 do not see any ground for the sup* 
position that it is a novelty in British rivers. But public 
attention was first directed to it in consequence of its 
ravages in the Solway district a few years ago; and, in 
1878, a Commission was appointed to inquire into the 
subject. 

The evidence taken by the Commissioners leaves no 
room for doubt that the malady is to be assigned to the 
large and constantly increasing class of diseases which 
are caused by parasitic organisms. It is a contagious 
and infectious disease of the same order as ringworm in 
the human subject, mascardine among silkworms, or the 
potato disease among plants; and, like them, is the work 
of a minute fungus. In fact, the Saprolegnia which is 
the cause of the salmon disease is an organism in all 
respects very closely allied to the Peronospora, which is 
the cause of the potato disease. 

■ It is a very curious circumstance, however, that while 
the Peronospora are always parasites—that is to say, 
depend altogether upon living plants for their support— 
the Saprolegnia are essentially saprophytes; that is to 
say, they ordinarily derive their nourishment from dead 
animil and vegetable matters, and are only occasionally 
parasites upon living organisms. In this respect they 
resemble the Bacteria , if the results of recent researches, 
which tend to show that pathogenic bacteria are mere 
modifications of saprogenic forms, are to be accepted. 

As 1 have said, I do not think that the evidence laid 
before the Commission of 1878 can leave any doubt as to 
the causation of the salmon disease on the minds of those 
who are acquainted with the history of the analogous 
diseases in other animals and in plants. Nevertheless, 
this evidence, valuable as it is, suggests more questions 
than it answers, and in November, 18S1, hearing that the 
disease had broken out in the Conway, I addressed myself 
to the attempt to answer some of these. 

It was already known that when the papyraceous 
slough-like substance which coats the skin of a diseased 
salmon is subjected to microscopic examination, it is 
found to be a mycelium , or fungus-turf, composed of a 
felt-work of fine tubular filaments or hypha, many of 
which are terminated by elongated oval enlargements, or 
soosporangia . Within these the protoplasm breaks up 
into numerous spheroidal particles, each less than 1-2000th 
of an inch in diameter. These, the zoospores, are set free 
through an opening formed at the apex of the zoosporan- 
gium, and become actively or passively dispersed through 
the surrounding water. Herein lies the source of the 
contagiousness or infectiousness of the disease. For any 
one of these zoospores, reaching a part of the healthy 
skin of the same or of another salmon, germinates and 
soon gives rise to a mycelium similar to that from which 
it started. 

But I could find no satisfactory information as to the- 
manner in which the fungus enters the skin, how far it 
penetrates, the exact nature of the mischief which it does, 
or what ultimately becomes of it-; nor was the identity 
of the pathogenic Saproiegttia of the salmon with that 
of any known form of saprogenic Saproiegttia demon¬ 
strated. It appeared to me, however, to oe useless to 
attempt to deal with the disease until some of these im¬ 
portant elements of the question were determined; 


To. this end, in the first place, I made a careful ex¬ 
amination of the minute structure of both the healthy and 
diseased skin, properly hardened and cut into thin sec¬ 
tions ; and, in the second place, I tried some experiments 
on the transplantation of the Saprolegnia of the living 
salmon to dead animal bodies. Perhaps it will conduce 
to intelligibility if l narrate the results of the latter 
observations first. 

The body of a recently killed common house-fly was 
gently rubbed two or three times over the surface of a 
patch of the diseased skin of a salmon, and was then 

S laced in a vessel of water, on the surface of which it 
oated, in consequence of the large quantity of air which 
a fly's body contains. In the course of forty-eight hours, 
or thereabouts, innumerable white cottony filaments made 
their appearance, set close side by side, and radiated from 
the body of the fly in all directions. As these filaments 
had approximately the same length, the fly’s body thus 
became inclosed in a thick white spheroidal shroud, 
having a diameter of as much as half an inch. As the 
filaments are specifically heavier than water, they gradu¬ 
ally overcome the buoyancy of the air contained in the 
tracheae of the fly, and the whole mass rinks to the 
bottom of the vessel. The filaments are very short when 
they are first discernible, and usually make their appear¬ 
ance where the integument of the fly is softest, as between 
the head and thorax, upon the proboscis, and between the 
rings of the abdomen. These filaments, in their size, 
their structure, and the manner in which they give rise to 
zoosporangia and zoospores are precisely similar to the 
hyphae of the salmon fungus; and the characters of the 
one, as of the other, prove that the fungus is a Sapro¬ 
legnia and not an Achlya , Moreover, it is easy to obtain 
evidence that the body of the fly has become infected by 
spores swept off by its surface when it was rubbed over 
the diseased salmon skin. These spores have in fact 
germinated, and their hyphre have perforated the cuticle 
of the fly, notwithstanding its comparative density, and 
have then ramified outwards and inwards, growing at the 
expense of the nourishment supplied by the tissues of the 
fly. 

This experiment, which has been repeated with all 
needful checks, proves that the pathogenic Saproiegttia 
of the living salmon may become an ordinary saprogenic 
Saprolegnia; and .per contra, that the latter may give 
rise to the former; and they lead to the important 
practical conclusion that the cause of salmon disease may 
exist in all waters in which dead insects, infested with 
Saprolegnia, are met with; that is to say, probably in 
all the fresh waters of these islands, at one time Or 
another. 

On the other hand, Saprolegnia has never been ob¬ 
served on decaying bodies in salt water, and there is every 
Teason to believe that, as a saprophyte, it is confined to 
fresh waters. 1 

Thus it becomes, to say the least, a highly probable 
conclusion that we must look for the origin of the disease 
to the Saprolegnia which infest dead, organic bodies in 
our fresh waters. Neither pollution," drought, nor over¬ 
stocking will produce the disease if the Saprolegnia is 
absent. The mo6t these conditions can do is to favour 
the development or the {diffusion of the matcries morbi 
where the Sa/rolegnia already exists. 

Having infected dead flies with the salmon Saprolegnia, 
once from Conway and once from Tweed fish, I waa 
enabled to propagate it from these flies to other flies, and; 
in this manner, to set up a sort of gfcrden of Saproiegttia. 
And having got thusfar, 1 fancied it would be an easy, 
task to determine the' exact species of the Saprolegma 
with which I was dealing, from the abundant data fur* 
nishedby the works of Prmgshelm, De Barry, and others* 


So far m I know then fi only mm cue on ncord of the appearance of a 
fengui on a fitih In ttlt water, Mid in thk ca«e it b not certain that tha 
Ruigui waa a 
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who have so fully studied these plants when cultivated on for all the water of the Thames (380,000,000 gallons per 

the same materials. For this purpose, it was necessary diem) which flows over Tedington Weir. But two 

to obtain the oosporangia; and in ordinary course, these thousand diseased salmon have been taken out of a single 

Bhould have made their appearance on my Saprolegnia in comparatively insignificant river in the course of a 

five or six days. Unfortunately, in the course of cultiva- season. 

tion continued over two months, nothing of the kind has It will be understood that the above numerical estimate 
taken place. Zoosporangia have abounded in the ordinary of the productivity of Saprolegnia ^ has been adopted 
form and also in that known as “ dictyosporangia,” but, merely for the sake of illustration; that 1 do not intend 
in no Instance, have any oosporangia appeared. After a to suggest that the zoospores are evenly distributed 
few days of vigorous growth, the zoosporangia become through the water into which they are discharged by the 
scanty, and the fungus takes on a torulosc form, segments zoosporangia ; and that allowance must he made for the 
of the hyphae becoming swollen and then detached as very short life of those zoospores which do not speedily 
independent “gemnue,” which may germinate. Sometimes reach an appropriate nidus. Nevertheless, the conclusion 
the gemnue are spheroidal and terminal, and closely remains arithmetically certain that every diseased salmon 
simulate oosporangia. adds immensely to the chances of infection of those which 

Although, therefore, 1 have very little doubt that the arc not diseased; and thus, the policy of extirpating every 
Saprolegnia of the salmon is one of the forms of the diseased fish as soon as possible, has ample justification. 
“S. ferax group " of Pringsheim and De Bary, I have, at But, in practice, the attempt to stamp out the disease in 
present, no proof of the fact. this fashion would be so costly that it miy be a question 

Another very curious and unexpected peculiarity of the whether it is not better to put up with the loss caused by 
salmon Saprolegnia, both on the fish and when transmitted the malady. 

to flies, so far as my observations have hitherto gone, is There arc many practical difficulties in the way of 
that locomotive ciliated zoospores do not occur. I once directly observing the manner in which the zoospores 
saw one which exhibited a very slight motion for a few effect their entrance into the skin of the fish; hut, on 
minutes after it left the zoosporangium; but although comparing the structure of the healthy integument with 
thousands must have passed under my notice, with the that of the diseased patches, the manner of the operation 
exception to which I have referred, they have always been can readily be divined. The skin of the head of a salmon, 
perfectly quiescent and not unfrequently in different stages for example, presents a thin superficial cellular epidermis 
of germination. Whether the season of the year, or the covering the deep fibrous and vascular derma. The 
conditions under which my saprolegnised flies were epidermic cells are distinguishable, as in fishes in general, 
placed, have anything to do with the non-appearance of into a deep, a middle, and a superficial layer. In the 
oosporangia and of locomotive zoospores in them I cannot first, the cells are vertically elongated, in the second 
say. But it is certain that the Saprolegnia ferax which more rounded and polygonal, in the third flattened, 
commonly appears upon dead flies and other insects Many of the cells of the middle layer are of the nature of 
normally develops both oosporangia and locomotive “ mucous cells.” They enlarge and become filled with a 
zoospores in abundance. mucous secretion ; and, rising to the surface, burst and 

From such notices by other observers as I can gather, discharge their contents, which give rise to the mucous 
oosporangia appear to be of very rare occurrence in the fluid with which the fish’s body is covered. The openings 
Saprolegnia of the salmon itself. Mr. Stirling mentions of these “ mucous cells ” remain patent for some time and 
that he nas met with them only four times. With respect are to be seen in thin vertical sections. The hyphae of 
to locomotive zoospores, I can find no positive evidence the spores which attach themselves to the fish may enter 
that they have been regularly, or even frequently, observed by these openings, but even if they do not, the flattened 
in the salmon Saprolegnia . But these points require superficial cells certainly offer no greater resistance than 
careful investigation on freshly taken diseased fish. does the tough cuticle of a fly. However this may be, 

Whether the zoospores are actively locomotive or not, sections of young patches of diseased skin show 
they are quite free when they emerge from the zoospo- that the hyphae of the fungus not only traverse the 
rangia; and, from their extreme minuteness, they must epidermis, but bore through the superficial layer of the 
be readily carried away and diffused through the sur- derma for a distance, in some cases, of as much as one- 
rouftding water. Hence, a salmon entering a stream tenth of an inch. Each hypha thus comes to have a stem- 
inhabited by the Saptvlegnta will be exposed to the part, which lies in the epidermis, and a root-part, which 
chance of coming into contact with Saprolegnia spores ; lies in the derma. Each of these elongates and branches 
and the probability of infection, other things being alike, out. The free ends of the stem-hyphae rise above the 
will be in proportion to the' quantity of the growing surface of the epidermis and become converted into 
Saprolegnia, and the vigour with which the process of zoosporangia, more or fewer of the spores of which attach 
spore-formation is carried on. At a very moderate estimate, themselves to the surrounding epidermis and repeat the 
a single fly may bear i,ooo fruiting hyphae; and if each process of penetration. Thus the epidermis and the derma 
sporangium contains twenty zoospores, and runs through become traversed by numerous hyphse set close stde by 
tne whole course of its development in. twelve hours, tne side. But, at the same time, these hyphae send off lateral 
result will be the production of 40,000 zoospores in a day, branches which spread radially, forcing asunder the middle 
which is more than enough to furnish one zoospore to the and deeper layers of the epidermic cells, and giving rise 
cubic inch of twenty cubic feet of water. Even if we to the radiating ridges which ate visible to the naked eye 
halve this rate of production, it is easy to see that the in the peripheral part of the patch. The force of the 
Saprolegnia on a single fly might furnish spores enough growth of the hypha which traverse the epidermis, is 




But a large fully diseased salmon may have as much as epidermis cells are seen adhering to it as if they were 
two square feet of its skin thickly cowed with Sapro- spitted upon it. 

Itgnia. If we allow only 1,000 fruiting hypha for every In the derma, the root-hyphs branch out, pierce the 
square inch, we shall have 28$,000 for the whole surface, . bundles of connective tissue, and usually end in curiously 
which, at the same rate as before, gives over 10,000,000 distorted extremities. 

spores for a day 4 * production, or enough to provide a The effect of the growth of the stem-hypheeis to destroy 
spore to every cubic foot of a mass of water too feet wide the epidermis altogether. Its place is taken by a thick, 
and five feet deep and four miles long. Forty such felted,<myceUum, which entangles the minute particles of 
diseased salmon might furnish one spore to the gallon sand which are suspended in tne water, and thus no doubt 
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constitutes a very irritating application to the sensitive 
surface of the true skin. 

In the true skin, the tracks of the root-hyphte are not 
accompanied by any obvious signs of inflammation, but 
the hyphse are so close set, that they cannot fail to inter¬ 
fere with the nutrition of the part, and thus bring about 
necrosis and sloughing. Such sloughing in fact gradually 
takes place, small vessels give way and bleed, and the 
burrowing sore, which is characteristic of the advanced 
stages of tbe disease is produced. 

The skin of the head may thus be eaten away down to 
the bone end gristle of the skull, but I have not observed 
the fungus to enter these. (Jn the scaly part of the skin, 
the fungus burrows in the superficial and in the deep 
layer of the pouches of the scales, but I have not observed 
the scales themselves to be perforated. 

When I found that the fungus penetrated the true skin, 
and thus gained access to the lymphatic spaces and blood¬ 
vessels, it became a matter of great interest to ascertain 
whether the hyphm might not break up into turuloid 
segments (as in the case of tbe Ewpusa musca), and thus 
givh rise to general septic poisoning, or fungoid mctastastis. 
However, I have never been able to find any mdicatieb of 


the occurrence of such a process. 

But a very important practical question arises out of the 
discovery that the ftmgus penetrates into the derma. 
There is much reasoh to believe, that if a diseased salmon 
returns to salt water, all the fungus which is reached by 
the saline fluid is killed, and the destroyed epidermis is 
•repaired. But the sea water has no access to the hyphm 
which* have burrowed into the true skin*; and hence it 
must be admitted to be possible, that, in a salmon which 
has become to nil appearance healed in the sea, and which 
looks perfectly healthy when it ascends A river, the remains 
of the fongus ih the derma may break out from within, 
and tbe fi*n beoome diseased without any fresh infection. 
It Has hot infrequently been observed, that salmon in 
tkdhr upward course became diseased at a surprisingly 
short- olstaQge from the sea, and it is possible that the 
explanation of the fact is to be sought in the revival of 
dormant twfroUgnia, rather than in new infection. It is 
to be hoped, that experiments, now being carried on at 
Berwick, will throw some light on this point, as well as 
upon thp asserted efficacy of sea water in destroying the 
fungus which It reaches* 

These are the chief results of this season's observations 
on the aafamn disease. Incomplete as they are, they 
appear to me to justify the following conclusions 

I. That the Saprolegnia attacks the heakhy living 
sahrton exactly m the same way as it attacks the dead 
insert, and theft it is the sole cause of the disease, whatever 
circumstances may, in a secondary manner, assist its 
operations. 

* a. That death may result without any other organ than 
the skin-being attacked, and that, under • these circum¬ 
stances, it is the consequence partly of the exhaustion of 
nervous energy by the incessant irritation of tbe fehed 
mycelium with its charge of fine sand, and partly of the 
drain of nutriment appropriated by the fungus. 

3. That tbe penetration of tbe hyphse of the Safrolegnia 
into the derma renders it at least possible that the disease 
may break out in a fresh-run salmon without re-infection. 

4. That the cause of the disease, the Saproleptia, may 
flourish in any fresh water, in the absence of salmon, as a 
saprophyte upon dead insects and other animals. 

5. That the chances of infection for a healthy fish 
entering a river, are prodigiously increased by the existence 
of diseased fi>h in that river, inasmuch as the bulk of 
Suprelegnta on a few diseased fish vastly exceeds that 
which would exist without them. 

6. That as in the case of the potato disease, the careful 
extirpation of every diseased individual is the treatment 
theoretically indicated; though, in practice, it may not 

- be worth while to adopt tbe treatment. 


ON THE CONSERVATION OF SOLAR 
ENERGY 1 

T*HE question of the maintenance of Solar Energy is 
A one that has been looked upon with deep interest 
by astronomers and physicists from the time of La Place 
downwards. 

The amount of heat radiated from the sun has been 
approximately computed by the aid of the pyrheliometer of 
Pouillet and by the actinometers of Herschel and others 
at 18,000,000 of heat units from every square foot of its 
surface per hour, or, put popularly, as equal to the heat 
that would be produced by the perfect combustion every 
thirty-six hours of a mass of coal of specific gravity** 1-5 
as great as that of our earth. 

If the sun were surrounded by a solid sphere of a 
radius equal to the mean distance of the sun from the 
earth (95,000,000 of miles), tbe whole of this prodigious- . 
amount of beat would be intercepted: but considering 
that the earth's apparent diameter as seen from the sun 
is only-seventeen seconds, the earth cah intercept only tbe 
2,250-miUionth part. Assuming that the other planetary 
bodies swell the amount of intercepted heat by ten 
timer this amount, there remains the important feet 
that of the solar energy is radiated into 

space, aud apparently lost to die solar system, and 
only Trrrdwirv utilised. 

Notwithstanding this enormous loss of hat, safer tem¬ 
perature has not diminished sensibly for centuries, if we 
neglect the periodic changes, apparently connected with 
the appearance of sun-spots that have been observed by 
Lockyer and others, ana the question forces itself upon 
us how this great loss can be sustained without producing; 
an observable diminution of solar temperature even within 
a human lifetime. 

Amongst the ingenious hypotheses intended to account 
for a continuance of solar heat is that of shrinkage, or 
gradual reduction of the sun*9 volume suggested by 
Helmholt*. It may, however, be urged against this 
, theory that the heat so produced would be liberated 
throughout its mass, and would have to be brought to the 
surface by conduction, aided perhaps by convection; but 
we . know of no material of sufficient conductivity to 
transmit anything approaching the amount of beat lost 
by radiation* 

Chemical action between the constituent parts of 
the sun has also been suggested; but here again we are 
met by the difficulty that the products of such combina¬ 
tion would ere this have accumulated on the Surface, and 
would have formed a barrier against further action. 

These difficulties have led Sir Wm. Thomson, follow¬ 
ing up Mayer's speculation, to the suggestion that tbe 
cause of the maintenance of solar temperature might be 
found in the circumstance of metoofolites falling upon the 
sun from great distances in space, or with an - acquired 
velocity due to such fed, and he shows that each pound 
of matter so imported would represent a large number of 
beat units depending upon the original distance. Yet the 
aggregate of material that would thus have to be incor¬ 
porated with the sun would tend to disturb the planetary 
equilibrium, and must ere this have shortened our year to 
an extent, exceeding that resulting from astronomical 
records and observation. In fact, Sir William Thomson 
soon abandoned the meteoric hypothesis for that of 
simple transfer of heat from the interior of a liquid sun to 
the surface by means of convection currents, which latter 
hypothesis appears at the present time to be supported by 
Prof. Stokes and other leading physicists of the day. 

But if either of there hypotheses could be proved we 
should only have the satisfaction of knowing that the 
solar waste of energy by dissipation into space was net 
dependent entirely open loss of Its sensible beat, but that 

'Paper read at the Royal Society. Man* a, by C. William Sfaunr, 
D.C.L., LL.D., F.R.S,., Mud. Inn. C.E, 
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» existence da a luminary would be prolonged by calling 
into requis turn a limited, though may be large, store of 
energy in the form of separated matter The true solution 
of the problem util be furnished by a theory acdordu ft to 
which the radiant energy which is now supposed to be 
dissipated into space and irrecoverably lost to our sc lar 
system could be arrested and brought back in another 
form to the sun itself there to continue the work of solar 
radiation ***_ * 

Some years ago it occurred to me that such 1 soli t on 
of the solar problem might not lie beyond the bounds, of 
possibility, and although 1 cannot claim intimate acqua n 
tance with the intricacies of solar physics, 1 have watched 
its progress, and have engaged also in some physical ex 
pertinents bearing upon the question, all of which hai e 
served to strengthen my confidence and ripened in me the 
determination to submit my views, not without some mis 
giving to the touchstone of scientific criticism 
For the purposes of my theory stellar space is supposed 
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to be filled with highly rarefied gaseous bodies, including 
hydrogen oxygen nitrogen carbon a ui their compounds, 
besides solid materials ip the form ot dust This being 
the case, each planetary body woul l attract to itself an 
atmosphere depending for its density upon its relative 
attract ve importance and it would not seem unreasonable 
to suppose that the heavier and less d ifus Ulc gases wo jld 
form the staple of these atmospheres that in fact, they 
would consist mostly of n trogen, ovygen, and carbonic 
inhydr de whilst hydrogen and its compounds would 
predc inmate in space 

Jit t the planetary system as a whole, would exercise an 
attractive influence upon the gostou matter diffused 
through space, and would therefore be surrounded by an 
interplanetary atmosphere, holding an intermediate posi 
tion between the planetary atmospheres and the extremely 
rarefied stellar space 

In support ot this view it may be urged, that m follow 
mg out the molecular theory of gases as laid down by 
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Clerk Maxwell Clausius and Thomson it would be CO, o ia 

difficult to assign a limit to a gaseous atmosphere in CO 31 88 

space and further, that some waters among whom I w 11 H 45 79 

here mention only Grove, Humboldt Zoellner and CH 4 . 4 5> 

Mattieu Williams have boldly asserted the existence of a - N „ 17 66 

space filled with matter and that Newton himself as Dr _ 

Sterry Hunt tells us in in interesting paper which has jocoo 

only just reached me, has expressed views in favour of It appears surprising that there was no iqueous vapour, 
such an assumption Further than this we have the tenstdermg there wis much lvdrogen and oxvgen m 
facta that meteorol tes whose flight though stellar or at com&nat on with nrbon but perhaps the vapour escaped 
all events through interplanetary space, is suddenly observation, or was expelled to a greater extent than the 
arrested bv being brought into collision with our earth, mther^ases by external host when the moteorohte passed 
ate known to contain as much as six times their own through our itmosphcre Opinions concur that the gases 
volume of gases taken at atmospheric pressure, and Dr found occluded in meteorohtes cannot be supposed to 
Flight has only very recently communicated to the Royal have entered into their composition during the ver^r short 
Society the analysis of the occluded gases of one of period of traversing our atmosphere, but if any doubt 
these metorohtes taken immediately after the descent to should exist on this head, it ought to be set at rest by the 
be as follows — fact that the gas principally occluded is hydrogen, which 









442 


NATURE 


[March 9 , 1&82 


is not contained in our atmosphere in any appreciable 
quantity. 

Further proof of the fact that stellar space is filled 
with gaseous matter is furnished by spectrum analysis, 
and it appears from recent investigation, by Dr. Huggins 
and others, that the nucleus of a comet contains very 
much the same gases found occluded in racteorolitei, 
including “ carbon, hydrogen, nitrogen, and probably 
oxygen,'' whilst according to the views set forth by Dewar 
and Liveing it also contains nitrogenous compounds such 
as cyanogen. 

Adversely to the assumption that interplanetary space 
is filled with gases, it is urged that the presence of ordi¬ 
nary matter would cause sensible retardation of planetary 
motion, such as must have made itself felt before this; 
but assuming that the matter filling space is an almost 
perfect fluid not limited by border surfaces, it can be 
shown on purely mechanical grounds, that the retardation 
by friction through such an attenuated medium would be 
very slight indeed, even at planetary velocities. 

But it may be contended that, if the views here advo¬ 
cated regarding the distribution of gases were true, the 
sun should draw to itself the bulk of the least diffusible, 
and therefore the heaviest gases, such as carbonic anhy¬ 
dride, carbonic oxide, oxygen and nitrogen, whereas 
spectrum analysis has proved on the contrary a prevalence 
of hydrogen. 

In explanation of this seeming anomaly, it can be 
shown in the first place, that the temperature of the sun 
is so high, that such compound gases as carbonic anhy¬ 
dride and carbonic oxide, could not exist within it, their 
point of dissociation being very much below the solar 
temperature j it has been contended, indeed, by Mr. 
Lockyer, that none of the metalloids have any existence 
at these temperatures, although, as regards oxygen, 
Dr. Draper asserts its existence in the solar photosphere ; 
there must be regions, however, outside that thermal 
limit, where their existence would not be jeopardised by 
heat, and here great accumulation of these comparatively 
heavy gases that constitute our atmosphere would pro¬ 
bably take place, were it not for a certain counterbalancing 
action. 

I here approach a point of principal importance in my 
argument, upon the proof of which my furtner conclusions 
must depend. 

The sun completes one revolution on its axis in 25 
days, and its diameter being taken at 882,000 miles, 
it follows that the tangential velocity amounts to 125 
miles per second, or to 4-41 times the tangential velocity 
of our earth. This high rotative velocity of the sun must 
cause an equatorial rise of the solar atmosphere to which 
Mairan, in 1731, attributed the appearance of sodiacal 
light. La Place rejected this explanation on the ground 
that the zodiacal light extended to a distance from the 
sun exceeding our own distance, whereas the equatorial 
rise ot the solar atmosphere due to its rotation could not 
exceed 9-20ths of the distance of Mercury. But it must 
be remembered that La Place based his calculation upon 
the hypothesis of an empty stellar space (filled only with 
an imaginary ether), and that the result of solar rotation 
would be widely different, if it wassupposed to take place 
within a medium of unbounded extension. In this case 
pressures would be balanced all round, and the sun 
would act mechanically upon the floating matter sur¬ 
rounding it in the manner of a fan, drawing it towards 
itself upon the solar surfaces, and projecting it outwards 
in a continuous disk-like steam. 

By this fan action, hydrogen, hydrocarbons, and oxygen, 
are supposed to be drawn a enormous quantities toward 
the polar surfaces of the sun; during their gradual 
approach, theyjvill pass from their condition of extreme 
attenuation *hnd extreme cold, to that of compression, 
accompanied with rise of temperature^ until on approach¬ 
ing the photosphere, they burst into flame, giving rise to a 


great development of heat, and a temperature commen¬ 
surate with their point of dissociation at the solar density. 
The result of their combustion will be aqueous vapour 
and carbonic anhydride or oxide, according to the 
sufficiency or insufficiency of oxygen present to complete 
the combustion, and these products of combustion in 
yielding to the influence of centrifugal force will fiow 
towards the solar equator, and be thence projected into 
space. 

The next question for consideration is : What would 
become of these products of combustion when thus ren¬ 
dered back into space ? Apparently they would gradually 
change the condition of stellar material, rendering it more 
and more neutral ; but I venture to suggest the possibility, 
nay, the probability, that solar radiation would, under 
these circumstances, step in to bring back the combined 
materials to a condition of separation by a process of 
dissociation carried into effect at the expense of that solar 
energy which is now supposed to be lost to our planetary 
system. 

According to the law of dissociation as developed by 
Bunsen and Sainte-Claire Deville, the point of dissociation 
of different compounds depends upon the temperature on 
the one hand, and upon the pressure on the other. Ac¬ 
cording to Saintc-Clairc Deville, the dissociation tension 
of aqueous vapour of atmospheric pressure and at 2800°. C. 
is 0.5, or only half of the vapour can exist as such, its 
remaining half being found as a mechanical mixture of 
hydrogen and oxygen, but that with the pressure, the 
temperature of dissociation rises and falls, as the tem- 
rerature of saturated si earn rises and falls with its pressure. 
It is therefore conceivable that the temperature of the 
solar photosphere may be raised by combustion to a tem¬ 
perature exceeding 2800" C., whereas dissociation may be 
effected in space at a lower temperature. 

But these investigations had reference only to heats 
measured by means of pyrometers, but do not extend to 
the effects of radiant heat. Dr. Tyndall has shown by his 
exhaustive researches that vapour of water and other 
gaseous compounds intercept radiant heat in a most re¬ 
markable degree, and there is other evidence to show that 
radiant energy from a scoiirce of high intensity possesses 
a dissociating power far surpassing the measurable tem¬ 
perature to which the compound substance under its 
influence is raised. Thus carbonic anhydride and water 
are dissociated in the leaf cells of plants, under the 
influence of the direct solar ray at ordinary summer tem¬ 
perature, and experiments in which I have been engaged 
for nearly three years 1 go to prove that this dissociating 
action is obtained also under the radiant influence of -the 
electric arc, although it is scarcely perceptible if the 
source of radiant energy is such as can be produced by 
the combustion of oil or gas. 

The point of dissociation of aqueous vapour and car¬ 
bonic anhydride admits, however, of being determined 
by direct experiment. It engaged my attention home 
years ago, but I have hesitated to publish the qualitative 
results I then obtained, in the hope of attaining to quan¬ 
titative proofs, n 

These experiments consisted in the employment of 
glass tubes, furnished with platinum electrodes, and filled 
with aqueous vapour or with carbonic anhydride in the 
usual manner, the latter being furnished with caustic soda 
to regulate the vapour pressure by heating. Upon im¬ 
mersing one end of the tube charged with aqueous vapour 
in a refrigerating mixture of ice and chloride of calcium, 

| its temperature at that end was reduced to 32° G, cor* 
responding to a vapour pressure, according to Reghauh, 
of 1-1800 of an atmosphere. When so cooled no slow 
electric discharge look place on connecting the two elec¬ 
trodes with a small induction coil. 1 then exposed the 

* See Proceeding!, Key. Soc- Vol. in, 1 Mar. iBSoanla paper reed Won 
Section A of the British Association 1 Sep. iBSitai ordered to bo printed la 
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end of the tube projecting out of the freezing mixture, 
backed by white paper, to solar radiation (on a clear 
summer’s day) for several hours, when upon again con¬ 
necting up to the inductorium, a discharge, apparently 
that of a hydrogen vacuum, was obtained. This experi¬ 
ment being repeated furnished unmistakable evidence, I 
thought, tnat aqueous vapour had been dissociated by 
exposure to solar radiation. The C 0 3 tubes gave, how¬ 
ever, less reliable results. Not satisfied with these quali¬ 
tative results, 1 made arrangements to collect the perma- 
ent gases so produced by means of a Sprengel pump, 
but was prevented by lack of time from pursuing the 
inquiry, which I purpose, however, to resume shortly, 
being of opinion that, independently of my present 
speculation, the experiments may prove useful in extend¬ 
ing our knowledge regarding the laws of dissociation. 

Assuming, for my present purpose, that dissociation of 
aqueous vapour was really effected in the experiment just 
described, and assuming, further, that stellar space is 
filled with aqueous and other vapour of a density not ex¬ 
ceeding the i*20ooth part of our atmosphere, it seems rea¬ 
sonable to suppose that its dissociation would be effected 
by solar radiation, and that solar energy would thus be 
utilised. The presence of carbonic anhydride and car¬ 
bonic oxide would only serve to facilitate the decomposi¬ 
tion of the aqueous vapour by furnishing substances to 
combine with nascent oxygen and hydrogen. By means 
of the fan-like action resulting from the rotation of the 
sun, the vapour dissociated in space to-day would be 
drawn towards the polar surfaces of the sun to-morrow, 
be heated by increase in density, and would burst into 
flame at a point where both their density and tempera¬ 
ture had reached the necessary elevation to induce com¬ 
bustion, each complete cycle taking, however, years to be 
accomplished. The resulting aqueous vapour, carbonic 
anhydrjde and carbonic oxide, would be drawn towards 
the equatorial regions, and be then again projected into 
space Dy centrifugal force. 

Space would, according to these views, be filled with 
gaseous compounds in process of decomposition by solar 
radiant energy, and the existence of these gases would 
furnish an explanation of the solar absorption spectrum, 
in which the lines of some of the substances may be 
entirely neutralised and lost to observation. As regards 
the heavy metallic vapours revealed in the sun by the 
spectroscope, it is assumed that these form a lower and 
denser solar atmosphere, not participating in the fan-like 
action which is supposed to effect the light outer 
atmosphere only, in winch hydrogen is the principal factor. 

Such a dense metallic atmosphere could not participate 
in the fan action affecting the lighter photosphere, because 
this is only feasible on the supposition that the density of 
the- in-flowing current is, at equal distances from the 
gravitating centre, equal or nearly equal to the outflowing 
current. It is true that' the products of combustion of 
hydrogen and, carbonic oxide are denser than their 
constituents, but this difference may be balanced by their 
superior temperature on leaving the sun, whereas the 
metallic vapours would be unbalanced, and would there¬ 
fore obey the laws of gravitation, recalling them to the 
sun. On the surface of contact between the two solar 
atmospheres, intermixture induced by friction, must take 
place, however, giving rise perhaps to those vortices and 
explosive effects which are revealed to us by the telescope, 
and have been commented on by Sir John Herschd and 
other astronomers. Some of the denser vapours would 
probably get intermixed and carried away mechanically by I 
the lighter gases, and give rise to that cosmic dust which 
is observed to fall upon our earth in not inappreciable 
quantities. Excessive intermixture would be prevented 
by the intermediary neutral atmosphere, the penumbra. 

As the whole solar system moves through space at a- 
pace estimated at 150,000,000 of miles annually (being 
about one-fourth of the velocity of the earth in its orbit), 


it appears possible that the condition of the gaseous fuel 
supplying the sun may vary according to its state of 
previous decomposition, in which other heavenly bodies 
may have taken part. May it not be owing to such 
differences in the quality of the fuel supplied that the' 
observed variations of the solar heat may depend ? and may- 
it not be in consequence of such changes in the thermal 
condition of the photosphere that sun-spots are formed ? 

The views here advocated could not be thought ac¬ 
ceptable unless they furnished at any rate a consistent 
explanation of the still somewhat mysterious phenomena 
of the zodiacal light and of comets. Regarding the former, 
we should be able to return to Mairan’s views, me objection 
by La Place being met by a continuous outward flow frbm 
the solar equator. Luminosity would be attributable to 
articles of dust emitting light reflected from the sun, or 
y phosphorescence. But there is another cause for 
luminosity of these particles, which may deserve a passing 
consideration. Each particle would be electrified by 
gaseous friction in its acceleration, and its electric tension 
would be vastly increased in its forcible removal, in the 
same way as the fine dust of the desert has been observed 
by Werner Siemens to be in a state of high electrification 
on the apex of the Cheops Pyramid. Would not the 
zodiacal light also find explanation by slow electric dis¬ 
charge backward from the dust towards the sun? and 
would the same cause not account for a great difference 
of potential between the sun and earth, which latter may 
be supposed to be washed by the solar radial current ? 
May not the presence of the current also furnish us with 
an explanation of the fact that hydrogen, while abounding 
apparently in space,is practically absentin our atmosphere, 
where aqueous vapour, which may be partly derived from 
the sun, takes its place ? An action analogous to this, 
though on a much smaller scale, may be set up also by 
terrestrial rotation giving rise to an electrical discharge 
from the outgoing equatorial stream to the polar regions, 
where the atmosphere to be pierced by the return flood is 
of least resistance. 

It is also important to show how the (phenomena of 
comets could be harmonised with the views here advo¬ 
cated, and I venture to hope that these occasional visi¬ 
tors will serve to furnish us with positive evidence in my 
favour. Astronomical physicists tell us that the nucleus 
of a comet consists of an aggregation of stones similar 
to meteoric stones. Adopting this view, and assuming 
that the stones have absorbed in stellar space gases to 
the amount of six times their volume, taken at atmo¬ 
spheric pressure, what, it may be asked, will be.the effect 
of such a mass of stone advancing towards the sun at a 
velocity reaching in perihelion the prodigious rate of 366 
miles per second (as observed in the comet of 1845), 
being twenty-three times our orbital rate of motion? It 
appears evident that the entry of such a divided mass into 
a comparatively dense atmosphere muBt be accompanied 
by a rise of temperature by frictional resistance, aided by 
attractive condensation, At a certain point the increase 
of temperature must cause ignition, and the heat thus 
produced must drive out the occluded gases, which in an 
atmosphere 3000 times less dense than that of our earth 
would produce 6x3000—18,000 times the volume of the 
stones themselves. These gases would issue forth in all 
directions, but would remain unobserved except in that of 
motion, in which they would meet the interplanetary atmo¬ 
sphere with the compound velocity and form a zone of 
intense combustion, such as Dr. Huggins has lately ob¬ 
served to surround the ope side of nucleus, evidently the 
side of forward motion. The nucleus would thus emit 
original light, whereas the tail maybe supposed to consist 
Of stellar dust rendered luminous by reflex action pro¬ 
duced by the light of the Sun and comet combined, as 
foreshadowed alrea dy by Tyndall, Tait, and others, 

These are in brief the outlines or my reflections regard- 
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frig this most fascinating question, which I venture to put 
before the Royal Society. Although I cannot pretend to 
an intimate acquaintance with the more intricate pheno¬ 
mena of solar physics, I have long had a conviction 
derived principally from familiarity with some of the 
terrestrial effects nfheat, that the prodigious and seemingly 
wanton dissipation of solar heat is unnecessary to satisfy 
accepted principles regarding the conservation of energy, 
but that it may be arrested and returned over and over 
again to the sun, in a manner somewhat analogous to the 
action of the heat recuperator in the regenerative gas 
furnace. The fundamental conditions are :— 

1. That aqueous vapour and carbon compounds are 
present in stellar or interplanetary space. 

2. That these gaseous compounds are capable of being 
dissociated by radiant solar energy while in a state of 
extreme attenuation. 

3. That these dissociated vapouis are capable of being 
compressed into the solar photosphere by a process of 
interchange with an equal amount of reassociated vapours, 
this interchange being effected by the centrifugal action 
of the sun itself. 

If these conditions could be substantiated, we should 
gain the satisfaction that our solar system would no longer 
impress us with the idea of prodigious waste through 
dissipation of energy into space, but rather with that of 
well-ordered self-sustaining action, capable of perpetuating 
solar radiation to the remotest future. 


FURTHER OBSERVATIONS QN TIIE FRESH¬ 
IVA TER MEDUSA, MADE DURING THE 

SUMMER 1881 

1. 'T'HE Freshwater Medusa —Limvocodivm Sowcrbii 
* —reappeared in the lily-house tank in the Bo¬ 
tanical Gardens, Regent's Park, during ihe summer of 
1881, as the readers of Nature were duly informed. 

In spite of the renewed opportunities for study thus 
afforded, the life-history of this interesting organism still 
remains a mystery, and it is still exceedingly difficult to 
frame any hypothesis as to the original introduction of 
the jelly-fish into the tank where it was discovered by 
Mr. Sowerby in 1880. 

The only general hypothesis which cau be entertained 
as to the original introduction of the jelly-fish, is that it 
came “ in some way at some time ” with plants deposited 
in the tank. 

It is improbable that the jelly-fish can have existed for 
many seasons in the tank unobserved, though possible , 
supposing that it first appeared in small numbers. 

I he last importation of an aquatic plant into the lily- 
house in Regent's Park, previous to the discovery of the 
jelly-fish in June, 1880, is thatto which suspicion naturally 
attaches itself. This importation occurred early in March, 
1879, when, as Mr. Sowerby kindly informs me, a Miss 
Tupper, whose address is not in his possession, presented 
to the Royal Botanical Society a specimen of a species of 
FoiUederui. This specimen was wrapped in a piece of 
brown paper, was about one foot long, was crushed and 
as dry as hay, in fact the Garden superintendent and the 
man in charge of the tank thought it dead. The speci¬ 
men is believed to have come from Brand. It vegetated 
after being placed in the tank, and has given rise to a 
copious growth, part of which is now in the lily-house of 
the Botanic Garden at Oxford. 

Mr. Sowerby cannot remember the introduction of any 
new plants into the tank at such' time previoua to this as 
would render it probable that the jelly-nisfa were introduced 
on such previous occasions. 

It is dear, ifeen, that if the jelly-fish were introduced 
with-the Pontederta, either the anftnal itself or its eggs 
mu>t have great power of resistance to partial desiccation. 
Q{ this power of resistance we have no further evid¬ 
ence, for the tank in the Lily-house 1$ not completely 


emptied and dried in the winter, though the water is run 
off, a deep trough of water and mud remains permanently 
at one end of the tank. 

At the same time it is in accordance with what is 
known as to many lacustrine animals that the eggs or 
young stages of the fresh-water jelly-fish should be able 
to resist partial desiccation. Hence the theory of its 
introduction whh the Pontederia is, though far from de¬ 
monstrated, yet quite tenable. Plants of this Pontederia 
were sent from Regent’s Park to Kew and Oxford (where 
they are flourishing) some months before the discovery of 
the jelly-fish in June, 1880. But no jelly-fish made their 
appearance in consequence (so far as is known) in the 
tanks at Kew and Oxford. Hence the association with 
the Pontederia of the eggs or young of the jelly-fish can¬ 
not have been a verv intimate one. 

2. The history of the jelly-fish in the Regent's Park 
tank is as follows It was first seen by Mr. Sowerby on 
June 10, 1880. At that time there were some specimens 
nearly full-grown and a vast number of very young ones 
(apparently recently hatched) also. By the end of July 
not a specimen could be found in the tank. All the 
mature specimens examined hy me in 1880 were males, 
numbering 150. I entirely failed to obtain any specimen 
which was female, either young or mature. Nevertheless 
Mr. Sowerby was of opinion that young were produced 
by adult individuals isolated and kept by him in a small 
glass jar. These young were those which I reported on 
in the Quart. Journ. Micr. Scu, January, 1881. I could 
find only adult males in the jar with them, and think that 
it is possible (though not certain))that the young were 
hatched from eggs floating in the water when first intro¬ 
duced into the jar. They would thus be only late- 
hatching members of the same brood of which adults were 
discovered on June 10. It is, on the other hand, possible 
that they belonged to a second generation. 

The males observed in 1880 discharged abundant 
motile spermatozoa from their genital sacs and were 
obviously ready for procreation. 

Thus m 1880 we were left in ignorance of the female 
of Limnocodium , and in nearly complete ignorance as to 
the period and mode of reproduction. 

3. In 1881 Mr. Sowerby observed the Medusae again, 
only two days after the anniversary of their first appear¬ 
ance, namely, on June 16. He states, in a letter kindly 
written for me, that only a “ few were seen, although the 
water appeared swarming with minute individuals just 
large enough to be distinctly seen with the naked eye. 
Many of these we determined by examination with a 
glass; they did not, however, appear to come to man¬ 
hood, and about the 25th of June the whole of the 
Medusa: vanished.” 

It is obvious that some process of reproduction bad 
taken place between June, 1880, and June, 1881, giving 
rise to the Medusae observed in 1881. Where werj 
the females which produced the eggs from which this 
new generation was born ? As in 1880, so in 1881, 
when first observed in June, both minutejoung apparently 
just hatched\ and also full-grown individuals were simul¬ 
taneously detected. In 1881 I examined about fifty of the 
full-grown individuals from the Regent’s Park: as in 1880 
they »ere ail males. It seems probable that the adults 
observed on June 10 were merely early-hitched members 
of the same brood as the young (of various ages and 
sites) which abounded with them. 

From the experience of these two years it appears pro* 
bable that the first specimens which hatch out must do so 
six weeks or two months before the middle of June. But 
as to the character of the eggs from which they hatch, 
we have as yet no idea. It would seem likely dial 
those eggs were deposited before the emptying of the 
tank in December, end probably enough in the sum¬ 
mer before the dying down of the males, so abun¬ 
dant until their total disappearance at the end of July. 
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But since the females have never been seen, it is pos¬ 
sible that they have a slightly different form and habit 
from that of the males, or possibly a very different form 
—perhaps hydroid! In either case the females may have 
existed in the deeper pans of the tank either floating or 
attached, and so have escaped observation, whilst the 
high-swimming males were taken in abundance. The 
eggs may have been fertilised in August by the dving 
males, and have proceeded to a certain stage of develop¬ 
ment in the autumn—being then normally arrested in 
development in the winter (the period corresponding to 
the emptying of the tank and to a period of drought in 
their natural condition), as in the case of Hydra viridis. 
Then they would be ready to enter upon a new period of 
development and growth in the following spring and early 
summer. 

4. The above suggestion is eminently hypothetical, and 
is somewhat difficult to reconcile with the result of the 
interesting experiment carried out at the suggestion of 
Mr. George Busk, F.R.S., in consequence of which some 
of the Medusae were transferred in 1881 from the Regent's 
Bark to the Victoria tank, in No. 10 house, at the Royal 
Gardens, Kew. This transfer was effected on June 16, 
four days after the second appearance of the Medusas at 
Regent's Park. It is important to notice (as 1 am in¬ 
formed by Mr. Sowerby) that only six or eight full-grown 
Medusa: were so transferred—and 1 cannot feel much 
doubt that these were all males—similar to all those 
wh ch I have examined. But with these half-dozen full- 
grown specimens, a quart of water containing many 
hundreds of very minute Medusa: was also taken. The 
flzsk of water and the little and big Medusae were poured 
out into the large tank at Kew on the same day -June 16. 

Nothing was seen of them at Kew until more than two 
months afterwards > when (on August 18) the whole tank 
was seen to be swarming with full-grown Limnocodium. 

The question which arises is : Were these Medusa: 
s inply the young Medusa: which had been tnmsferred, 
now grown to maturity ; or were they a new generation ? 

The chief objection to the view that the Medusa: 
swarming at Kew in August were the same Medusae 
which were transferred in the young state from Regent’s 
Park two months before, is found in the fact of their 
extraordinary abundance. I removed and examined 
myself at the end of September, lrom the tank at Kew, 
200 specimens. Other naturalists also obtained numerous 
specimens. In the meantime, be it remembered, the' 
whole colony had died down or disappeared (as early as 
June 25) from the original tank in the Regent's Park! 

I am inclined to the view that the Kew Medusa: were 
actually the same specimens as those transferred in the 
young state, which were placed in more favourable con¬ 
ditions at Kew than their fellows experienced in the 
Regent's Park. The tank at Kew is larger than that in 
Regent's Park, food , is therefore more abundant, and 
moreover the temperature was, when 1 observed it, from 
six to ten degrees Fahrenheit lower in the tank at the 
former than in that at the latter locality (7S 6 -8o 3 Kew, as 
against 8s°-^o° Regent's Park), 

A fact which is strongly against the supposition that 
the transferred Medusa: had reproduced themselves is 
that the half-dozen mature specimens transferred-were 
almost certainly males, and that the young specimens 
bad not more than time to grow to full size, and were not 
observed to have arrived at maturity in the interval. 

I made renewed and careful examination of the Medusa: 
at Kew at the end of September aad in the beginning of 
October, when I had the advantage, through the kindness 
of Sir Joseph Hooker, of malting use of the admirable 
laboratory recently erected in the Gardens. The speci¬ 
mens were often appreciably laner that) any I bad pre¬ 
viously obtained from Regent's Perk (fully half ad inch 
across the expanded disc), AU the specimens examined 
(200 in number) proved to he males, M the .-end of 


September there were no young or very small specimens 
in the Kew tank. In studying the genital pouches of 
specimens taken on September 27 I found below the 
ectoderm an abundance of ripe spermatozoa; these 
escaped through the wall of the pouch, which very readily 
ruptured. Below this layer of ripe spermatozoa, and 
between them and the “ structureless lamella" separating 
endoderm and ectoderm, I observed (as I had observed 
previously in specimens from Regent’s Bark) a firm 
colourless tissue consisting of small nucleated cells. It 
occurred to me that these might possibly be ova, and the 
Medusae nccordingly hermaphrodite. They had not the 
appearance of ova at this stage, but still I thought it 
possible that they were .very, young ovarian cells. I 
treated specimens with osmic acid, alcohol, and picro- 
carmine in succession, and cut sections of the genital 
pouches, with the result of satisfying myself that this 
dense tissue beneath the loose spermatozoa was not 
ovarian, but consisted simply of the mother-cells of the 
spermatozoa. 

I further tested this view of their nature by isolating a 
number of the Medusa: in large glass jars which were kept 
in the lily-house at- Kew. After a fortnight (October 8) 
the gonads or genital pouches had increased in length 
and hulk both in my isolated specimens, and in those 
swimming in the tank. On examination, the dense tissue 
underlying the spermatozoa was found to have disap¬ 
peared, or rather to have developed itself mto additional 
crops of spermato/oids. Accordingly my hypothesis of 
hermaphroditism fell to the ground. 

It is, however, remarkable that even when half-grown 
the genital pouches of Limnocodium will emit ripe motile 
sperinatozoids upon slight pressure, and that they con¬ 
tinue to form these bodies for so long a period of growth. 
Normally, I am inclined to believe, these spermatozoa are 
shed by rupture of the sac in incompletely grown indi¬ 
viduals, from time to time, whilst new crops are produced 
from the as yet unexhausted spermatic tissue. This 
would imply that somewhere in the tank there are eggs or 
females producing eggs which are to be fertilised by the 
very abundant spermatic particles. 

The tank at Kew was emptied and thoroughly cleaned 
out about the middle of October. The Medusae were 
still to be found, though they had much diminished in 
abundance. Some of the sweepings of the bottom of the 
tank were preserved with the intention of replacing the 
material in the tank, so that the eggs of the Medusa:—if 
eggs there are—may have a chance of continuing the 
colony in the coming season. 

My object in publishing these notes is that they may 
be of service to others who may feel disposed to investi¬ 
gate Limnocodium , and to search for the females should 
opportunity again be afforded. I also hope that some 
suggestions may be offered by other naturalists, which 
will be of assistance in solving the problems presented. 

It is necessary to point out that the obvious plan of 
searching the sediment of either the tank at Kew or in 
the Regent’s Park for eggs is not feasible. The bulk of 
the material to be examined is too great, since these tanks 
have a square area of several hundred feet. There 
Would be a better chance of finding the females (sup¬ 
posing them to be deep-living or sesstle) in such a search 
than the eggs, were it possible to empty the tanks and 
get at the sediment when a suitable period for such 
search arrives. But, as, a matter of course, the proper 
treatment of these tanks m connection with the cultiva¬ 
tion of plants cannot bfc interfered with. An obvious 
suggestion is tliat of isolating a number of both old and 
young Medusae in small tanks, and thus obtaining the 
means of knowing exactly what becomes of them and of 
anything they may produce. 1 have attempted thh both in 
1880k nd j$8i, but without any success. . The Medusae iso¬ 
lated, even in large bell-jars holdings or ^gallons of water, 
, and maintained al a temperature of Sd 3 F., do not thrive. 
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After a time they die Their ill health under these cir¬ 
cumstances is apparently due not merely to the want of 
food, since with sufficient trouble the small Entomostraca 
pn which they feed can be supplied to them, but to the 
very fact of isolation in a small receptacle They require 
a large bulk of water Fluviatilc organisms can be kept 
in a small vessel by means of a constant stream passed 
through the vessel, and organisms which inhabit small 
ponds present no difficulty But lacustrine forms are very 
difficult to deal with Should the Medusa, reappear this 
year, it is my intention (with the permission of the authon 
ties) to partially submerge a vessel with freely perforated 
sides in the large tank, tne bottom of such vessel to be 1m 
perforate, and the vessel itself two feet in diameter and 
three feet in depth If a sufficient number of the first brood 
of young Medusae can be cultivated in this vessel through 
the summer, both males and females (unless the females 
have some altogether unsuspected history) will m all 
probability arrive at maturity and reproduce in it as they 
clearly enough have done in the Regent s Park tank 
between 1880 and 1881 It will then be possible from 
time to time to examine carefully the contents of this 
experimental vessel I need not say that I should be 
very glad if others would carry out a similar experiment 
E Ray Lanki vrm 


ELECTRICITY AT THE CRYSTAL PALACE 
II —Edison s Electric light 
HE centre of attraction at the exhibition of electricity 
in the Crystal Palace, formally opened on Saturday 
by the Duke and Duchess of Edinburgh, will unques 
tionably be the show of Mr Edison His electric light 
m the Entertainment Court and the Concert Room 
is by far the finest ever yet made, and is of itself 
a spectacle to be Temembered No expense has been 
spared to demonstrate the power and beauty of his 
incandescent lamps, and the divisibility of the current 
to meet the wants of domestic lighting while Messrs 
Verity and Sons have seized tne occasion to lllus 
trate their skill and show how eminently adapted the 
electric light is for ornamental put poses The heated 
filament of carbon inclosed in a vacuous bulb of glass is 
well fitted for all kinds of domestic illumination by reason 
of its pure and absolutely steady glow, its healthiness and 
freedom from noxious fumes, and its comparative cool 
ness But in addition to its superiority over gas, oil, and 
candles m these respects, the Edison exhibit also proves 
in the most striking manner its superiority as a decorative 
light, and its unrivalled capacities for enhancing the 
artistic pleasures of our homes Besides giving off no 
deleterious gases to tarnish gilding or dim the most deh 
cate colours, the incandescent lamp lends itself to the 
designer's fancies in a way which no other illuminant 
can , and we may expect something like a revolution in 
household decoration by its introduction, as well as a new 
development of the brass worker and the glass blower s 
art 

Before considering the apparatus employed by Mr 
Edison at the Crystal Palace for the production and dis 
tnhution of the light, we shall briefly describe the results 
To begin with the Entertainment Court, which is in 
reality a small theatre, the principal object of interest is a 
magnificent chandelier suspended from the middle of the 
ceding This beautiful object is in itself a work of art, 
and sustains ninety-nine incandescent lamps It is com 
cal m general shape, and is about fifteen feet in height by 
ten feet in diameter at the lower end, while its weight is 
half a ton In device it represents a tapering bouquet 
of flowers rising out of a golden basket The stem of 
each flower springs from a circular brass plats within the 
basket, and bends over towards the spectator, presenting 
to him its calyx of coloured glass, in which is fixed an 
incandescent lamp The foliage is all of hammered 


brass, richly gilt, and here and there is mingled with the 
sun flower or tiger lily and some rambling sprays of fern 
The corollas of the flowers containing the lamps, and 
acting as their shades, are in the form of heaths and 
harebells, made of glass, and tinted with a variety of 
colours—pearl, white, ruby, clear olive, and clouded blue 
Each lamp projects from the heart of the flower like an 
enlarged pistil, and throws its light outwards and down¬ 
wards into the room below The lights are controlled m 
three sections by turncocks, like gas, and thus a graduated 
effect can be obtained, or all the lights may be put on or 
off at will 

On each side of the stage, which is furnished with 
a row of twenty four footlights, there is a pretty can¬ 
delabra 1 mounted on a short marble column, and repre¬ 
senting a rose bush springing from a golden urn The 
stem of the bush is entwined with China roses, and 
crowned with five upright lamps or candles, like the fruit 
of the tree On the left of the stage is hung an exquisite 
little chandelier or lustre of Venetian glass, which, though 
far less imposing than its gaudier neighbour in the centre 
of the hall, is chaster and more elegant, and better fitted 
for an ordinary drawing room It is about four feet high, 
and consists of loops and festoons of ctystal drops on 
gilded chains, encircled at the bottom by a ring of four 
teen lamps and inclosing higher up a single incandescent 
bulb of ruby glass under a bell shade of the some material 
The use of coloured glass for the vacuous bulb itself is 
illustrated here, and shows bow the light can be tinted to 
harmonise with any interior furnishing, or suit the taste 
and eyesight of individuals The brilliance of the glowing 
carbon in a transparent bulb is not too strong for the 
ordinary eye to look at with impunity, but persons of 
weak sight may have it reduced by the use of clouded 
bulbs, and students, or those suffering from diseases of 
the eye can employ bulbs of green or blue glass Photo¬ 
graphers, too, can have recourse to ruby lamps in the 
development of their negatives 
On the right side of the stage there is a third chandelier 
of gilt brass, with twelve naked bulbs, a number of single 
lamps on stands or movable brackets, like gas jets, with 
turn cocks, and either naked or shaded by flat conical 
reflectors of opal glass Specimens of these are shown 
in Figs I and 2 Then there are hall lanterns of 
brass, inclosing clusters of bulbs, window lights, a very 
handsome billiard lamp, containing six set of twm lamps, 
shaded from the eyes of the players by opal glass re¬ 
flectors and crimson fringes, and two handsome drawing¬ 
room shade lamps of the same pattern, each containing 
a cluster of eight bulbs inside, and one being supple¬ 
mented by four pairs of naked bulbs outside Bulbs are 
also shown burning under water, either clear or tinted, to 
illustrate the use of the incandescent system in fiery 
mines, and there is a specimen of a regulator lamp by 
which the power of the jet can be graduated at will like a 

S s flame, by simplj turning the cock This lamp is 
own in Fig 3, the lower being the regulator, which 
acts by inserting the resistance of % senes of vertical 
carbon rods into the circuit This is done by turning 
the screw piece at the base of the cylinder inclosing the 
bars The cylinder 19 perforated to allow the air to 
circulate and keep them cool 
In the top of the lamp the novelty is the form of the 
contact surfaces to prevent sparking or breaking the cir¬ 
cuit These are conical, the small cone seen on the top 
of the figure being forced away from a conical cup on 
turning the screw plug The large surfaces of the cones 
prevent simultaneously separating, and prevent a large 
spark A safe guard for tne lamp against a too powerful 
current is provided In a short lead wire, seen rwuung 
across the left of the figure. When the current is too 
strbng this wire fuses, and the current of -the lamp is 
interrupted 

1 EIictroHff aad cketrotatnw wetiM b* Dm eenapoadlair twm* 
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In addition to these lamps Mr Edison also exhibits 
some very handsome sconce mirrors supplied by Messrs 
Verity and Sons One of these is a novelty in its way, 
since the bulb lighting it is inside the fra ne and therefore 


out of sight The interior of the frane is however, 
whitened and reflects the light out through narrow panes 
of clouded glass which flank the central m rror and the 
face of the spectator thus ilium mted can be seen in the 



mirror This is another effect which could not be pro 
duced by gas The other sconces are lit by naked bulbs 
supported by in front of the m rrors curving brass 
brackets in which the rul »g idea of foliage and flower or 
fruit is elegantly worked out 



Fra. 3. 


In the Concert Room, opposite the Entertainment Court) 
there aresomeato lamps, about forty of which are terepsd 


"halfll 




festoons between the p liars of the galleries, the rest being 
suspended in sets of four under the galleries or fixed 
w thin a large crystal lustre suspended from the roof and 
looking 1 ke a nest of diamonds In the Entertainment 
Court and Concert Room together there are nearly 500 
lights and the stalls m the wide avenue leading to the 
ra lway station have yet to be 1 ghted In all there will 
be about 700 lamps required when the exhib t is com 
plete To drive the 500 lamps now going there are eight 



tic 4 Fig 3 


dynamo-electric machines at work and four more are 
being got ready for the remaining 200 lights Three 
Robey engines of 35 horse power nominal are planted to 
work these machines one engine to every four machines 
It is usual to allow ten lamps to each horse-power, but 
what the actual power consumed may be is difficult to state 
The lamp itself consists of a strong bulb of glass about 


From the narrow end a tube of glass protects nearly half¬ 
way into the bulb, And contains Ithe ends of the copper 
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conducting vires or electrodes. The inner end of this tube instead of making the loops plain they may be curledjinto 
is closed by a flat keel of solid glass, but the wires pass a spiral form. The air being exhausted from the msH> 
through this into the upper part ot the bulb, where they are there is no oxidation of the carboo after a short tune 
connected by an electrotype of copper to a fine loop or arch and Mr. Edison claims that his lamps will last 1000 
of carbonised woody fibre cut from the silicious skin of the hours. This at an average rate of between three and 
bamboo cane. Mr. Edison exhibits specimens of bamboo Tour lighting hours per night would give a life of nine 
from China, Japan, and South America, as well as fibres months to each lamp ; but the estimate may be found a 
from Brazil, which he has tested in seeking a good apd little partial m practice : for though the carbon does not 
durable carbon for his lamp. He shows also a number burn, it is doubtless slowly dissipated by the wasting 
of samples of the carbonised loops made by simple action of the gases and the energy of the current. As 
charring in a crucible 01 by treatment after the Ber- Mr. Edison claims to make the lamps at a shilling each, 
thollet process, as well as loops of pure graphite very their durability is not so very important as it might at 
carefully cut. What the particular bamboo is that he has first appear. The Edison dynamo clectnc machine con- 
finally adopted we have never been able to learn, but it is sists of two vertical electiomagnets inclosing between 
probably a variety of the “ Shikakuahikee" of Japan, their lower pole pieces of soft iron, a revolving anna' 
which yield a very close and even skm. The carbon ture. In the armature the usual coils of insulated wire are 
loop is about 2$ inches high, and t inch wide, and is so replaced by longitudinal bars of copper of trapezoidal 
fine that its electric resistance is about too ohms, in the section insulated from each other by brown paper. These 
“ 16-candte lamps,” and about $o ohms, in the 8-candle bars are connected to the slips of the commutator in such 
lamps. All the lamps at the Crystal Palace are plain a manner as to give a continuous circuit through the bars 
single loop lamps; but sometimes Mr. Edison combines and a continuous current to the brushes when the arma- 
two or more loops, as shown in Figs. 4 and 5. These loops ture revolves. The main conductor conve) mg the current 
can either be coupled up “ in series,” or “ quantity,” and from the machine consists of a solidjrod of copper in 



cross-section, like a segment of a circle. Two of these 
rods, the outgoing and return wire, are inclosed a little 
apart m the same iron pipe and insulated by a black 
compound resembling Thomson’s wax. Branch-con¬ 
ductors in the form of cables for side-streets are con¬ 
nected to the mams in a joint-box shown in Fig. 6. This 
consists of an iron box in which the mains are connected 
to two iron terminals. One branch cable is connected to 
one of these terminals direct, and the other through a short 
piece of lead to the other terminal The lead acts as a 
safety-valve infusing if the current is too powerful. The 
box is hermetically sealed, to keep the inside dry. The 
conductors led into the houses are of a still smaller size, 
having a diameter of from two to three millimetres; but 
throughout the whole system the going and returning 
wires keep together, and the lamps are simply connected 
across between them. In each lamp, too, there is a 
similar safety connection of lead to protect the carbon if 
the current is too strong. 

The incandescent system has evidently been brought 
to great perfection by Mr. Edison, backed as he is by 
plenty of capital and skilled assistance. Although the 
idea of it is not new, and was patented in England by j 
Mr. Starr in 1845, Mr. Edison deserves great credit for ; 


working it out in so practical a form. Starr described a 
vacuous bulb of glass containing a thin rod of carbon 
rendered incandescent by the passage of the current, and 
Mr. Edison found in this the rough pebble which he has 
J cut and polished with so much success. Moreover, he 
saw the merits of the incandescent system for domestic 
lighting at a time when other electricians were giving all 
their attention to the arc light; and therein showed his 
genius and foresight For it is eviden^nowto electricians 
that while the arc light is well enough adapted for the 
lighting of large areas, it is unsuitable for small inte¬ 
riors. The practical success of Mr. Edison’s system is not 
thus far a complete justification of his early promises, for 
the cost is still an unknown quantity, as far as the public 
are concerned, and there are strong reasons for believing 
that it will not nearly be so low as tbe startling figure held 
out in 1878. 

NOTES 

At the annual meeting of the Geological Society the medals 
were presented as follows t—Tbe Wollaston Gold Medal to Dr. 
Franz Ritter von Hauer, Director of the Austrian Geological 
Survey; the Murchison Medal to Prof, Jute* Gossetet, of LUte; 
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the Lyell Medal to Dr. John Lycett, of Scarborough; the 
luriance of the Wollaston Fond to I)r. G. J. Hinde ; the balance 
of die Murchison Fund to Prof. T. Rupert Jones; a moiety of 
the Lyell Fund to Prof. Charles tapworth, Mason College, \ 
Birmingham, and to the Rev. Norman Glass; a portion of the 
proceeds of the Barlow-Jameson Fund to Baron Constantin 
von Ettingshausen, Professor of Botany at Graz, Mr. J, W, 
Hulke, F.R.S., was elected l J ievident, in succession to Mr. 
Etheridge. 

Thu Rev. Thomas Romney Robinson, D.D., died on Tues¬ 
day, after a short illness, at his lcstdence, The Observatory, 
Armagh, at the patriarchal age of eighty-nme yean. He retained 
his mental faculties in surprising activity and vigour to the last. 

M. Desor, one of the last companions of Agassiz in his great 
Alpine excursions, which led to the discovery of the theory of 
glacier*, has just died in Neufchatel. M. Desor, although bom 
in Germany, was of French extraction, and had been a natura¬ 
lised Swiss citizen, and became the president of the National 
CounoL He bequeathed all his fortune to t u e city for scientific 
purposes. 

Dr. W, R. Hodgkinson, Senior Demonstrator at the Royal 
College of Chemistry, has been appointed to the Professorship 
of Chemistry and Physics at the Royal Military Academy, 
Woolwich. 

Professors Roscoe and Abel, as presidents respectively of 
the Chemical Society and Institute of Chemistry, will hold a 
reception on the 22nd inst. at the Crystal Palace in connection 
with the Electric Exhibition. 

The Sanitary Institute is to hold an Exhibition of Sanitary 
Apparatus and Appliances at Ncwcostlc-on-lyne, this year, 
from September 26 to October 21, m connection with the hfth 
Autumn Congress of the Institution. 

On April 18 next a Congress of Greek physicians and natu¬ 
ralists from all parts of the world will meet at Athens. 

The International Congress for Ethnographical Sciences, 
called together by the Paris Ethnographical Institution (founded 
1859), will meet at Geneva an April 10 next under the presi¬ 
dency of M. Carnot. Besides ail the European States, India, 
Egypt, Japan, Canada, the United Slates, the Argentine Re¬ 
public, and Australia wiU be represented. The Institution 
includes amongst its main objects the facilitation of the personal 
intercourse between men of science of all conutne«, and also the 
snpport of exploring travellers. All information regarding the 
Congress is furnished upon application by M. G. Becker, Lancy, 
near Geneva. 

We leam from No. 13 of the Johns Hopkins University 
Circulars (February, 1882) that Prof. Cayley, F.R.S., has enm- 
menoed residence as Lecturer in Mathematics. He read a paper 
at the January meeting of the “ Mathematical Seminary '* entitled 
"On Two Cases of the Quadric Transformation between Two 
Planes." 

Whilst this winter has been remarkably mild in Western 
Europe, it has been of quite unusual severity in South-Eastern 
Russia. The main chain of the Caucasus is covered from the 
top to the lowest valleys with snow. The great depression of 
the Kura and Arako riven looks like a Siberian plain covered 
with snow. The bright sun of the south seems unable to warm 
the cold soil, and in the night the small streams and Irrigating 
ritannali freeze. Even the Mikhael Gulf of the Caspian, south 
of Knsnovodsk, was frozen from December 19 to January 7, 
<md the thickness of the ice was 44 inches. 

Oram Burr and iMr. Simmons started on Saturday 
mondag tom Cantatas? in their baboon trip,,asm* the 
Channel, the wind being considered favourable. After g ett ing 


alxrnt thirteen miles out from Dover the aeronauts discovered 
that the w md backed to the south-west, and thinking discretion 
the better part of valour they lowered their car into the sea and 
were picked up by a passing steamer, after having been in the 
air for about three hours. 

Instead of allotting the surplus from the Electrical Exhi¬ 
bition to the new School of Chemistry and Physics, M. Cochery 
lias kept it for the establishment of a laboratory of electricity, 
which will be under his administration. 

A commii 1 EE is being formed at Neuss on the Rhine, with the 
view of erecting a monument to the late Dr. Theodor Schwann, 
in the public gardens of that tovru. Dr. Schwann, os our 
readers wiU remember, was a native of Neuss. 

The February number of NcUxrcn contains an interesting 
notice of the changes of movement observable in the Norwegian 
glaciers, which, as is proved by well-attested local records, have 
repeatedly advanced and receded within the last two centuries. 
It would appear that the vast system of the Jnstedal glaciers 
has been especially affected by these venations, for here, where 
the ice has been diminishing since 1750, it bad previously been 
advancing so rapidly, that in 1742 the local magistrate was sum¬ 
moned by the occupants of a hamlet known as “ Ni Gourd,’’ 
Nine Farms, to inspect the damage that was being done, and to 
grant them remission of their taxes on such lands as no longer 
admitted of cultivation. The official report states that the 
glacier had then approached within one hundred ells of the 
nearest farm, and that in the following year the buildings were 
thrown down and crushed under the advancing masses of ice. 
Gradually the other farmsteads disappeared, leaving nothing but 
tbe name of the spot to attest that it had once been cultivated. 
Since this period the Justedal glaciers generally, have been re¬ 
treating, a fact which was first noticed by Prof. Smith, of Upsala, 
who, writing in 1817, draws attention to the milder winters 
which in Scandinavia had characterised the latter half of the 
last century, while the years 1740-42, which succeeded several 
hard whiten and bad summers, had Been so especially indement 
that they are known in Norway os tbe “Green years," from the 
unripe condition of the com. This period coincides with the 
date of the devastations of the Nigaard glacier which, after a 
prolonged process of diminution ha*, according to De Seue, 
been'again steadily advancing since 1869. The Folgefon 
glacier, near the Sorfjord has, as we leam from the report of 
Sexc, who visited it in 1864, been subject to similar alternations. 
At the present time it is advancing, its extremity having between 
i860 and 1878 been projected 40 metres further forward, bringing 
it within 200 metres of cultivated fields. 

The meteorological report of the weather in 1881, as ob. 
served in Christiania, exhibits the same anomalies that have 
been recorded in other countries. Notwithstanding periods of 
exceptionable mildness, the mean annual temperature was I* R. 
lower than the normal. The highest temperature (20**4 R.) was 
recorded on May 31, the lowest {-18*7 R.) on January 14. In 
November and December the temperature was higher than usual, 
the excess amounting in the latter month to 3**6 R., which was 
largely influenced by the abnormal heat) of December 28, when 
the thermometer at noon marked 9**4 R-» a temperature that 
Its,never before been reached since the opening of the observe- 
’ tacf it 1837; while since 1857 to mean for December had not 
risen above the freezing print. The rainfall was marked by 
equally great irregularity in to maimer of its distribution, only 
.3 millimetres being recorded for April, and 102 fot August, the 
fbrmer bring 19-3 mm. below to average, and to latter >4 mm, 
abavodt 

A swns of scientific lectures in Chinese to to Chinese 
■chock in Peking, commen ced by to American mission, is said 
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to be attracting wide attention in tbe Capital, and to have drawn 
large andiences. Two of the course have already been de* 
livertd; the first by Dr. Edkins, tbe well-known Sinologist, on 
astronomy, and the second by Dr. Dudgeon, head of the Mission¬ 
ary Hospital at Peking, on the heart and circulation of the 
blood. Both lectures were copiously illustrated by tbe magic 
lantern. Tt is gratifying to find the missionaries, who are 
among the small number of people capable of teaching the 
Chinese In their own language, working thus for the spread of 
elementary western knowledge amongst the Chinese. 

At the ordinary meeting of the Meteorological Society, to be 
held at 25, Great George Street, Westminster, on Wednesday, 
the 15th hist., at 7 p.m., there will be an Exhibition of Anemo¬ 
meters and of such new instruments as have been invented and 
first constructed since the last Exhibition. During the evening 
the President, Mr. J. K. Laughton, M.A., F.R.A.S., will give 
a historical sketch of the different classes of Anemometers, and 
will also describe such forms as are exhibited. 


Steamers recently arrived at Newj,York report that they 
encountered immense fields of ice in lat. 45* 48' N. t long. 47* 
48' W. The Circassian had to steer south two days to dear 
them, and tbe St. Germain was fast for seventeen hours in the 
same pack. 

M. Salignac, one of the most active elcctricians'of Paris, has 
discovered a new regulator which will be one of the curiosities 
of the next grande soirie given at the Observatoire on the 13th 
inst. Each of the two carbons is supplied with a parallel rod of 
glass, to which it is attached in a solid manner. These two rods 
being placed horizontally, are pushed by a spring, and the spark 
is lighted between them. But between the two glass rods 
there is a glass stopper which is warmed by the light in such pro¬ 
portion that the rods yield gradually to the pressure of the 
springs, and the carbons can approach each other, as is required 
for the constancy of illumination. Our correspondent witnessed 
preliminary experiments which he states have been a « onderfnl 
success. 


According to the Annales de VExtrtme Orient, at the com¬ 
mencement of the year there were in Japan 3929 miles of tele¬ 
graph line with 934S miles of w ire. The telegrams sent during 
the year numbered 1,272,756, of which about 96 per cent, were 
in Japanese, while there were 22,695 international messages. A 
school of telegraphy has been founded in the capital, the pupils 
receiving a practical knowledge of English and French. During 
the year this institution sent 227 young men out to the various 
telegraph offices. The average cost of sending twenty words in 
Japanese for a distance of sixty miles is about three sen, or one 
penny, taking as a baris of calculation the line from Tokio to 
Nagasaki. The average for shorter distances is much greater, 
being about seven sen from Yokohama to Tokio, a distance of 
only twenty miles. There were 112 offices open to the public, 
and 70 attached to departments of State, the police, &c. ; 53 
remained open night and day ; 848 Morse instruments were in 
use at the end of the year, and 29 Bell’s telephones. 

A violent earthquake is reported from Tongatabu in the 
Pacific on November 24 last. The whole bland was so shaken 
that it waB almost impossible to remain standing erect. A strong 
earthquake shock, which lasted twenty seconds, was felt at 
Bellinzoni, Olivone, and other parts of the Canton of Lesser, 
Switzerland, on February 27. 

The Russian botanist, M. Smirnoff, who is now in Turkestan, 
writes to the Russian Geographical Society that the vineyards of 
the country are quite destroyed by the small parasitic fungus 
Erysiple. He says that he never saw tuch a dreadful and widely- 
spread destruction of vineyards as he witnessed in Turkestan. 
It can only be compared with the destruction by a heavy hail¬ 
storm. 

Herr Hakonson-Hansbn draws attention to a remarkable 
phenomenon due to refraction, observed by him at Trondhjem, 
on January 17, and similar in all respects to one witnessed by 
him at the same place on November 15, 1881. On both occa¬ 
sions, at 2.50 to 3 p.m. in the day, a rose-coloured stripe was 
seen to stretch across the sky from about north-west to east. 
From the middle of this rose a vertical column of a somewhat 
lighter red colour, and inclining on its western side to a shade of 
yellow, tbe whole being intensely luminous After remaining 
visible to about fen minutes, the bright reds and yellows grade, 
ally faded away, leaving nothing but a blackish gray streak 
across the heavens. The sudden and striking apparition of this 
vertical column recalled, as Herr Hansen ot serves, the descrip¬ 
tions given in past ages of bloody crosses seen in the heavens, 
and regarded as prophetic of coming wan and pestilence, and 
he-remarks that if it had been seen at a later period of tbe day/ 
it night have been taken to be e specially brilliant auto*. ' 


The additions to the Zoological Society’s Gardens during the 
past week include a Macaque Monkey [Afacacus cynomolgus 6 ) 
from India, pre-ented by Mr. G. Richardson; a Common Pea¬ 
fowl {Pavo erisiatus) from India, presented by Mrs. Walter 
Crane ; a Greater Sulphur-crested Cockatoo (Cacatua galerita) 
from .Australia, presented by Mr. S. Sidney; a Common Jay 
(Carrulus glandarius, white var.), British, presented by Lieut. - 
Col. Birch Reynardson ; twelve Pink-lipped Snails {Helix 
hxmastoma) from Point de Galle, Ceylon,' a nest of Cocoons 
from Kadur District, Mysore, presented by Mr. J. Wood 
Mason; a Four-horned Antelope (Telraceros quadruornis 9), 
born in the Gardens. 


OUR ASTRONOMICAL COLUMN 

The Variable Star U Gem 1 norum. —The following inter¬ 
esting note upon a recent maximum of this apparently capricious 
variable, is by Mr. G. Knott, who writes from Cuckfield on 
March 6“ On February 20 I noted it 13*701. At intervals it 
seemed to flash out brighter, and there was eveiy indication of a 
probable rise to maximum. Clouded skies night after night pre¬ 
vented my observing again till March I, when in a clear interval 
of short duration I found U, 9*7 mag. Disk large and ill ■ 
defined. I have observed it since as under:— 

March 2 ... 9*900. Light rather unsteady. Colour, white 
or bluish white. 

„ 3 ... io-im. Bluish white. 

„ 4 ... io*5m. 

I suppose we may take the maximum to have fallen not later 
than February 28. 

Tbe previous maximum observed by me fell on April 3, i88r, 
the interval in days being 331, which would give no days as the 
period, if we suppose three maxima to have occurred in the 
interval. The period appears to vary between 75 and 126 days. 
The star appears to form a kind of connecting link between the 
ordinary variable and the so-called new stars , and as the causes 
which presumably underlie tbe phenomena are physical rather 
than geometric , perhaps we ought not to be surprised that the 
period has a w ide and somewhat irregular range. The star is a 
most interesting one. 

It is due to Mr. Knott to add that so for as the published ob¬ 
servations of variable stars elsewhere enable ns to judge, be has 
been much more successful than other observers in following the 
maxima of this difficult variable of late yean; such (access 
cod Id only result from very assiduous and careful observation. 

The Total Solar Eclipse op May.— By way of reply to 
several inquiries as to the most probable track of the central line 
in the eclipse of May 16, we subjoin the following points which 
have been interpolated down from those given for five-minute 
intervals in the " American Ephemeris,” As already remarked 
in this column, the difference in tbe place of-the moon employed 
in that work, from Hansen’s place, happens, on this occasion, to 
correspond very closely with toe amount of Prof, Newcomb’s 
empirical correction of Hansen’s Tables, and. hence toe oath 
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Longitude E. 

Latitude N. * 

Duration of 
totality. 

30 ii -2 ... 

2| 507 

m. *. 

. I 9*2 

30 58 0 ... 

26 ic6 

1 10-6 

31 37 *° ... 
3 > * 5-3 - 

* 111 

X 120 

Wil 

32 52-9 ... 

27 ll'2 

33 * 9*9 ». 

27 30-2 

. 1 15*9 

34 6-i ... 

27 48*9 

. I 17*1 

34 4 i ‘9 ••• 

28 7*2 

. 1 ift ‘3 

35 I 7 ** .. 

28 25*2 

. 1 *9*5 


1 Is likely to be as near to the true one as any prediction 
we are able to make. 

Gnsnwich 

It “*• »■ 

if 22 30 
if *3 45 
18 25 o 
18 26 i] 

18 27 30 
«f *ft 45 
18 30 o 
18 31 15 
18 3* 30 

Thai in longitude 31' 37' E„ latitude 26’ 32' N., a point close 
upon the Nile, the duration of the total phase is im. 12*., and 
the middle at 20h. 31m. 28s. local mean time. The central line 
crosses the Nile about a degree north of Luxor, one of the 
stations occupied for the observation of the last Transit of Venus. 

A New Astronomical Magazine.—M. Flammarion has 
commenced the publication of a monthly periodical intended to 
give an account of the progress of astronomy and allied subjects 
in popular language. Ilia first number contains an article on 
the history of the Observatory of Faris, with illustrations showing 
the establishment as it existed in 1672, from the frontispiece to 
Lemonnier’s “Hiatoire Celeste" (awork which lias now become 
somewhat rare), and in its actual state, with the additional 
grounds to the south of the main building, extending to the 
Boulevard Arago. The number also includes M. Flamtnarion’s 
observations upon the brightness of the great comet of 1881, as 
compared with stare, from June 33 to September 4, commenced 
at Paris and concluded in the Alps at an altitude of 2000 metres, 
Referring to Prof. Winuecke having observed this comet as late 
as January 8, 1882, M. Flammarion remarks: "On n’a pro- 
bablement jamais suivi une com&te h une ]>arcille distance.” 
This, however, is a mistake. The distance of the comet of 1881 
from the earth at the time of Prof. Winnecke’s observation was 
3*08 (the earth's mean distance from the sun being taken as 
unity): but the following comets were observed at greater dis¬ 
tances :—-Donates comet, 1858, to 3*14, Col la's of 1847 to 3-18, 
the great comet of 1811 to 3*30, Mauvais’ Comet, 1848, to 4:40, 
the great comet of 1861 to 470, and the extraordinary comet of 
1729 to 5‘23, notwithstanding the inferior telescopes of that day. 
The magazine is well printed and illustrated, and will doubtless 
be popular, especially with amateurs in France, who appear to 
be a much more numerous class than formerly. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oxford.— There will be an election in next June at Magdalen 
College to at least one Scholarship in Natural Science, the con¬ 
ditions of election being subject to any new Statutes which may 
be made by the University Commissioners. The examinatian in 
Natural Science will be held in com non with Jesus College, at 
which an election will be made to one Natural Science Scholar¬ 
ships and possibly one Exhibition. Questions will be set relating 
to General Physics, to Chemistry, and to Biology; but candidates 
are recommended not to offer more than two of these subjects. 

The value of the Scholarship is 80/. a year, and of an Exhi¬ 
bition 4 ol. Neither Scholarships nor Exhibitions will be awarded 
unless properly qualified candidates offer themselves. 

Candidates for the Scholarship and Exhibition at Jesils mutt 
be natives of Wales dr Monmouthshire, pr persons who shall 
have been educated for the four years last preceding their elec¬ 
tion (or last preceding their matriculation if already members of 
die University) at a school or schools in Wales or Monmouth- 

shire ... If any such persons be found of sufficient merit and 

fit to be scholars of the College in the judgment of the electors. 

Mr. J. R, Wynne-Edwards, of Giggleswick School, baa been 

elected to a Junior Studentship for natural Science at Christ 

Church, Oxford. At the same examination a second student* 

ship wee ^warded to Mr. W. H. Ppndlebury, of Manchester 

School, and an Exhibition was awarded to Mr. R. W. Lan¬ 

caster, Commoner of Christ Church. There were thirty-five 


degree fees, and quarterly payments from members of the Uni¬ 
versity. Of this sum over 11,300/. was expended for strictly 
scientific purposes, to which also further receipts from special 
endowments, amounting to 2950were devoted. It cannot be 
said that the University us such spends sparingly for scientific 
purposes in proportion to its income. 

Mr. Donald McAlister has been approved as a teacher of 
medicine, and Mr. A. Sedgwick as a teacher of comparative 
anatomy, for the purpose of giving certificates to medical 
students. 


Cam bridge.—F rom the University accounts for 1880*81 jus 


SOCIETIES AND ACADEMIES 

London 

Geological Society, February 8.—R. Etheridge, F.R.S., 
president, in the chair.—Ridley Henderson, William John, and 
James Robert Millar Robertson, M.D., were elected Fellows, 
and Prof. S. Laven, of Stockholm, a Foreign Member of the 
Society.—The following communications were read Descrip¬ 
tion or some Iguanodon remains discovered at Brook, Isle of 
Wight, indicating a new species, Iguanodon Setlvi, by J. W. 
Hufke, F.R.S.—On a peculiar bed of angular drift on the high 
Lower Chalk Plain between Didcotaud Chilton, by Prof. J. Prest- 
wich, F.R.S. In making a railway from the main line to Chilton, 
this bed of drift was cut through for a depth of about lj mile. It 
lie 1 on a fiat plain extending from the foot of the escarpment of 
upper chalk to the top of that of lower chalk. In places it is 
full 28 feet thick. At first a fine chalk rubble, it becomes after 
a while coarse, and s divided by clay beds into an upper and a 
lower deposit. Here small boulders and bones occur, the latter 
much shattered; but Elephas primigenius, Rhinoceros tichor- 
hinus (?), Bison prisons, Cervus tarandns, Equns, &c„ have 
been identified. The boulders are Sarsen-stone, and there are 
small fragments of flint. Shells of Pupa marginata , Helix 
hispida, and H. pulchella have been found. The drift (which 
is widely spread) is from 150 to 260 feet above the Thames, at 
highest 407 feet above the sea. The author compares it with 
the rubble-beds overlying the raised beaches of Sangatte and 
Brighton. It is unconnected with any river-course, is not of 
marine origin, and its materials, where not local, are derived 
from the southward. 

Anthropological Institute, February 7.—F. G. Hilton 
Price, F.S.A., treasurer, in the chair.—It was announced that 
the following new Members had been elected since the last 
meeting Dr. Brabaion Casement, F. T. Hall, Mi*a Marshall, 
R. M. Connolly, Mrs. R. M. Connolly, T. Dixon, Mrs. T. 
Dixon, W. K. Foster, T. Ridgway.—Mr. Edward C. Hore read 
a paper on the twelve tribes of Tanganyika. The author de¬ 
scribed the distribution of the tribes in East Central Africa: A 
narrow margin of a doubtful civilisation on the east coast—one 
to two hundred miles of small native tribes fast losing their dis¬ 
tinctive nationalities and tribal customs and arts, and mixed with 
semi-civil sed half-castes—then a narrow interval, more or less 
desert, seems to be as well the refuge of robbers and renegades, 
as a natural boundary between the first-mentioned tribes, and 
the next tract of from two to four hundred miles occupied by 
tribes of uneasy and apparently warlike aspect, and retaining to 
more considerable extent the original arts and customs ; another 
narrow border of debateable country again separates these from 
the more prosperous, peaceful, and civilised tribes of the equa¬ 
torial lake regions, a few of which the author described. The 
more northern tribes on the lake are an active and handsomely 
formed people, with obvious traces of the Abyssinian race, but 
many distinct differences are noted amongst the twelve tribes. 

, The writer laid stress upon the fact of having lived and travelled 

. jbndttg these tribes for four years, and never having failed in 

‘making some friendly negotiations with those visited. Three 

stations have already been occnpied by the London Missionary 

Society, who will shortly send oat« steel vessel to navigate the 

lake ami more stations on its shores.—Mr, George W. 

Bloxam read a note on a Patagonian skull brought from Carmen, 
at the month of the Rio Negro [ 1 st. 44*1 by CapC Hair by.— 
A paper o^the Napo Indians, by Mr. Alfred Simson, was read. 

Royal Horticultural, Society, February 14.—Sir J. D. 
Hooker in the chair. —ProH/trout Acom-citpt / Sir J. D. Hooker 



































45 2 


NATURE 


[_M<x?ck 9 , tSSt 


exhibited malformed cups of (harems Hex, the ev e rgreen Oak, 
received from Mr. F. Moore, of the British Museum. Tire tree 
grows <m the cKff’s edge, in the Isle of Wight. Minute acorns 
appeared to have been produced in the axils of the bracts which 
formed the cups .—Carnation Dtsease: Mr. W. G. Smith exhibited 
specimens of carnations received from Dr. Hogg, attacked by the 
nematoiri worm, Angnilula.—Hoot Malformation: Dr. M. T. 
Masters showed a specimen of elm-root much dbtorted in places, 
in consequence of meeting with distractions m growing in Uas 
limestone rock. It was lately figured and described in the Gar- 
dmer*s Chronielt (p. 147),and was received from Mr. Ingram, 
of Bel voir Cattle .—Variation in Pear-Leaf: Mr. R. L>. Black- 
more exhibited a three-lobed leaf which had been produced 
after root-pruning, such being in this ease a reversion to the 
primitive character of the plant. Mr. Henslow remarked 
that in some cases the change from a simple to a lobed 
and compound state is the result of further development, 
as may he easily traced in blackberries and raspberries, 
—Apparent Superfatation in the Pea: Mr. J. Laxton, of 
Bedford, forwarded a communication, describing some experi¬ 
ments in fertili>ii-g a flower with the pollen of six other va¬ 
rieties. Tlie conclusions he drew from the appearance of 
the peas and flowers subsequently produced by the seedlings, 
were that (t) pollen'of more than one variety of pea used 
to cross-fertilise the same flower, may influence more than one 
ovule in the same ovary ; (a) that there is some evidence of 
the pollen from more than one variety affecting the same ovule.— 
He port on Winter Lottes, in Plants: The secretary, the 

Rev. G. Hcndow, gave an account of the progress he had made 
in compiling statistics for a report on the meteorological pheno¬ 
mena of, and consequent injury to plants in severe winters, lie 
had obtained particulars of severe winters from A.D. 220 to 1881; 
but those during which destruction of, and injuries to plants had 
been specially recorded, were the following eight185(-52, 
1852-53, 1859-60, 1860-61, 1864-65, 1878-79, 1879-80, 1880-81. 
He had collected all the information he had at present been 
able to find with reference to these winters, aud had drawn up, 
first, a short account of the principal meteorological phenomena 
of the year preceding each winter, as well as of the winter itself 
—as the behaviour of a plant under frost so much depends upon 
its previous condition*; in each case such was followed by details 
uf injuries to and losses of plants over aa many places in the 
British Isles as possible. The importance of registering meteo¬ 
rological phenomena and the losses in several winters lay in the 
fact that the conditions of the winters respectively differed in 
many ways from one another. The consequence was that the 
immediate cause of plants succumbing to frost was not always 
the some. There would be an Introduction dealing with several 
interesting matters hearing on meteorology and plant-injuries, 
and he proposed completing it with copious indices, so that no 
difficulty would be met in finding the exact behaviour of every 
plant in any country and in any winter. A discussion followed, 
in which the great importance of elaborating the report as fully 
as possible, and of speedily publishing it, were insisted on. 

Victoria (Philosophical) Institute, March 6.—A meeting 
of this Society took place at its house, 7, Adelphi Terrace, when 
a paper was read by Mr. J. E. Howard, F.R.S. 


PARIS 

Academy of Sdenceu, February 27.—M. Blanchard in the 
chair.—Tlie following papers were readOn double salts of 
mercury, by M. Berthelot. This relates to chiorobromides, 
iodo-bromiaes, and chlorocyanidea of mercuiy, iodocyaniue 
and bromocyanide of mercury and potassium, &c.—On the 
action of strong doses of strychnine on the motivity of 
nerves in by M. Vulptan. They abolish the 

motivity in manflnaHa as well as in frogs. The quantity of 
strychnine necessary is greater than that of curare for the same 
result. (Jtteotine, too, in sufficient dose, abolishes the motivity 
of motor nerves). —Induced currents of polar Interverrious, by 
M. Du Moncel. The current* from dWeeemeHt of a coil on 
an iron bar, through a fixed magnetic field, ate not of the same 
nature as those from displa ceme n t (hi a fixed magnetic field) of 
this bar, reacting direetfy otrthe eoH In the former case thorn 
generated by each half of the magnetised bar era in contrary 
directions, whereas In theotbereaae they sue always iatha soma 
direction, and thdr Intensity increase* with tim-amount of dis. 
almost 
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it nit in a complete 


the eoft Jo. the farmer case.—Colouring-natter Canned id ftear- 
paste, by M. Lecoq da Boisbaudran. Violet is sometimes 


formed by a small organism in the surface-cells of paste kept 
long in moist air. Different atmospheres were tried with nr 
(fertilised) paste, and acetic acid vapour seemed the most 
favourable to production of the colour. The colouring mat¬ 
ter is insoluble in water, but soluble in alcohol and ether; 
in the dry state it has a metallic lustre, like aniline Colours. 
The author de.-cribes its spectral and other properties.—Geo¬ 
logical and zoological relations of Campbell Island with neigh¬ 
bouring southern portions uf land, by M. rilhol. The two principal 
geological dements of Campbell Island are a band of limestone, 
and lavas (the former anterior as a formation). The island 
seems to have appeared in the end of the Pliocene epoch. The 
New Zealand Kocene, Miocene, and early Pliocene lavas are 
quite different from those of Campbell, which contain mineral 
anorthite (a known characteristic of post-pliocene lavas). The 
geological age of the island is determined by the epoch of the 
volcanic eruptions. M. Filhol finds his conclusion confirmed 
by zoology.—On the physiological character of tendinous con¬ 
traction, by M. Guerin. This contraction has been supposed of 
reflex order, a return action of the spinal cord, provoked by direct 
excitation of the nerves in the tendon. M. Guerin here contends 
that it is absolutely of the same order as muscular contractility, 
tendons showing both voluntary and involuntary contraction, like 
nniscles. — On the employment of bitumen of judm-a against vine 
diseases, by M, de Lafitte. He recalls earlier observations on 
the subject than those noticed by M. Abric, by Count de Bertou. 
—M. Maumene, in a provisional note, said he was able to offer 
incontestable proof of the individual existence,of II t N, and it# 
decided alkalinity with regard to active colours and acids. He 
hopes to do the same for HN.—Observations of the comet gsa. 
VIII. 1881, and of planets (221) and (222) at the Paris Observa¬ 
tory, by M. Bigourdan, —Observations of ihe planet Palis# (221) 
nt Marseilles Observatory, by M. Borrelly.—On the successive 
differentials of functions of several variables, and on a property 
of algebraic functions, by M. Darbonx.—On the integration 
of differential equations by scries, by M. Poincare.— On 
certain uniform functions of two independent variables m 4 
on a group of linear substitutions, by M. Fioanf.—Gastric 
microrymas and their digestive power, by M. Bechamp. He' 
isolated some from the juice obtained with artificial fistulas, 
Their action on fecula, cane-sugar, fibrine, caseinc, and pritnov- 
albumcn is descried. They do not act on albuminoid matters us 
neutral matter. By their power of action in an acid mediant 
they are distinguished from pancreatic microzymas; the latter, 
too, give crystallisable compounds of decomposition, as leucin 
and ryrorin, while the former do not.—New observations of 
apparent death in new-born infants treated successfully with a 
bath at $0°, by M. Campardon.—Analysis of a volcanic ash 
ejected by Etna on January 23, 1882, by M. Ricciardi. This 
contained silica 37 ‘82, sulphuric acid 20-57, alumina 9-97, pro¬ 
toxide of iron 14-05, lime ti*98, with a little magnesia, chlorine, 
soda, and potash. The recent appearances of Etna seem to 
indicate a fresh paroxysm of the volcano. 
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THURSDAY, MARCH 16, 1882 


ARISTOTLE ON THE PARTS OF ANIMALS 
Aristotle on the Parts of Animals. Translated, with 
Introduction and Notes, by W. Ogle, M.A., M.D., 
F.R.C.P., sometime Fellow of Corpus Christi College, 
Oxford. (London : Kegan Paul and Co., 1882.) 

HE translator and commentator of this learned work, 
in speaking of the many erroneous statements in 
the text of the master, tells us we have only to remember 
the strange vicissitudes to which the original manuscripts 
of Aristotle’s treatises arc said to have been subjected, to 
obtain a fair reason for the occurrence of these errors. 
“ Hidden under ground in the little town of Scepsis, to 
save them from the hands of the kings of Pergamun, who 
were then collecting books to found their famous library', 
and who, in so doing, apparently paid but little regard to 
the rights of individual owners, they were left for the 
better part of two centuries to moulder in the damp, 

‘ Blattarum et tinearum epulse”; and when they were ut 
last brought to light fell into the hands of Apellicon of 
Teos, a man who, as Strabo says,’ was a lover of books 
rather than a philosopher, and who felt no scruple in 
correcting what had become worm-eaten, and supplying 
what was defective or illegible.” 

In putting this explanation of the errors found in the 
works of Aristotle before his readers Dr. Ogle seems to 
have ignored another explanation, which has also been 
supported, namely, that Aristotle himself intentionally 
rendered some parts of his treatises obscure. Certain of 
our English classics have quoted or referred to the corre¬ 
spondence reported to have occurred between Alexander 
the Great and Aristotle. Alexander having heard, while 
he was in Asia, that the books of his master were exposed 
to public sale, is reported to have expressed himself as 
extremely disgusted that such profound knowledge was 
laid open and made plain to common understandings, 
and wrote to the master urging this complaint, and that 
when the doctrines and precepts communicated by him 
in private were spread over the world, he should have no 
wisdom to boast of above the meanest of his subjects. 
To this Aristotle is said artfully to have replied that he 
had indeed exposed his works to public sale, but had cast 
such a veil over them that not one 'eye in a thousand 
would be able to discover what lies concealed under them. 
It bad, we think, been fortunate for Aristotle if the 
mystery made to surround his works had been confined 
to the little town of Scepsis, and if the many prevarica¬ 
tions in respect to them had been confined to the hands 
of-Apellicon, of Tcos. For, until recently, it has happened 
that Aristotle generally has been read and written upon 
by lovers of books rather than philosophers, and that he 
has, consequently, been misrepresented high and low, far 
and wide. Of Aristotle indeed it may be said as Antony 
said of Caesar— 

The evil that men do lives after them; 

The good is oft interred with their bones. 

He is much more remembered by the masses, from the 
infirmities which are attributed to his career, than from the. 
Retails of his work. The picture of his personal appear¬ 
ance and manner, his effeminate voice, Snail eyes, spindle 
Vol. xxv.—No. 646 


shanks, love of dress ; his withdrawal from the Academy; 
the treatment of him by Plato as a truant and fugitive, 
who, like an insolent chicken, pecked at his mother 
hen ; his bluntness and supposed discourtesy to his pupil 
Alexander; his retirement to the court of Hermias, and 
his assumed intrigues with that tyrant; his marriage with 
the sister or concubine of the tyrant, and the absurd 
homage he is declared to have paid to the woman of his 
admiration; these arc all topics which, true or false, have 
floated down and connected themselves closely in the 
popular mind with Aristotle as a man living a strange life 
rather than as a philosopher living a life of philosophy. 

They who, irrespective of all these reflections, have tried 
to read this master from himself, and, with singleness of 
mind, to understand him in his greatness, will feel no little 
delight in studying the volume which Dr, Ogle, with 
learned love for his theme and its author, has put before 
the world, and for which all scientific men will feel deeply 
obligated. It is not only that in 140 pages of fine English 
he has translated this work of Aristotle “ On the Parts of 
Animals,” but that he has also written an “ Introduction '* 
of thirty-three pages, which prepares the mind of every 
student for the reception of what is to follow, and has 
added ill pages of closely-printed matter, containing 
notes of an explanatory kind bearing upon all the doubts 
and difficulties of the text. 

The introduction to the work brings before us the 
mind of Aristotle in respect to his ideas of the origin 
of created things. In his period, as in ours, there 
were two schools of philosophical reasoners on begin¬ 
nings. There was a school which fancied it had found 
an adequate cause for the phenomena in the necessary 
operations of the inherent properties of matter. There 
was another school which discovered a solution in 
the intelligent action of a benevolent or foreseeing 
agent which they called God or Nature. Between these 
opposite views, says our author, Aristotle had to decide, 
and he decided for neither exclusively, but for both ) 
although in very unequal degrees. “Tire motions of the 
heavenly bodies are governed by necessity and by neces¬ 
sity alone. But in the works of nature, that is, in the 
phenomena of terrestrial life, this necessity is a compara¬ 
tively unimportant factor.” Most is the outcome of 
design. Still some part, though but a small one, is the 
result of necessity. There is Indeed one sense in which 
everything in the animal body may be said to bo the 
result of necessity. When a man builds a house, he 
must, in order to realise his plan, of necessity have walls, 
roof, and the like. To have these he must first have 
bricks, stones, mortar, and what not; and again, to fur¬ 
nish these, clay, lime, and the other necessary materials. 
So it is with the animat body. The design of nature 
cannot be carried on without the necessary antecedents. 
In this sense then all parts of the body, and all the succes¬ 
sive stages by which they are developed, one after the- 
other, pray be said to be the result of necessity, for all 
mbst necessarily be there if the plan of nature is to be 
realised. 

FiW the materialists, however, Aristotle is shown to 
differ* They contended “that organhitts are evolved aa 
necemary consequences of the inherent properties of 
matter. This Aristotle admitted and disputed. In some 
measure he considered” that what they said was true, but 

x 
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that measure is small; for nature, in making plants and 
animals, can but use such material substances as exist; 
she does the best she can with the materials that are at 
hand, but the properties of those materials are beyond 
her control, and such consequences as follow upon those 
properties are the results of necessity. 

Dr. Ogle, describing this view of his author, refers to 
the singular reference which ‘Galen long after made to 
the same view, and to the criticism Galen offers on the 
Mosaic tradition of the creation, a work he had evidently 
read with much care. Galen disputes with Moses on the 
point that the Creator can make an animal of any matter 
he chooses—a man from a stone, an ox from dust. “This,*' 
says Galen, “ we deny. The laws of matter are antecedent 
to the Creator, and obligatory upon Him.” 

Aristotle in his teaching was as little Agnostic as Moses 
himself. The creative mind, the mind that is like to the 
human mind, only so infinitely mightier and more original 
in design, is in nature, and, whether as first or second, 
is sufficiently above human nature as to be to it a 
creator, a designer, a maker. “ It is ridiculous, 1 * he says, 
"to suppose that such phenomena as those of organic life 
are merely the result of chance." The very essence of 
chance is uncertainty. Chance is the principle of the 
inconstant. “ 13 ut the phenomena in question present a 
high degree of constancy, and can be foretold with more 
or less of precision. It is quite plain that, besides the 
necessary forces of matter, there is something else at 
work which guides and co-ordinates these, so as to make 
them converge to a predetermined end. If a man cannot 
see this, it is absurd to argue with him; as well try to 
convince a man born blind, who denies the existence of 
colour. You see a house or a ship, and without hesitation 
you infer that such house or ship was made for the pur¬ 
poses to which ships and houses are subservient. Why ? 
Because they are manifestly adapted to those purposes. 
Why, then, when you see a plant or an animal with 
equally manifest adaptations do jou hesitate to draw a 
similar inference ? True, in one case you can see the 
agent at work, while in the other the agency is invisible. 
But why should this make any difference ? The agency 
in the latter case is invisible because it is an internal 
force, a something acting inside the material. It is as 
though the invisible shipwright were away and his art 
were inherent in the timber itself. Moreover, if the 
agency itsclf.is out of sight, the model from which it 
works is visible enough, is as visible and palpable as the 
model of the ship or the plan of the house, and, like them, 
examinable before either is constructed." Could Aristotle 
have seen at work one of our modern power looms and 
have observed how, so long as it was fed, it produced 
results that unconsciously converge to a predetermined 
end, he would havt drawn from this source another and 
striking illustration. He would have said here is another 
instance of an invisible agency working as if the art were 
truly inherent in the thing itself. It is matter in motion 
and in direction, producing something by fixed rule, but 
dependent, nevertheless, on something else which is in¬ 
dependent and antecedent. 

The great argument left behind, we follow the master 
to lower but still exalted fields of thought, speculation, and 
description. We follow him from the metaphysical to the 
physical, from the formative principle to the thing* that 


are formed, and from these in their details rather than in 
their mass. It is in this part of the original work .that 
the critic comes in with power, and is able to try the 
quality of Aristotle by the hard test of examination of 
fact, by the side of statement. Thus adjudicated upon,- 
Aristotle is found to be wanting, or, to use a word that 
has been applied to him, a "failure." He is said to fail 
in description of objects actually before bis eyes. He is 
said to fail in generalisation, to have been hasty in gene¬ 
ralisation, and to have reasoned on too small a basis of 
facts. Lastly he is said to fail in method, a failure which 
was certain to follow if the facts and the generalisations 
from them arc both at fault. 

Against all these charges Dr. Ogle defends Aristotle 
with true and honest skill. He does not defend error nor 
gloss over defect. He takes the natural common-sense 
view that Aristotle, in the conditions under which he 
lived and worked, performed the most signal services; 
that when he failed to see as we see, he failed because he 
had no means of seeing; that when he failed to generalise 
correctly, he failed because the stage to which biology had 
attained in his time made failure a matter of necessity; 
that he failed in method because in fact his was the first 
method, and because verification, which is essential to 
perfection of method, "does not find its proper sphere in 
the early condition [of a nascent science, when the 
generalisations are merely provisional, and the false yet 
necessary precursors of more accurate ones.” 

The defence really leaves nothing to be desired ; it is 
that which the master would, we believe, have made of 
himself by himself, could he speak for himself. 

If there be one observation which in difference and in 
deference, we would offer in respect to this defence, it is 
on the comparison which is drawn between the Timaeus of 
Plato and the work of his contumacious pupil. We admit 
that it “ is the gap which separates the man, Aristotle, from 
his predecessors, not that which lies between him and his 
successors which gives the true measure of his position." 
We admit that when any one compares Aristotle’s physio¬ 
logy with that of the Timaeus, there is a wide distinction, 
but are we, really, in the transit “ conscious of passing 
into an entirely new order of things ? ’’ We cannot declare 
this possible with such confident affirmation. It may be 
fairly said that a great deal in the Timaeus is of airy and 
fanciful construction, but we do not think it fair to affirm 
that the construction is one “ in which imagination alone 
supplies the foundation, and in which facts, if introduced 
at all, are introduced merely as ornamental additions in no 
wise essential to the fabric.” This is a harsh judgment, 
and the more so because we are bound to take Plato as 
the prompter of Aristotle, and thfe teachings like those in 
the Timseus, with all the imaginings and jwetry, as the 
promptings of the “Parts of Animals" To our minds it 
would be only just to say that the M Parts " was written on 
the Platonic design, and that if the teachings of Plato 
bad not been placed before Aristotle his more correet and 
matter-of-fact work had never been born. 

The " Introduction” of Dr. Ogle is followed by a 
chapter entitled '* 1 The Main Groups of Animals/’ in 
which the chief groups recognised by Aristotle an 
arranged as follows 

I, Sanguineous Animals (Vertebrate). A. Vivipara 
(Mammalia), i, Man} a. Quadrupeds} 3. Cetacea. B. 
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Qvipara. a. With perfect ovum. 4* Birds; 5. Quadi 
peds and Apoda (Reptiles and Amphibia). 0 . With 1: 

perfect ovum. & Fishes. . 

II. Bloodless Animals (Invertebrata). o With imper¬ 
fect ovum. 7. Malada (Cephalopoda). 8. Malacostraca 
(Crustacea). 0 . With scolex. 9. lnseeta {remaining 
Arthropoda and some Vermes), y. With geneiattve 
slime ; buds; or spontaneous generation. 10. Ostraco- 
derma or Testacea (Mollusca excepting Cephalopoda), 
ft. With spontaneous generation only. 11. (Zoophytes). 


After this the text of Aristotle follows in four books, 
preceded by a Synopsis, and succeeded by the N otes, to 
which we have already directed attention. How excel¬ 
lently the notes are used to illustrate the text may be 
shown by one or two quotations. In Book III. Chap. V. 
Aristotle describes “ that in animals of great size the heart 
has three cavities; in smaller animals two; and in all at 
least one.” 

“The reason for this, as already stated, is that there 
must be some place in the heart to serve as a receptacle 
for first blood. But inasmuch as the main blood vessels 
are two in number, namely, the so-called great vessel and 
the aorta, each of which is the origin of other vessels; 
inasmuch moreover as these two vessels present diffi¬ 
culties, it is of advantage that they also shall themselves 
have distinct origins. This advantage will be obtained if 
each side have its own blood and the blood of one side be 
kept separate from that of the other.” 

So much for the text. The notes in the most useful 
manner explain away one attributed error by Aristotle, 
while they remove one apparent error. They show that 
the statement universally made by writers on physiology 
that up to the time of Galen all philosophers supposed 
that the arteries contained nothing but air is incorrect, in¬ 
asmuch as the text shows that Aristotle knew perfectly well 
that the arteries contain blood. They show again that 
Aristotle’s apparently erroneous view about the cavities of 
the heart does not prove him ignorant. The three cavi¬ 
ties he refers to are the right ventricle, the left ventricle, 
and the left auricle. He omitted the right auricle simply 
because he looked on it as a venous sinus, a part, not of 
tbe heart, but of the great vein, i.e. superior and inferior 
venae cavae. That he so regarded it is plain from his 
always speaking of the superior and inferior vense cavae 
as forming a single vessel, not two distinct vessels, and 
that the heart appears very much like a part of the great 
vein, being interposed between its upper and lower 
divisions. 

Turning to another note bearing on a different, and, as 
we should now say, a chemical subject, we are offered an 
insight into the views of the philosopher, on the compo¬ 
sition of natural substances. In the first chapter of the 
second book, the philosopher, in speaking of composition, 
says that there are three degrees of composition; and 
that the first of these, as all will allow, is out of what 
some call the elements, such as air, earth, water, fire. 
Perhaps, however, he adds, it would be more accurate to 
say composition out of the elementary forde*; nor indeed 
out of all these, but of a limited number of them. With 
this observation as a text, Dr. Ogle explains that Aristotle 
In his other works is seen not only to look upon compounds 
as combinations of elements) but indeed to have a clear 
conception of tbe distinction between chemical combina¬ 
tion tad mere mixture: “ for ofthe former he says that the 


combining substances disappear with their properties, and 
a new substance with new properties arises from their 
unification. In the latter, the mixed substances remain 
with all their properties, and it is merely the imperfection 
of our vision which prevents us from seeing the particles 
of each ljing side by side, and separate. Had we the 
eyes of Lynceus, we should do so, however intimate the 
mixture might be.” This knowledge is remarkable, 
though it may not be complete, or may not be completely 
expressed. It suggests an anxious desire to know more of 
the sources of knowledge from whence this master drew 
his chemical learning. 

One more illustration from these useful notes belongs 
to the domain of natural history, and is connected in a 
way, singularly interesting, with history in a more general 
sense. Speaking in Book III. Chapter II. of the right 
and left organs of the bodies of animals, Aristotle says 
that the horns of animals aie, in the gieat majority of 
cases, two in number. There are, however, exceptions, 
he think9, to this rule m lespect to tbe horns, for there 
are some that have but a single horn—the Dryx and the 
so-called Indian Ass. In such animals the hom is set in 
the centre of the head; for, as the middle belongs equally 
to both extremes, this arrangement is the one that comes 
nearest to each side having its own horn. Dr. Ogle, in 
his note on this passage, points out that the account of 
the Indian Ass, with a solid hoof and a single horn, was 
taken by Aristotle from Cte-ias, and that it has been 
plausibly conjectured that the Indian Rhinoceios (/?. uni¬ 
cornis) is the animal meant; for though, he says, this 
animal has three toes, they arc so indistinctly separated 
that the real character of the foot might easily escape a 
casual observer. At the same time he observes that on 
the obelisk of Nimroud, made long before the time of 
Ctesia3, theie is represented a rhinoceros with feet dis¬ 
tinctly divided into toes. An argument on the side of 
this supposed identification is, he adds, furnished by the 
fact that the horn of the Indian Ass was supposed to have 
certain magical powers, so that a cup made from it gave 
the drinker immunity from poison, as is related by 
Phiiostratus m his life of Apollonius; ‘whilst similar 
virtues are assigned, in the East, to rhinoceros horn, even 
in the present day. If the one-horned ass of India be 
the Rhinoceros Unicornis , may not the asses with horns 
named by Herodotus as among the animals of Lybia, be 
the two-horned Rhinocerotes of Africa ? 

We have selected three illustrations of text and notes, 
one from anatomy proper, another from chemistry, a 
third from natural history, for the purpose of giving the 
reader a taste of the useful and most interesting study that 
lies before him when be takes up this book. We have 
rarely seen a volume which so intimately connects the 
science of the remote past with the science of the present, 
and which bridges over the distance as this book does. If 
there be a fault in it, it is that of condensation. In trying 
to compress and compress, and again compress, Dr. Ogle 
gets into the mode of using the first letter of the name of 
his author or book in bis references; he also, for the 
some reason, in his note references, omits the page ofthe 
volume, and, as he does not supply a complete key to his 
method, he is sometimes, like “ Bradshaw," rather vexa¬ 
tious, especially when his follower is anxious to discover 
, quickly hew to travel with facility from one point to 
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another. On this detail, however, it were ungrateful to 
dwell with too much emphasis, and the more so as our 
own slowness of perception may have added greatly to 
the difficulty. It is far more pleasant in concluding, to 
propose to him a hearty vote of thanks, and to express 
the earnest hope that he will soon place before us some 
other classical work once buried in Scepsis or elsewhere, 
in similar English dress and form. 

Benjamin Ward Richardson 

FLA MM A IlION 'S “ ASTRONOMY» 

Les ittoilex et les Curiositts du del. Par Camille 
Flammarion. (Paris: C. Marpon et E. Flammarion, 
£diteurs, 1881.) 

W HATEVER may have been the cause of that deve¬ 
lopment of astionomiral taste in England which 
would so greatly astonish our resuscitated forefathers, and 
is a puzzle to some plain-thinking people even at this day, 
the fact admits of no doubt; and a very cheering fact it 
is to those who value the intellectual and aesthetic pro¬ 
gress of their fellow-countrymen. But it is perhaps not 
so generally known that a movement of the same nature 
lias been in progress among our neighbours across the 
Channel. It originated later in point of time; for France 
had enteicd into no such competition when the llerschels 
Lassell, Dawes, Smyth, and othei non-professional ob¬ 
servers were attracting the notice of all Europe by their 
discoveries ; and we recollect, less than twenty years ago, 
having heard from M. I-don Foucault a candid admission 
of the inferiority of his own country in amateur observa¬ 
tion. But the Gallic mind is more npid in its movements 
than our own ; and though later in the field w c are not 
sure that they arc not shooting ahead of us in these 
matters in a way that we in general are perhaps hardly 
prepared to expect. At least, tlic fact mentioned in the 
v olumc before us, that during two years previous to last 
October, 300 telescopes had been sold to French pur¬ 
chaser, may be accepted as rather a startling proof: and 
not less so is the extraordinary circulation of the works 
of M. Flammarion, whom we may justly call the leader of 
the movement. As many as 50,000 copies in two years 
have been printed of his “ Astronomie Populaire,” of 
which n Les ttoiles ” is considered the supplement; his 
“Mervedles Celestes" have reached 38,000; and his 
1 Plurality des Mondes ” has come out in a 30th edition j 
to say nothing of other works of remarkable acceptation. 
Nor is it probable that the success of this publication will 
fall below that of its predecessors, treating as it does of a 
most interesting subject in an especially agreeable and 
familiar way. It is certainly not a volume which an 
English publisher would like to risk— an octavo of the 
largest site, of nearly 800 pages, and thick and heavy in 
proportion; anything in short but a handbook ; but this, 
which would discourage an English buyer, is evidently no 
objection in the eyes of a Parisian firm. And it must be 
owned that in many respects it may well command a wide 
circulation. The idea is that of exhausting all the wonders 
of the sidereal heavens that the naked eye can reach, and 
describing their telescopic aspect; and it is excellently 
carried out for popular purposes: and we may add in 
certain respects for scientific ones also. The gnat value 
0? the work consists is the especial pains taken with the 
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probable changes of brightness in a multitude of naked-eye 
stars, not included in the ordinary enumeration of variables; 
but it is interesting in many other respects; and the close 
is enriched with a number of catalogues of telescopes, 
double and coloured and variable stars, tbeir spectra, 
pioper motions, parallaxes, and other data; together with 
many descriptions of planets, comets, &c. In short, it Is 
a mine of information for those who do not care to dig 
deep; and those who would desire more authenticated 
and weighted details (observers will understand the word) 
may yet meet with much of interesting and valuable sug¬ 
gestion. The book has, however, some drawbacks which 
ought to be noticed. 

Among many useful and some needless illustrations, 
there are a few (as that of the nebula in Andromeda, 
where the canals are invisible) of a very inferior stamp ; 
and it is not ftee from carelessness in assertion, and even 
misleading statements; for instance, where Hevel is re¬ 
presented (p. 403) as never having in his life used the 
telescope for purposes of observation. The author 
should have said, as applied to divided instruments; or 
we might think he had forgotten the “ Selenographio." 
Nor can wc suppose that he made much inquiry as to the 
classical meaning of “ in diem ” (p. 525) when he rendered 
it “pendant le jour." The mythological part is more 
amusing than valuable: more agreeable perhaps to 
French than English taste; the theological—if it may be 
so called—is not only out of place, but worthless. 

However, on the whole, the work displays a vast 
amount of industry and a wonderful range of knowledge; 
and the enthusiasm of the author for his subject is truly 
refreshing. Even when a process of unacknowledged 
appropriation has been indulged in, the borrowed plumage 
has been so ingeniously adapted and so gracefully worn 
as almost to claim unmerited forgiveness; but whenceso¬ 
ever his materials may be drawn he manipulates them 
with accomplished dexterity. His facile and lively style 
carries us most pleasantly along, and if his passionate 
eloquence is occasionally rather turgid for our more mode¬ 
rate temperament, it is sometimes exceedingly powerful 
and impressive. A more thoroughgoing manual might be 
produced for close practical study; but—allowing for the 
defects that we have mentioned—nothing that we knew 
of as yet equals it for familiar use and attractive illus¬ 
tration. 

OUR BOOK SHELF 

Pop it Ltre Astronomie von Sitn. Newcomb, Asironom in 
Washington. Deutsche vermehrte Ausgabe, bearbeitet 
durch Rud. Engelman, Dr. PW1. (Leipzig: Engel- 
inann, 1881.) 

This is much more than a simple translation of New¬ 
comb’s “ Popular Astronomy/reviewed in these pages at 
the time of its publication. The editor thinks that aa the 
original work was mainly written for American students, 
it would only be fair to German students and astronomers 
that the German edition should be adapted to a German 
standpoint. At the same time there is little trace of any 
special nationality in this edition, the aim of die editor 
having been rather to make It aa complete and compre¬ 
hensive as possible. Considerable additions have there¬ 
fore been made both to the text and the illustrations, all 
of them we think improvements. In the second part, for 
example, much additional information has been added 
with refe re n ce to instruments and methods; adcfitfcmal 
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details are given on the last transit at Venus, on spectro¬ 
scopic methods, photography and photometry, &c, In 
the third part additional data are given with reference to 
the sun, its .temperature, spots, rotation, spectrum, &c.; 
the chapter on Comets has been to a great extent re¬ 
-written, and additional recent data given with respect to 
'meteorites. Part 4, referring'to stars and star-systems, 
astro-physical research, the development of our earth, 
fifcc., 'has also been considerably modified and added to. 
Several important modifications bave also been made in 
the Appendix. The literature of the subject has been 
considerably extended and rearranged, while a scries of 
biographical sketches of astronomers from the earliest 
date down to the present time has been added; a feature 
of great interest and utility. As frontispiece there is a fine 
portrait of Sir William Herschel. These are a few of the 
modifications which have been made in the German 
edition of Prof. Newcomb’s work, some of which the 
author may consider it advisable to adopt in a new 
edition. 

The Chemical Cause of Life Theoretically and Experi¬ 
mentally Examined. By Oscar Loew and Thomas 
Bokomy. Brochure. (Munich, 1881.) 

This is a very important addition to our knowledge of the 
chemistry of plant life, or rather perhaps of the chemical 
reactions of “ living" protoplasm. It is divided into two 
parts, a theoretical and experimental, following the idea 
first started by Pfliiger concerning “physiological com¬ 
bustion in the living organism." One of the authors has 
already {Pftiger's Archiv, xii. 510) enunciated an hypo¬ 
thesis as to the formation of albumin by condensation of 
aldehydic groups with amido groups. As Nageli has 
shown, various varieties of mould and Bacteria are able to 
build up the very complex albuminoid groups from rela¬ 
tively very simply constituted bodies like ammonic acetate, 
also from bodies like sugar, glycerine, &c , in the presence 
of ammonia or ammonia salts ; it may be assnmetl that 
the same atomic group is split off and assimilated by the 
organism. The authors are of opinion that a group 
CHOH isomeric with formic aldehyde is the first or 
Starting group in the formation of albuminoids. Such a 
group might possibly be formed, for example, by the 
oxidising action of moulds on acetic acid ; or it might be 
split off from compounds where it already exists, the 
neighbouring group becoming fully oxidised. Consider¬ 
ing that ammonic acetate and methylamine suffice under 
proper conditions for the building up of albuminoid 
groups, an otherwise constituted body than aldehyde can 
scarcely be considered. As the proportion nf carbon to 
nitrogen in albumin is as 4 to i,four such aldehjde groups 
may be imagined to combine with one molecule of am- 
HjN.CHCOH 

monia to a group I , which, although not 

CH a COH 

yet isolated would be an aldehyde of aspartic acid : and a 
$H,NCH.COH 

further condensation of | , to C l2 H iy N s O*, 

. CHj.COH 

and this again under the reducing action of sulphur to 
CTjH n jN 19 S0. 2 , two molecules of water being eliminated 
at each condensation. To prove the prc.-cnce of an 
aldehyde group in living cells the reducing power of that 
body on solutions of salts of several'easily reducible 
metals was examined in detail The most reliable and 
rapid indication of the existence of aldehyde groups was 
found to be a very dilute silver solution. This reagent 
was decided upon after a very thorough examination of a 
number of other metallic salts with aldehyde and other 
barbon compounds. The experiments with cell substance 
<* of Algae, &c.. show that during the period 

of bring 1 the silver aait is always reduced to metal, 
but that when by any means beating or drying by the 
Jtttttn of tabs, &c.—which exert a dehydrating or anti¬ 


septic action by which the “life" of the plant is destroyed 
— the reducing action on silver salts is destroyed also. 
Some of the alkaloids afford a striking exception, the 
cell’s substance yielding an equally distinct silver reaction 
before and after a week’s treatment with one per cent- 
solution of strychnine, Sea, The authors are of opinion 
that certain aldehyde groups exist in protoplasm, and that 
it is to tbe chemical energy of such groups that the 
“ living properties ” of the protoplasm are to be ascribed. 

Between the Amazons and Andes; or, Ten Tears of a 

Lady's Travels in the Pampas , Gran Chaco , Paraguay, 

and'Matto Grosso. By Mrs. M. G. Mulhall. (London ; 

Edward Stanford, 18S1.) 

The regions traversed by Mrs. Mulhall have always had 
a great fascination for the traveller, and though a good 
deal has been done of late years towards obtaining an 
exact knowledge of these remote parts of the world, still 
there arc vast tracts of count 17 between the Andes and 
the Atlantic, which offer virgin fields fer geographical 
research. 

From Buenos Ayrgs to Cordoba, to Mendoza, and 
bejond the latter as far as the Inca's Bridge, with an ex¬ 
cursion by sea to Rio Grande, nr.d back by land by way 
of Villa de Melo, not to count sundry short excursions, 
constitutes a tour extending over several thousands of 
miles, that required all the courage and determination of 
an Englishwoman to accomplish, as Mrs. Mulhall has 
done, successfully ; and this record of her visit to the 
ruined shrines of the Jesuit missions, to the hunting- 
grounds of several native tribes, to the little-trodden, 
forests of the Amazons, and to the slopes of the Andes, 
will be read with interest and profit. 

Mrs. Mulhail’s account of the plague at Buenos Ayres 
in 1S70 is mast graphic : the destruction was fearful, the 
city losing 26,000 souls. The natural history notes art 
not numerous; now and then, however, some facts of 
interest arc mentioned. On the line of the San I,ouis. 
Railway the ostrkhes are so numerous as to cause much 
trouble ; for whenever a workman left any bolt or screw 
out of his hand, were it only for a moment, they disap¬ 
peared, be ng swallowed up by these birds, and one of 
the engineers declared that they even went so far as to 
pick the bolts out of the iron bridges if they were left by- 
chance unriveted! 

At Corrientes, the house of a friend of Bonpland, the 
botanist and companion of Humboldt, was visited, and 
Mrs. Mulhall gives us an extract from a manuscript nr 
Bonpland’s handwriting which begins : “ I was born at 
Rochelle on August 29, 1773. My real name was 
Am add Goujaud. My father—a physician—intended 
me for the same profession. It was on account of my 
great love for plants that he gave roe tbe sobriquet of 
Bon-plant, which I afterwards adopted instead of my 
family name." 

At Lomas a farmer’s wife gave the authoress ft sample 
of white silk made by a large harmless gregarious spider. 
The silk appeared suitable for weaving, and a pair of 
stockings made from it are said to have been sent as a 
present to the King of Spain. 

As an appendix to the second volume there is a history 
of the rise and fall of the Jesuit Missions in South Ame¬ 
rica. The rise of these Missions marked a period of 
great prosperity. During the seventeenth and eighteenth 
centuries they were a theme of admiration among the 
writers and statesmen of Europe. To-day the traveller 
sees but the ruins of splendid churches that were built 
djiringthat time, and the rcrfiains of some native sculpture 
and woeft carving. 

Geometrical Exercises for Beginners. By Samuel Con¬ 
stable. (London : Macmillan, I 08 &) 

TttK title of this book seems to us hardly to bit the 
object for which it is really adapted. Exercises for 
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beginners we should expect to be confined to the very 
simplest deductions, and these should be most carefully 
graduated, whereas the exercises before us do not seem 
to be arranged tn any very clearly defined order Foi 
instance, at one time we are in the first book, in the next 
question in the sixth book, and then back to the third, 
and so on The references are apparently to Euclid, but 
not to editions in use in this country, as our author inserts 
on pp 118, 120, 121, propositions which figure as Euc vi 
B, C, D, in Simson’s text on p 126 a solution is given 
from Larimer's (sic) Euclid 

The solution on p 112 strikes us as not being the 
neatest that can be given of the exercise, and the figures 
on pp 109, no are a little wrong Having had our 
grumble, we must now say that we think Mr Constable 
has produced a very fair book, with neat solutions and 
good figures, but we do not consider such a book called 
foi Every mathematical master has such a collection 
either in manuscript or read) for vtvA voce teaching, and 
has the more advanced works of McDowell and Casey on 
his shelves We can, however, suggest that the little 
book may be of use in preparation for University Local, 
and other examinations, though we do not see its suita 
bility for begtnmrs 


Algebra Part II By E J Gross, M A Second 
Edition (London Rivington, 1882) 

We are glad to see that this work has been so appre 
ciated, that a second edition has been called for The 
main defect of the first edition, in our opinion, was the 
plentiful crop of errata This volume, we notice has not 
been at all altered in the text, but very many of the errors 
have been corrected we wish we could say that all errors 
had been removed, but this is not so There are one or two 
curious slips thus, for instance, in the Answers, p 313, 
a correction is retained fiom the earlier edition, whilst 
the indicated alteration has been made in the text 
Barring the errata, we again confidentl) commend Mr 
Gross's book. 


LETTERS TO THE EDITOR 
[7 he Editor does not holt himself rtsponsdUfor opinions expressed 
by hts correspondents Neither can he undertake to return, 
or to correspond with the writers of t ejected manuscripts 
No notice is taken of ant nymous communications 
[The Editor urgently requests correspondtnts to keep their letters 
as short as possible The pressure on his space is so threat 
that it is impossible otherwise to ensure the appearance even 
of tommumeations containing interesting and notcl facts ] 


Pronunciation of Deaf Mutes who have been Taught 
to Speak 

Thk conclusi >ns arrived at by M Hement (Comptes Rendus, 
xcui pp 754, 861, 1095) and Mr Axon (Naturx, vol xxv 
Pp ioi, 409, Comptes Rendus, xcui p 904) concerning the 
influence of heredity upon the speech of the deaf cannit be 
accepted unless it can le shown that the peculiarities of utterance 
to which they have directed attention could not have arum tn the 
ordinary way by tmUdhon of the speech of others 

Before we can decide whether any observed peculiarity in the 
utterance of a deaf person is due to inheritance or to imitation, 
we must know (1) at what age he became deaf, (2) whether the 
deafness was total or partial, and (3) whether, since the acqui¬ 
sition of speech by the sense of sight, the deaf subject has 
associated with persons who speak with the accent of his native 
distnet 

The remarks of Mi Htfment are valuable as the result of 
personal observation, bat he has failed to be explicit upon these 
important points 

The eases referred to by Mr Axon are equally inconclusive 
for the following reasons — 

1 In the first case noted (Nature, voL xxv p 101) —which 
is also the one to which Mr. Axon directs special attention in his 
recent letter to Nature, voL xxv. p 409—we hsr< * case of 
undoubted imitation through the sense or hearing. 

Indeed it is stated in the EM. than* No 312, that some 


weeks after recovery from an illness, this young man (DoaiA 
Traser) “ began to hear and in process of time to understand 
speech 1 his naturally disposed him to imitate what be heard 
and to attempt to speak " 

The account from which this is quoted, is evidently intended 
simply as a record of a case of recovery of hearing In a deaf 
mute, with subsequent acquisition of speech, and Mr Axon 
himself admits that the writer mentions the inheritance of the 
Highland accent “In a purely incidental manner ' 

With due deference to Mr Axon’s opinion, it appears to me 
that this is not a case in point, and that it is not entitled to the 
same consideration as that of a person who, remaining deaf, 
acquired speech through the sense of right, and has no oppor* 
tumty of imitating by ear the pronunciation of others It must 
als) be re nembered that this case is quoted from an old number 
of the Phil Irons , and cannot now he verified 

2 The circumstances quoted from the “Life and Journals of 
George Tick nor' (Naturx, vol xxv p 101I are unreliable, 
beciuse Ticknor assumed that all the pupils in the deaf and 
dumb schools he examined could never have heard a human 
sound 1 whereas it is now known that a very large proportion of 
the deaf and dumb (probably more than 50 per cent j could hear 
in infancy and that of these a large proportion could also speak 
before becoming deaf 

3 In regard to the case of “E R , ’ who had been taught 
articulation by Mr Alley, of Manchester, Mr Axon says, “that 
he became deaf and dumb at a very early age (NATURE, vol 
xxv p 191), but neglects to state at what age, which is very 
important—nor had Mr Axon himself heard the articulation of 
this young man 

The e are all the instances I know of, in which it is churned 
that the pronunciation of any deaf person was due to inheritance, 
and I think I have shown that in all these cases the necessary 
data for such a conclu ion have been wanting I have already 
stated in a former communication (Nature, vol xxv p 124, 
Comptes rendus, xcm p 1036) that I have examined the pronun 
ciation of at least 400 deaf children who have been taught to 
speak, without finding a single instance of peculiarity that could 
correctly be attributed to heredity If any further argument Is 
needed against inheritance of pronunciation, it is to be found in 
the universal fact that children who are born dtaf are always 
also dumb 

That there is no incapacity of the vocal organa to acoouut for 
this u evident, fir these «o called “ deaf mutes* are now taught, 
through the medium of the sense of sight, to control the move 
ments of their vocal organs so as to give utterance to intelligible 
words 

When we examine the languages and dialects of the world, I 
think we find that they have something 111 common, while each 
retam di tinctiv*. characteristics of its own There seema to 
be a universal tendency to express the emotions in the same way 
We speak, in fact, two languages at the same time —One—the 
language of thought—arbitrary and conventional, acquired by 
imitation and not hereditary, consisting of articulations const! 
tuting words and sentences which can be recorded and preserved 
in written books, the other—the language of the emotions— 
natural and universal, consisting of looks and gestures, and of 
intonations of the voice There seems good reason for the 
belief that this natural language of the emotions is instinctive, 
and therefore hereditary From my own personal observations 
I feel sure that those who are interested in questions of heredity 
will find a rich field for inquiry in the study of the facial expres* 
sums and gestures of very young blind children, and in the 
natural sounds and the modulations of thk voice of deaf Infants. 
Home, March 6 Alexander Graham Bill 


In his letter on the above subjeot in Nature (voL xxv. p 
409) Mr Axon appears not to appreciate the value of negative 
testimony in scientific investigation 
The citation of cases in support of M lament's statement 
that deaf mutes who have been taught to speak do so with the 
accent of their native districts, obviously implies thepromtdgtttiM 
of a theory that dialectal accent is due to physiological 
peculiarities (? of the verbal organs), and rhat these art 
hereditary This is shown by the objections raised to Plnaf 
Graham Bell's statement that all such phenomena are dtp tr 
“ the unconscious recollection of former speech, and cannot lx 

d. ■ flwsirt 

p* 196 



March i6, 1882] 


NATURE 


459 


attributed to heredity.” Nowin order to be odmis ible, a theory 
must harmonise with all the phenomena. It is an admitted 
axiom Insolence that even one "negative " case is all but fata] 
to a theory. Dreams occasionally "cotne true,” and persons 
who have been impressed by such coincidences base on them a 
belief in ghosts. But the great majority of dreams do not come 
true, and therefore science does not recognise the existence of 
ghosts. Careful investigation may bring out many explanations 
of a few cases of deaf “ mutes ” apparently speaking with the 
lucent of their native districts, without attributing the pheno¬ 
mena to heredity. But if dialectal accent is hereditary, how are 
we to explain the 400 cases cited by Prof. Bell (to name one 
competent observer alone) In which no such accent was observ¬ 
able? 

Mr. Axon quotes (apparently with approval) M. Ilement's 
declaration of inability to conceive "how in losing the use of 
speech, deaf mutes should retain the unconscious memory of 
accent.” I wish to suggest that such phenomena may he due to 
automatic activity of the cerebral tissue. In his la-t " Canserie,’’ 
n the Rappel, M. Victor Meunier mentions the case of a young 
man, an inmate of a French asylum, who six years ago lwcame 
deaf with the right ear through the effects of typhoid fever. He 
is occasionally conscious of sounds on the right, or deaf side, of 
which rite left ear gives no indication v hatever. He hears entire 
sentences, distinctly articulated, and as these arc sometimes of 
an offensive character, they have involved him in many quarrels, 
as he has attributed them to perfectly innocent persons who 
have chanced to be near his right side at the time. Notwith¬ 
standing this hallucination, his judgment has remained sound, 
and having discovered that he sometimes hears (with his right 
ear) absent or stopped clocks strike loudly, he has learned to 
disregard any sounds but those w hich his left ear communicates 
to him. M. Buys, t .f rhe hospital of I.a Salpfitirfcre, gives many 
illustrations of such automatic activity. 

Remembering that memory has a physiological basis, and 
believing in the psychical basis of language, I find it for less 
difficult to conceive that after the loss of speech deaf mutes 
should retain the ‘‘unconscious memory” ol accent than that 
accent should be hereditary. Indeed the loss of speech might 
even be favourable to such retention; for the particular cells 
concerned might keep the original impression unimpaired hy 
subsequent impression?, to be accurately given forth ngain when 
toe requisite conditions came into operation. 

This does not explain the case of Daniel Fraser, said to have 
been mute from his birth : but, on the other band, 11 one swallow 
does not make a summer.” F. J. Faraday 

Manchester, March 4 


Vignettes from Nature 

With all due deference to Dr. Carpenter, for whose supreme 
authority on all matters of biological fact I have, of course, the 
nrofoundest respect, I must plead that he evidently has not 
looked into my little book, " Vigneites from Nature,” hut has 
taken his statements at second hard from the necessarily con- 
densed account given in Mr. Wallace’s kind review. Had he 
consulted the book itself, he would have found mo<-t of my 
remarks Intentionally so guarded as to escape his strictures. 

First, as to the sharks. Dr. Carpenter says, “ None of these, 
1 ® the judgment of Mr, Grant Allen and Mr, Wallace, surpassed 
the forty-feet sharks of the present time”; and he goes on to 
speak of a Carcharodon tooth from the Crag, 4 inches long by 3 
btoad. Now, in "Vignettes,” p. 76, I wrote, "The teeth of 
what seems to have been the biggest known fish, a prodigious 
ghark, are dredged up in the modem ooze of the Pacific. . . . 
They have;become extinct at a very late date.” I took my facts 
from Dr. GUnther’a « Study of Fishes,” p. 321, where we read 
M follows Carcharodon teeth are of very common occurrence 
in various tertiary strata. . . . Some individuals attained to an 
immune size, as we may judge from teeth found in the Crag, 
which are 4 Inches wide at the base, and 5 inches tong. . . . 
The naturalists of the Challenger expedition have made toe highly 
interesting discovery that teeth of similar sTt* are of common 


occurrence in the eon of the Pacific, between Polynesia and the 
wmt nut of America, ... The gigantic species to which these 
teeth belonged must have become extinct within a comparatively 
recent period.” In short, the very shark which Dr, Caroentn 
dataju tertiary, I had previously claimed, ai aW nearly 

. Dr. Carpenter furher says, " Is it clear that 7V*fe»pis toe 
known Mollmfc?. I should have thought it excoeded by 


the gigantic Amuionitida, 4 c.” But if he will tarn to "Vignettes,” 
p. 75, he will see that I wrote, "No fossil bivalve mollusc* to 
my knowledge ore as big as . . . tridacna.” The word I have 
italicised makes all the difference. On p. 77 Dr. Carpenter will 
f-ee that allusion is made to the hig Cephalopoda, though perhaps 
none of these were very much larger than the largest modern 
gigantic squids. 

As to the other points, they are really matters of language, and 
I will not take up your space hy answering them in detail. When 
I spoke of " our whales,” I certainly did not mean to exclude 
extinct whales i I merely meant to contrast them with the great 
secondary Saurians. Nor did I say that horses, elephants, &c., 
had been steadily increasing in - ire from "the earliest epoch of 
their appearance to the pre-cut day”; I said, “to the recent 
period,” which is quite another thing. As I was writing for 
popular readers, not for biological critics like Dr. Carpenter, t 
felt hound to use the vague hut comprehensible language of 
ordinary life; and so I described the mammoth as "recent,” 
quite justifiably, 1 think, for my existing purpose. No technical 
words were used in the volume, and it was impossible always to 
find popular ones quite free from objection. But if Dr. Carpenter 
will kindly read the short chapter in question, I venture to think 
he will be willing to withdraw his present strictures. The object 
was merely to combat the vulgar notion that all the animals of 
all geological ages were prsitively gigantic; and in doing so, 
almost every animal mentioned by T)r. Carpenter was expressly 
adduced ns an example. 

In answer to *n, I should like to add that I u?ed the word 
" accidental ” in a strictly 1‘ickwickian sense. 

Grant Allen 

Miss Cobbe and Vivisection 

Will you nliow me as one not only ardently interested in the 
pursuit of vivisection as a means of extending our knowledge, 
nut al-o as a sincere hater of unnecessary cruelty to animals, to 
state the following facts which I know to be true 

Some little time ago Miss Frances Power Cobbe, who has so 
identified herself with the cause of anti-vivisection, called on a 
distinguished man of science to endeavour, by persuasive speech 
and vivA-vnce argument, to gain him over to her cause. Three 
points were observable in Miss Cobbe's outward presentment, 
viz. s she hnd an ostrich feather in her bonnet; a bird of paradise 
in, on, or near her muff; and she carried an ivory-nandled 
umbrella ; consequently the distinguished man of science replied 
as follows:— 

"Madam, charity 1 egins at home; when you have given up 
wearing ostrich feathers, which are plucked from the living bird, 
causing the most exquisite pain, and birds of paradise, which, in 
order to enhance their beauty and lustre, are skinned alive ; when 
you have abjured the use of ivory, hecausc you know that the 
tusks are cut out of the dying elephant’s jaw, then, and then 
only, come and upbraid me with the cruelty of my operations. 
The difference between us is, Mndrm, that / inflict pain in the 
pursuit of knowledge, and for the ultimate benefit of my fellow- 
creature* ; you coa-e cruelty to 1* inflicted merely for your 
personal adornment ...” H, II. Johnston 

Zoological Gardens, Tite day 

The Electrical Resistance of Carbon under Fressure 

From the ab-tract of the proceedings of the Physical Society, 
given in Nature, vol. xxv. p.426, 1 learn that Prof. S. 
Thompson has been making rome experiments which tend to 
show that the observed diminution of the resistance of carbon 
under pressure in such instruments aS the carbon relay, rheostat, 
and microphone-transmitter is really due to the contact between 
the electrodes and the carbon. No doubt the greater portion of 
the observed diminution of resistance is due to this cau<e, and I 
have already pointed out in my paper on “the Influence of 
Stress and Strain on the Action of Physical Forces,” Part ii, # 
Electrical Conductivity, annb*tract of which (Nature, vol, xxv, 
p. 401) was read before the Royal Society on January 26, that 
the effect of a given amount of Jongitudinal traction orcompres- 
, fdpu per unit area on the electrical “resistance of some carbon rods 
yrus not greater than is the case with the metals tin and lead, for 
whereas A stress of 1 gramme per sq. cm. produced a variation of 
conductivity of from 7684X10-1* to 11420X io-m per unit to toe 
cam of fife carbon rims, the corresponding numbers were, with 
tto end lead, 10340X10^0 and 17310X iorra respectively. The 
carbon rods were of the sort toed for this purposes of, electric 
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lighting, and their elasticity vamd in almost the fame proportion 
at their su^-ceptibility to change of resistance from stress, 90 that, 
the alteration of re*i tinee divided by the strain produced 
ranged in the five s|iectiue»s between the limits l 144 and 2 835 
rhe corresjwilding numbers m the case of most pure metals 
(alumi mm 1 an excej ti >n) ire greater thin these, an 1 tn the 
else of nickel, with which metal cun uslyenough the effect of 
wider ite longitudinal traction 1 ti dtirea e the resistance, the 
alien 1 >n of conductivity is much greater 

It will be ibservul from the numbers given stove that the 
diminution of resi lance which cin be produced in carbon by 
pressure is very slight, si much so indeed that if we could 
compress a carbon 101 to hit/ its original length, the resistance 
w mid not be lum 1 lied to o ie third if the original resistance 
an 1 th it therefore tl e i n unt if compress on w hich can be 
really iroduced without danger of breakage causes such a slight 
decrease of rest tance a requites special precautions and a good 
galvanometer if this Iccrea e 1 t j be measui e I w ith any ace iracy 
King’s College, Stranl, March 7 HERBERT loMLlNsON 

Palaeolithic Floors 

IN reference to this suljcut, as adx cited to by Mr W J 
Knowles, Naiuki, v 1 \\v n 400 ev-ral Palaeolithic 

worl ing ]laces flur or II lint uiflce haicl ctnitesciibed 
W ith mne ot tl e c u faces I am lightly acq mated and 
with one of ll cm 1 m 1 U ac ] 111 tc I 1 it was discovered by 
mv elf in I on lo 1 in 1S77 S Hus surface 1 in the \ alley of 
the llicl nty 1 rj h, an afflur it if the I ca wl ich in its turn i 
a n irthern tributary of the Ihanics Ih tu c of the Had 1 cy 
llnok is illustiatc 1 m the No cf Naiuit- (p 417) which 
contain Mr Knowles letter when excai itl ms nc n 1 lent this 
valley i ala. ilithic m'l le neat anlflilesied inteired, which 
in some instance-, bclmg to the 1 hames and are very ancient, in 
others to the 1 ea a id J r Lai ly somewhat lc ancie it, whil t a 
third set of uni lcinenls I el in' to the Ilacl ney Br ol, and 
utidoul tcdly date fiom a icry recent pciiod of the 1 al% lithic 

S ,e In the suriacc 1 U 11 of the I eantar tl e llackntv Broik, 
e lthic celt , p li hed and u poll hed are al o found with 
flake ot the ame a e 

VI ei I fu t f mnJ Pula.jlithicimjfoment* 111 the grivel sands 
and lmnot north east Lmdon I was picatly pu zlcd by some 
of the exam] les btmg considerably abraded, whil t ethers were 
ab bhirp a if ju t made I he sharp camples 1 elong to one 
stratum and the abindcd ] camens ti a tHally different one 
The cxpluialioi of the abraded and unit raded examples rests 
Ul the fact that near the Hackney Ur 10k mist rf the giavei 
M about ten ur twelve feet l el w the surface tut this I hames 
grind and ns contained nl alcl implements has nothing 
whileser to do with the Hackney ilro I, the old links of 
winch are about foui or tnc fed below the ] it ent suiface, and 
on these banks (which 1 hive examined in the treams course 
tor lhree quarters of a mile uorth and south at Stoke New 
m^tou, ana bhacklewdl) there lived at one time a considerable 
Cjtmyof Pala.oltthic men the floor upon which this colony 
of men lived and made their implements has remained imdis 
turbed till modern times and the tools, t age het with thousands 
of flakes all as sharp is km\e , still re t on the old bank of the 
br jok j 11 as they wcie left in Pal eohthic time In some places 
the LjoIs are coieied with sand, but usually with four or five feet 
of bnck-tarth , the sand w lieu it occurs is full of the shells of 
fresh water roollu cs 

I he fl>or is expo cd in digging for the f undations of houses, 
it is sometimes visible as a daik line only at the base of the 
loam, at other ti nta by the presence of a few inches if gravel, 
occasionally the traces of the floor are oblitcmted All the im 
plements from tins floor are as sharp as on the day they 
were made, a few are dull ra colour, the majority are 
lustrous, a few ore whitish from their long contact with 
clay, but though the surface of the implements is whitened 
by decomposition, yet the tools remain perfectly shtyp As 
a rale the implements of the Hackney Brook are small u 
sue, beautifully made, and extremely mat, some rivalling m 
exquisite workmanship the best Neolithic work scrapers 
are feuly Common, but not of the horse shoe form. Were the 
melons of these tools the same with die into of some of the 
cave* ? the evidence .seems to pout in that diredtton. 0 Cave 
men ’ could not always have been In eaves; sorely soma of these 
•* Cave men ’ lived in communities In the open air, and it seems 
oUnuthat if we are to find intermediate lints between Pnleoii 
tfaic and Neolithic tnpes we meat not confine ourselves to eaves 


but search for traces in positions like the Comparatively modem 
Volley of the Hackney Brook 

It api ears to me tnat these minor tributaries of great rivers 
have nevei b en properly searched Gedogteally considered, the 
1 hames with its gravel and implements must be extremely ancient 
whilst the shallow unimportant Hackney Pro k must be com 
paralucly m lira In these minor affiuentb then we have 
truces f the more recent coh irts of Paleolithic men, and the 
tools th it are found, seem, by their style of woikman hip, to 
prove their compiiatively recent date — Recent as that date may 
be h wc\ er, I consider it to be far older than the timet, when 
the lower terraces of the Thames were laid down, for m these 
1 iwer gravel > implements and flakes (with the exception of some 
stray exam] le now and then, that has been washed down from a 
higher ] iti 11) ue absent 

Any pei-.on is at 111 erty to liok over the things I have got 
from this j lace, but at pre ent I do not wi h for the number of 
the tool to be furthei reduced by gifts or exchanges Many 
objects I have already given away but, for a time, at any rate, 
1 wish to keep the (Jungs together, as they teach a better lesson 
in awtpmy than when distributed m diffeient collections As 
for the simple flal es whether sharp and lid >ngmg to the till 
now undisturbed I aUolnhic fl or of the Hackney Brook, or 
abraded an l lei n H mg to the deeper exeivations exposing the 
old terrace of the lhame anyone 1 welcome to any number 
of exam] le* if these from me, and I am willing to send them as 
gifts to anyone provided I am not put to expense in transit 

At the present time the 1’ala.olithic floir is to be seen m 
sect! 11 m levenl places, and I will conclude by mentioning 
one On the north tdc of St ke Newington Common, (nearest 
] oint Stoive Newington Railway Station, frrni I iverpool 
Street) there are four new roads, the easternmost road 1 named 
buimtajne Rnd, and is marled on Stanfords I ibrary Map of 
I ondoa At tlu extreme s mth e id of I mntayne Road, , e the 
Stoke be wing ton Common end on the eist side, shallow 
foundations of about four feet have been dug for a few new 
vilhs mw if the two tr three 11 rthernmost of these shallow 
cxcavnti in are iouI ed into at a de| th A al out three feet, a thin 
stratum of gravel a few inches only m thickness, -will be seen 
sbpmg s u hwaids into the (here filled 11) Hackney Brook 
This is the flo r up in which the PoHohthie men once walked, 
lned and male the r tools In the excavxton for the two 
northern nost villa I recently saw the loam carefully removed, and 
n thi spot tw o pc lilted Palm ihthie implements ( me amongst the 
best of my e llecltm) were found the fiist black and lustrous, 
the other buff, mottled with white from long contact with the 
loa n, and lustrou , h ith as sharp as kmves, they were picked 
up with numerous flakes on the xtry spot where they were 
originally laid down by their Palaeolithic owner or owners 

A word of waming to \ lsitors. After I published my 
localities in ib68, certain persons went to the places mentioned, 
and offered large sums of money to the men for implements and 
lUke*, in this case, the unfortunate re ult was, that (he men 
and boys of this spot soon found that they could strike off flakes 
and even make implements sufficiently near to decetve “avid 
but unw try collectors, therefore, unless any visitor instantly 
knows at sight (which u> quite easy) a genuine implement or 
flake from one made on the spot, let him buy nothing of the 
boys or men without first consulting the writer of this note. 

Worthington Gso Smith 

lt$, Ciioivcnor lxoad, Highbury, N 

The Advance cf Norwegian Glacier* 

In Nature, vol xxv p 449, you quote an account from 
Naturen of the changes of movement observed m.Norw«gian 
glaciers In thiB it is stated that the great Folgcfond glacier 
near the Sorfjord, a branch of the Hardangei, has had atternar 
tion of advance and retreat, but that it advanced 40 metres 
between i860 and 1878 Thu, no doubt, tt an account of the 
very remarkable advance of the Boerbree (broe ib Norsk fee 
glacier) near Odde, on the Sdrfldrd I visited the place m 1874, 
and the recent ploughing up of a considerable bit of the volley 
by the vast irresistible Ice plough was very striking, while the 
glacier itself was very beautiful My object, however, is to 
repeat a strange piece of folk-lore, which tends to show tbit Id 
this particular spot, the advance of the gtkcier must have \mm 
long continued The legend was told me by Aatyftra Olsen, a 
very intelligent guide at Odde, who speaks good English. The 
tale vh that long ago the Jfuer valley extended for into the 
mountains, and was fun of farms and cultivation. Xthadabo a 
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village, a church, and a patAor. One winter night when a fearful 
atom vu threatened, three Finns (La Lapps) ottered the valley 
mad begged shelter in vain of the inhabitants. At last they 
asked the priest, and he too refused. Then the wrath of the 
heathen wizards was raised, and they solemnly cursed the valley 
and doomed it to destruction by the crawling power of the ice, 
until the glacier reached the lake below. The Lapps were seen 
no more, but on their disappearing the snow began to fall. The 
winter was awful The glacier approached by awful steps, and 
by degrees engulfed the cursed valley and farms. Nor is the 
curse yet exhausted, for the glacier creeps down the valley each 
year, and has yet a mile to go before it reaches its destination in 
the lake above Odde. 1 am no judge of folk-lore, but tins 
weird tale seemed to me a genuine piece of it, and not invented 
for the occasion, as Olsen gave it half jokingly as thtf tradition of 
the district. The farmer who owns the remnant of the doomed 
valley, wanted then to sell it, as he saw his acres swallowed up 
each year, but no one will buy. If this tale be genuine, it points 
to a prolonged advance of the Folgefond, which has led to the 
tale of the Lapps* cune. Those interested in ice-action will see 
a fine example of the " Tyssenstrengcne,” or polished stone fells 
of Norway, between Oude and the splendid Skjsegadals (or 
RIngedal's) Fos. The rocks are so polished by the ancient ice 
that a path is made over them by putting rough fir trees down to 
give a foothold. The ice-polisning on the Grimsel Pass in 
Switzerland, is a mere nothing to these “ Tyssenstrengcne.” 

J. Ihnes Rogers 

Intelligence in Birds 

Our English jackdaws are not behind Miss Bird’s Japanese 
crows in at any rate one of the instances of intelligence told by 
her. Many years ago it was a frequent amusement of ours to 
watch the encounters between a tame jackdaw and the stable 
cat. The cat’s dinner used to be put down outside the stablc- 
*door, and, warned by experience, sne hastened to dispose of as 
much as possible before the arrival of the jackdaw. He seldom 
went directly to the meat in the plate, bat attacked the enemy in 
the rear, settling himself with both feet on her outstretched tail 
to steady it, and then administering pickaxe blows on it with his 
beak. Of course it was impossible to stand this, and with a 
forcible exclamation the cat used to spring away, and Jack took 
possession of the plate, until our sense of justice obliged us to 
recall and defend the rightful owner. E. Hubbard 

March 6 


Auroral Display 

I she by your number of Nature, vol. xxv. p. 386, that an 
auroral display was witnessed in England on February 20, be¬ 
tween 7 and 8 p.m. A very magnificent one was seen in the 
Hordanger-fjora on the same evening at the same hour, by a 
friend or mine, and the Captain of the ss. Folgefondtn says he 
has never seen a finer. Could it have been the same aurora ? 

W. E. Koch 

Lyaefjord near Stavanger, Norway, March 9 


the resistance, and *0 facilitate the electrolysis of water, 
the ready explanation would be given that the two ele¬ 
ments of the water are simply separated at the two Doles. 
But it seems more in accordance with the facts of elec¬ 
trolysis, to suppose that the sulphuric acid, H,SO t , is 
itself the electrolyte, and that the oxygen results from a 
secondary chemical reaction. As a matter of fact, if water 
be employed, no peroxide is formed, but only the hydrated 
protoxide, even though a current from twenty-four Grove’s 
cells be nude use of. The addition of a single drop of 
sulphuric acid to the water is enough to cause the imme¬ 
diate production of the puce-coloured oxide. 

If we take two plates of lead in dilute sulphuric acid, 
and pass the current from only one Grove’s cell, a film of 
white sulphate, instead of peroxide, makes its at>pearance 
on the positive pole, and the action practically ceases 
very soon. If, however, the current be increased in 
strength, the sulphate disappears, and peroxide is found 
in its place. In Plantd’s procedure, spongy lead, and lead 
peroxide are indeed found on the respective plates. But, 
in consequence of the local action which takes placo 
during the periods of repose, lead sulphate will be pro¬ 
duced from the peroxide, and .afterwards, in the course of 
the “ formation,” this must be reduced to metallic lead 
by the hydrogen. 

It may seem at first sight improbable that an almost 
insoluble salt of the character of lead-sulphate should be 
decomposed under these circumstances. To test this fact 
by direct experiment, we covered two platinum plates 
with lead-sulphate, immersed them in dilute sulphuric 
acid, and sent a current through. We found not only 
that the sulphate was reduced by electrolytic hydrogen, 
but that it was peroxidised by electrolytic oxygen. The 
white sulphate was, in fact, decomposed to a large extent 
at each plate, the positive being covered with deep choco¬ 
late-coloured peroxide, the negative with grey spongy 
lead. 

The reaction which takes place in charging a Plants 
battery may be viewed in two ways. The simplest may 
be thus expressed in the notation which we have employed 
in some previous papers. For convenience, the reaction 
is divided into two stages :— 



and 2S03+2H 2 0-2H 8 S0 4 . 


But it may be that lead-sulphate is always formed tn the 
first instance, and decomposed on the continuation of the 
current. 

Pb* [ S 0 4 H 2 1 Pb, - Pbr-i 1 S 0 4 Pb | H, | Pb* 
then 


ON THE CHEMISTRY OF THE PLANTE AND 
FAURE ACCUMULATORS 
Part II.— The Charging 0/ tJu CM 

r N Nature (vol. xxv. p. 22 r) we directed attention prin¬ 
cipally to the local action that takes place on the 
negative plate of a Plant* or Faxtrc battery. We pointed 
out the close analogy between tine coated with spongy 
copper, and lead coated with spongy peroxide, in their 
nettowon water or dilute sulphuric acid j and we showed 
the Importance of the lead sulphate produced in modera¬ 
ting tub action. We now propose to tregof the chemical 
changes i nv ol ve d in the preparation of tbeicdb. 

The-precedure of Rant* in forming his battery » at 
first sijpst ext re m el y simple. He takes two colb of lead, 
SMarated bom one another, and immersed in dffet* snl- 
pfcirie ncWh « current ir sent through thehquid bom one 
emd plate to the ether, and the final result is, that the one 
betemes covered with a coating of lead peroxide, while 
' t is given off against the other plate. Oh the 
t the sulphuric acid merely series to diminish 


hytoy n l 
view mat 1 


Pb* - * | S 0 4 Pb | S 0 4 H, I Pb, - Pb* - , | PbO, 

and 2SO3+2H t 0—2HjS0 4 . 

It seems not improbable that both these reactions may 
take place according to the varying density, or other 
circumstances of the current. The coating of peroxide 
interposes a great difficulty in the way or the further 
oxidation of the metallic lead. Hence Plant* needs the 
successive periods of repose, to admit by local action of 
the formation of lead-sulphate, and the oxidation of Ike 
increasing amounts of finely-divided lead thus brought 
into the field of action. 

To obviate this waste of power and time, Fame coven 
both ptyei with red bad, and converts this into spongy 
peroxide and spongy bad respectively by die current. 
NoWtbe .first thing that happens, when the plate* are 
d in the dilute sulphuric acid is a purely chenuoal 
Thwmiaium Buffers decomposition according to 
_jula— 

Pbj0 4 +3H,S0 4 -PbOi+aFbSa 4 HhaH,0. 
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But as both the lead sulphate and lead peroxide are 
insoluble^ this takes place mainly at the surface, and 
requires time to penetrate. Thus m an experiment per¬ 
formed with the object of testing this point, the following 
amounts of minium were found to be converted into lead 
sulphate in successive periods of time. 


'n-. Minium changed 

Tlme ’ into sulphate. 

15 minutes ... 11*8 per cent. 

£ ::: 1 % :: 

iso „ ... i8’i „ 


It might happen, and we are told it has happened, that 
the amount of minium employed has been great enough 
to abstract the sulphuric acid from solution, leaving only 
water. In that case water, of course, would be the elec¬ 
trolyte, and there can be little doubt that the lead plate 
would suffer oxidation in the manner which was described 
by us some years ago (Chem. Soc. Joum., 1876) in a 
paper on “ Phenomena accompanying the Electrolysis of 
Water with Oxidisable Electrodes.” This paper detailed 
the results obtained on passing a current from one 
Grove’s cell between two plates of the same metal im¬ 
mersed in pure water. We stated in the case of lead: 
“ The positive electrode showed signs of slight oxidation, 
and the negative electrode a few small bubbles, in fifteen 
minutes; a slight cloudiness was then beginning to form, 
which [afterwards increased ; some oxide was found ad¬ 
hering in an hour; and afterwards grey metallic lead, 
which at the end of twenty-two hours was found to have 
stretched across to the positive electrode, forming a 
metallic connection which was ro much heated by the 
passage of the voltaic current that the liquid became 
warm/' We are informed that such lead crystals have 
sometimes been found in Faure’s cells. 

Supposing, however, that there is enough and to spare 
of sulphuric acid, the mixture of lead peroxide and lead 
sulphate presents a double problem. Were we dealing 
with peroxide alone, it would be reduced on the one plate 
at the expense of two molecules of water or sulphuric 
acid, while at the opposite pole the oxygen would simply 
be liberated. 


n 1 »SlI " rbj 1 


it was easy to calculate the amount of electrolytic hydio- 
gen and oxygen utilised. We performed the experiment 
several times, varying the strength of the current and 
some other circumstances. The most complete result was 
as follows:— 


Tina 

Hydrogen. 

Oxygen. 

Lest 

Absorbed. 

Lost. 

Absorbed. 

hour*. 

I 

c c 

C.C. 

C.C. 

C.C. 

Nil 

3 1 * 

Nil 

IS6 

2 


318 

18 

141 

3 

(f 

306 

4 f 

W 5 

4 

„ 

300 

66 

84 

s 

„ 

300 

73 

7 * 

6 

a 

3 i 3 

2° 


7 

5 

295 

87 

8 

3 

31a 

96 

6l 

9 

6 

303 

93 

6l 

10 

21 

297 

99 

60 

II 

37 

273 

99 

5 $ 

12 

IO( 

220 

I0 5 

5 * 

13 

150 

158 

i °5 

49 

14 

195 

*32 

,0 5 

58 

IS 

210 

92 

100 

s* 

16 

228 

90 

106 

53 

55 

17 

225 

85 

100 

18 

270 

66 

108 

60 

19 

264 

Si 

108 

49 

20 

270 

50 

in 

49 

21 

273 

43 

1*4 

44 

22 

270 

30 

114 

30 

*3 

276 

30 

114 

39 

2 4 

297 

21 

123 

38 

25 

309 

9 

126 

33 

26 

270 

18 

120 

»4 

27 

300 

18 

132 

27 

28 

309 

it 

138 

22 

29 

321 

IS 

141 

27 

30 

318 

IS 

147 

*9 

3i 

300 

6 

*35 

18 


5230 

4489 

3120 

1737 


But as there is always lead sulphate present, this 
liberated oxygen is mainly used up in oxidating that sub¬ 
stance, and it is evident from the Following formula that it 
is theoretically sufficient to peroxidise the two molecules 
of sulphate— 

2PbS0 4 +aH,0+0 I »2Pb0 9 -f2H,S0 4 . 

These two molecules of PbS0 4 are obtained from one 
molecule of Pb,0 4 (red lead), and it appears that two 
atoms of oxygen are sufficient to transform this into 
peroxide. But the corresponding amount of hydrogen 
(four atoms) by no means suffices to reduce a similar 
int of red lead on the other side, for in this case both 

_reduced. To accomplish this at least 

eight atoms of hydrogen will be necessary, and this will 
demand the electrolysis of an additional two molecules of 
water or sulphuric acid. It might therefore be expected, 
a priori, that the minium on the side to be oxidated ought 
to be twice the amount of that to be reduced. 

In order to ascertain what is the real course of pro¬ 
cedure. in charging a Fapre battery, we took two plates of 
lead of equal size, and covered each with a known weight 
of minium, which was almost pure Pb*0 4 . We passed a 
current of known strength, about one Ampire, through 
the arrangement for many hour?* noting the amount of 
hydrogen gas which was liberated at the one pole, and the 
amount of oxygen liberated at the other. From the data 


The amounts of hydrogen and oxygen capable of being 
absorbed by the materials on the plates were 4574 ana 
* respectively. 

s read the indications of this table in the follow¬ 
ing wayAt first, both the reduction and oxidation 
take place very perfectly, with little loss of either of 
the elements of water. The absorption of the hydro¬ 
gen proceeds with little diminution, until by far the 
greater part of the lead peroxide and sulphate are re¬ 
duced, but the last portions are very slowly attacked, 
probably because they are imbedded in a mass of reduced 
lead. On the side that is being oxidated it is otherwise: 

. a considerable waste of oxygen soon shows itself, but 
nevertheless a continuous slow absorption of that element 
f takes place long after the theoretical amount of it bu 
been fixed. A very small amonnt of this excess is to be 
attributed, according to our experiments, to the oxidation 
of the metallic plate itself. But we attribute the greater 
portion to the local action which must be canstaoty 

S iing on between the peroxide and the lead plate with 
e formation of sulphate of lead, the sulphate in its ftitp 
of course being attacked by the electrolytic oxygen. Thus 
**■ of oxygen 1. .1, 1T.L column of the abo^t 

table may be looked on as a measure Of the local action 
which has taken place during the charging, and the 
figures in the lower portion as roughly indicating its pro¬ 
gress from hour to hour. Local action will of eoutp# 
take place at first on the opposite plate, but It requires pp 
more hydrogen to reduce two molecules of lead sulphate, 
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than one molecule of lead peroxide, and the possibility 
of local action gradually diminishes as the reduction 
proceeds. 

All our other experiments told the same story as far as 
the absorption of hydrogen is concerned, but there are 
differences on the other plate. In one or two instances, 
not half of the theoretical amount of oxygen was ab¬ 
sorbed. On searching into the circumstances on which 
this depended, we were unable to arrive at any other con¬ 
clusion, than that it was connected with the condition of 
the surface of the lead plate. 

Experiments with a current of about two Amp&rcs 
showed that a larger quantity of both hydrogen and oxygen 
was fixed in a given time, but there was a larger propor¬ 
tionate loss, especially in the case of oxygen. Experi¬ 
ments with a current of about half an Ampfcre, on the 
contrary, gave a somewhat less rapid action, but a smaller 
waste of force through the escape of free gas. 

A complete study of the results of these experiments 
would be instructive, but the following comparisons may 
suffice to illustrate the points just mentioned. The theo¬ 
retical amount of oxygen required for the red lead used 
is about 1200 cc., and the table shows the length of time 
in which 300, 600, and 1000 cc. were fixed by different 
strengths of current, together with the accompanying 
loss. 


Strength of 
current' 

Amount of 
oxygen blared 

Time. 

Loss of oxygen. 

Amp tits 

c c. 

lluUM 

1 cc 

2 

300 

1‘5 

1 174 



2 

j 18 

4 

» 

38 

1 >5 

a 

600 

4-1 

617 

1 

4 

,, 

55 

249 

” 

76 

47 

2 

100O 

» 3‘9 

3081 

1 

„ 

12 2 

900 

4 

” 

160 

400 


In some cases we mixed the red lead with a little water, . 
and allowed it to dry. In other experiments we mixed it 
at once with dilute sulphuric acid, but without any parti- Upper 
cular practical advantage. Gaul t 

The forming of a good s matter Lower 

evidently depending upon v< condi- w .. 

tions. It is but a few of t arefully 

studied; nevertheless we feel ourselves in a position to Purbw 
make one or two suggestions in regard to the economic 
aspects of the question. It is evident that the energy Kimm 

stored up in a cell is determined mainly by the amount of Sr 

peroxide present This appears to be obtained with the Oxfon 

smallest amount of waste when the current is not too Of tl 

strong; in fact, in our experiments It was obtained when proved 
the density of the current was about 64 Amperes, cal- large at 
culated on the original surface of the lead plates. ascertai 

There would seem to be no commensurate advantage most pi 
in continuing the current after the oxygen has ceased to proper 1 
be absorbed pretty freely, because the presence of some their ui 
unoxidised sulphate of lead, although it increases the the sea 
resistance, rather impedes than promotes local action. experin 
On the other hand, however, it is necessary that the and su 
reduction of the minium on the opposing plate should be neers, 1 
complete, for a mixture of lead peroxide and metallic 7.671 s< 
tend would be peculiarly conducive to the production of spedmi 
lead sulphate, and thus Increase the resistance; while if whkh < 
any peroxide should remain, it would diminish the electro- one, or 
motive force of the c ell. 1 

Jt would appear probable, therefore, that the most 
economical arrangement would be obtained by making 
the red lead to be hydrogenated much smaller la amount 


than that to be Oxidated. On trying the experiment with 
only half the quantity, we obtained a most satisfactory 
result as for as the charging was concerned. How far 
such an arrangement may be really desirable we hope to 
consider more fully when we treat of the chemistry of the 
discharge. J. H. GLADSTONE 

March 9 Alfred Tribe 


THE CHANNEL TUNNEL 
'T'HE two schemes for a tunnel beneath the Channel, 

1 on the comparative merits of which a Parliamentary 
Committee will probably take evidence in the course 
of the year, are based, like those which have preceded 
them, chiefly on geological considerations. The Weald of 
Kent and the Bas-Qoulonnais, once in all probability geo¬ 
graphically continuous, still constitute a single geological 
area. The chalk of Calais and Sangatte forms the pro¬ 
longation of that long range which, striking through 
Dover, Rochester, and Guildford, to near Basingstoke, is 
known as the North Downs; while that which strikes the 
coast south of Boulogne, is continued in Beachy Head, 
and the long range of the South Downs. The North and 
South Downs curve gently round, so as to meet towards 
the west, and similarly the Bas Boulnnnais is inclosed by 
the meeting of the two ranges on the French coast towards 
the east. 

In both these districts the beds of the chalk dip away 
from the inclosed area, generally at a gentle angle as at 
Dover, but sometimes steeply as in the Hog’s Back. It 
is clear from this that the beds which rise to the surface 
in the Weald and in the Bas-Boulonnais are geologically 
older than the chalk, and must pass under it laterally. 
The escarpments of the chalk may thus be compared to 
the fragmentary walls of an oval dome, the top of which 
has decayed away. The longer axis of this dome extended 
approximately cast and west. 

The sequence of beds from the chalk downwards is as 
follows 1 

English Bat- 

Coast Boulonnait. 

feet. feet. 

J Chalk with flints . 350 

Upper Chalk with few flints .. . 130 

Compact nodular without flints 90 .. 130 

Lower Chalk without_flmts . 50 

Grey Chalk 1 . ... 200 180 

Upper Greensand.012 0-3 

Gault ... 100 . . 30-36 

Lower Greensand. 250 ... 12} 

{£££%*£! "s° ••• ■° o? 

Purbeck Beds. 400 

Portland Beds . 80 \ g* 

Kimmeridge Clay.1070 r L 3 jf 

Coralline Oolite . 5 5 ° ( m « 3 

Oxford Clay . 60 j ?£ W 

Of these formations the Chalk and Gault have been 

E roved to run with remarkable persistency over a very 
irge area, changing in thickness slowly and uniformly in 
ascertained directions. It thus was a matter of the ut¬ 
most probability that they would be found occupying their 
proper position relative to the other formations, and of 
their usual dimensions, in the narrow strip occupied by 
the sea. All doubts on this point were set at rest by the 
experimental soundings conducted by Sir J. Hawkshaw, 
and subsequently in greater detail by the French engi 
neers, MM. Lavalley, Larousse, Potier, andde Lapparea*; 
7,671 soundings were taken by these gentlemen, and 3,267 
specimens of the bottom were brought up, nearly all or 
whkh copld be identified with certainty as belonging to¬ 
nne, or other Of the formations named above. A fgeo- 

? • t£*V m v iTio the thick™* of thdivuio«. 
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logical chart of the straits was thus made, showing the 
outcrops of the beds in the Channel from the Gault up¬ 
wards. On this chart the submarine geology shown on 
the map (Fig. 1) accompanying this article is founded. The 
outcrop of the Gault is shown, and an approximate separa¬ 
tion of the Lower Chalk from the Upper Chalk. It may 
be mentioned here that the lowest division of the chalk 
made by the French geologists, and known as the Craie de 
Rouen, does not exactly correspond with our Lower Chalk, 
which includes part of the overlying sub-divisibn, the Craie 
Moyenne. The series of vertical sections (Fig. 3), which 
has been constructed to illustrate the remarkable persist¬ 
ence of the subdivisions of the Chalk, partly shows also 
the difference between the English and French classifica¬ 
tions. The base of the Gault has been selected as an 
artificial datum line in plotting these sections. 

The Lower Greensand on the other hand is probably 
represented only In its upper beds in the Boulonnais, 
while the Wcalden beds are so changed and attenuated 
that the subdivisions made in England arc unrecognisable 
in France. The Kimmcridge Clay reappears, but much 
reduced in thickness, as indeed is the case with all the 
lower secondary formations. For ail these earlier beds 
rest upon an uneven rock-floor, carved out of a Vast mass 
of contorted palaeozoic rocks; and a ridge forming a pro¬ 
minent feature in this old surface existed in what is now 


the north part of the Bas-Boulonnais, and perhaps stood 
above water through all the earlier part of the Secondary 
Period, until it was finally submerged beneath the water 
of the Gauit sea. The filling up of the inequalities in the 
old surface probably contributed to the more even distri¬ 
bution of the Gault and Chaik. The only point at which 
the Paleozoic Rocks now appear at the surface in the 
district is in the north-east corner of the Bas-BouJonnais, 
but they have been reached in boreholes in London, 
Calais, and Gnines as shown in the sections. 

It was proposed by Prof. Prestwrch to carry the tunnel 
through these Palasozoic rocks on the pounds that they 
are of great dimensions, and protected by overlying im¬ 
permeable strata. But their great depth has prevented 
much attention being paid to the scheme; at Calais they 
are at 1160 feet below the surface, in London 1064, and 
near Battle in Sussex they have not been reached at 1900 
feet. It has also been suggested that a tunnel starting in the 
Weald Clay on the English might be carried through into 
the Kimmeridge Clay on the French side without encoun¬ 
tering the intervening Portland beds, it being supposed 
that these watery strata might thin out and leave the two 
clays in contact. But at the present time the inquiry has 
narrowed itself to the Chalk, the lower part of which is not 
only most suitable for tunnelling, but has the advantage 
of occupying the narrowest part of the Channel. 



w**. 
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Fio. 3 — Sections (bowing th« Persistence of the Lower Chalk. 


The two schemes which are offered for tunnelling 
through the Chalk may be briefly stated a9 follows:— 

1. The Channel Tunnel Company, with which Sir 
Tohp Hawkshaw is connected, pro; ose a tunnel starling 
from Biggin Street, Hover, with a gradient of 1 in 80. 
passing under the north spur of Dover Castle Hill, and 
thence continuing to a point on the shore known as the 
Fan Hole at a distance of 2 miles, 4 furlongs, 2*50 chains 
from Biggin Street, and at a depth of 115 feet below high 
water ordinary spring tides. From this point it will run 
across the straits to join the French tunnel, which com- 
mences near Sangatte, and as Sir J. Hawkshaw has always 
advocated a straight line of tunnel, we presume that such 
will be the case here. 


a. The Submarine Continental Railway Company, with 
which Sir E. Watkin is associated, propose a tunnel con¬ 
nected with the South-Eastern Railway, about two fur¬ 
longs west of Folkestone entrance of the Abbotscliff 
Tunnel by a tunnel descending at a gradient of 1 in 52 to 
thfe bottom of the No. 2 Shaft, near the west end of the 
Shakspeare Tunnel, at a depth of 126 feet below high water 
ordinary spring tides. From this point the tuimel will 
continue for about a mile towards the head of the pier 
in a direction slightly diverging from the shore, and 
finally curving round, will fall into the lice of the Trench 
tunnel near Sangatte. In Sir John Hawkshaw’s scheme 
the tunnel mil start on the Enolish coast in the lower 


part of the Upper Chalk, but will rapidly reach the 
I ower Chalk, and probably remain in it throughout. In 
that proposed by Sir Edward Watkin, the inclined plane 
leading to the tunnel, and the tunnel itself, will be driven 
from end to end in the same bed of grey chalk which 
constitutes the lower part of the subdivision of the Lower 
Chalk. 

So far as our information goes at present it seems that 
the most serious obstacle will be water, and it is therefore on 
their relative liability to flooding that the proposed tunnels 
must be judged. In the Belgian Coal-field, where Coal- 
measures are worked under secondary strata full of water, 
it is found that those works are dry which "follow the 
vein,” while those which cut across the strata are invaded 
by water. For the Coal-measures rise up to and end off* 
in succession against the base of the secondary strata 
(which rest unconformably upon them), so that every bed, 
Whether porous or not, is in contact with the water. It 
is clear then that a level, wbidh cut across the strata, would 
nra a far greater chance qf intersecting a water-bearing 
rack than one which always followed the same bed. Now 
a precisely analogous position is held by the rocks which 
farm the floor of the Channel relatively to the water 
which occupies It. The strata rising to the aoufh-west 
crop 01ft in succession in the sea-bottom, and, being for 
the most part bared by the scour of the tide, must befujly 
saturated with water. In an imperrfleable bed this would 
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make little or no difference to mining operations) bat to 
encounter a porous bed such as the Lower Greensand 
under such circumstances would be to tap a reservoir as 
inexhaustible as the sea itself. Fortunately an excellent 
watertight barrier between this quicksand and the Chalk 
above is provided in the Gault. The Upper Greensand, 
which lies next above the Gault, is generally thin, but 
oecasionally'cxpands rapidly from almost nothing to six 
or eight feet, and, though as rapidly dwindling down 
•gain, it might under such circumstances conduct a large 
amount of water. The French engineers have tested it at 
intervals by borings in the drift-ways, and have observed 
that water rises from it in most cases. But it is generally 
too insignificant to prove dangerous. 

That it would be advisable to choose the most favour¬ 
able bed, and to follow it for the whole distance, if this 
were possible, is not to be denied. But a study of the 
map shows that to do this it would be necessary either to 
make at least two considerable curves in the tunnel, or 
else to make it rise and fall with the beds, which would 
probably be prejudicial to drainage and ventilation. For 
the form of the outcrop of the Gault shows that close to 
both shores the strata are bent upwards in the form 
known to geologists as anticlinals. The outcrops in¬ 
cline to the north-east in such a way that the Gault occu¬ 
pies a position in the line of prolongation of the Lower 
Chalk, indicating clearly that it is arched upwards at 
these points, and therefore intersects the sea-bottom 
further to the north-east than it would if it formed a 
plane surface. The anticlinal which passes near San¬ 
gatte is partly shown in one of the longitudinal sections 
accompanying the map, but would be more manifest 
in a section running in the direction of the proposed 
tunnel Again, about midway between Dover and Folke¬ 
stone an isolated patch of Gault appears through the 
Lower Chalk. This patch is believed to be bounded on 
the south-west by a fault, not necessarily of large amount, 
and probably dying out to a mere gentle roll in the strata 
seaward. To mako the lie of the beds more intelligible, 
the French engineers calculated the position of three 
horixontal lines following the top of the Gault at a depth 
of 50, ioo, and 150 metres respectively below low-water 
mark, and one of these has been placed upon the map 
accompanying this article. The inequalities of the sur¬ 
face of the Gault are shown by this line in the same way 
that the inequalities of the ground are shown by a contour 


Hie thickness of the Lower Chalk is such that in spite 
of these undulations in the beds a tunnel originally 
planned to run near the middle of the subdivision, might 
continue a straight course with an unchanged gradient, 
and still remain with its limits. But if running near the 
top a synclinal or downward bend would bring the Upper 
Chalk into the line of the tunnel, while if running near 
the bottom, an anticlinal or upward bend would bring in 
the Gault. It is obvious then that a tunnel traversing the 
lower portion of the Chalk, on encountering an anticlinal, 
Would be compelled to bend towards the north-east in 
order to preserve a constant gradient, and at the same 
time avoid touching the Gaulb It is believed that the 
route advocated by Sir E. Watkin U 90 planned as to 
round the -two anticlinals described above, as occurring 
on either side of the Channel It remains to be seen 
whether the form of the beds will admit of its being 
carried in a straight line, and at the same time iu the 
bottom beds of the Chalk, for the remainder of the 
distance. In the route proposed by Sir John Hawkshaw, 
the effect or an anticlinal would be to bring up the lower 
beds of the Chalk into the iipieof tunnel, and would there¬ 
fore not be unfavourable 1 a synclinal might probably 
bring down the Upper Chalk with fiints, which, as will be 
Aown subsequently, is not desirable. 

A similar source of uncertainty exists ta the possible 
Occurrence of faults, that is, lines of fracture in. the strata, 


on one side or other of which they have been vertically 
shifted. The Gault in mid-channel being presumably' 
about 50 or 60 feet thick, a fault of this amount might 
bring the base of the Chalk and the top of the Lower 
Greensand face to face. The submarine mapping, how¬ 
ever, if it can be trusted, shows that it is very improbable 
that there is a fault of this amount in the channel A 
fault would displace all the beds of the Chalk in succession 
equally or nearly so, but its effect would be less percep¬ 
tible higher in the system where chalk would be thrown 
against chalk, than at the base where chalk might be 
thrown against the Gault or Greensand. It remains to be 
considered which of the subdivisions of the Chalk is the 
most suitable for operations, and whether sufficient differ¬ 
ence exists between the various beds to make the experi¬ 
ence of the Belgian miners directly applicable to the 
Channel Tunnel. 

The lower part of the Grey Chalk, the lowest sub¬ 
division of the Chalk as shown in the table, is uni¬ 
versally stated to bo very impermeable. Prof. Prestwich, 
in the “ Water-bearing Strata of London,” p. 63, states : 

“ The lower beds of the Chalk are generally so argillaceous 
that the rock often puts on the character of an argillaceous 
clay, which on exposure to air and water softens to a 
tenacious mud. When first exposed its colour is bluish 
grey, but it becomes white or nearly so as it dries. . . . 
They everywhere form a generally impermeable mass of 
strata, between the Upper and the Middle Chalk above, 
and the Upper Greensand below * The Grey Chalk or 
Craie de Rouen, about 60 to 70 feet from its base, 
throws out springs. The powerful spring of Lydden 
Spout, for example, is thrown out at about this horizon, 
where a small fault, probably the continuation of that 
inferred by the French in the Channel, slightly disturbs 
the beds. Springs are observable also on the French 
coast between Sangatte and Wissant at this horizon. 
The compact nodular Chalk is very impermeable; Prof. 
Ed. Hubert {Bull. Soc. Geol. de France, Ser. 3, t. iv. 
p. 60) states that the highest part of the Chalk with¬ 
out flints is preferable as regards impermeability to 
the Craie de Rouen itself; it has never yielded water in 
any of the Artesian wells near Pans, and is always clayey 
when met with at great depths. The various sub-divisions 
which constitute the Lower Chalk form the undercliff from 
about two miles east of Folkestone, as far as the South 
Eastern Railway Terminus. Dipping gently down to 
the north-cast, they were reached at 249 feet below sea- 
level at St. Margaret’s Bay in Sir John HawkshaVs 
borehole.* 

The divisions of the Upper Chalk, namely the Chalk 
with fiints, and the Chalk with few flints, differ chiefly in 
the mode of occurrence of the flints; in the former they 
occur in layers, in the latter they are scattered and far 
between. This difference is important, for the layers 
of flint often give rise to channels by which water cir¬ 
culates in the chalk. The chalk with a few flints occu¬ 
pies the beach from Dover Castle eastwards, until it is * 
succeeded in due course by the Chalk with layers of 
flints. The former throws out a few springs, the latter a 
large number, and it is generally agreed that the Upper 
Chalk, and particularly the chalk with layers of flints, Is 
the most heavily watered part of the formation. 

The circulation of water In chalk takes place princi¬ 
pally by means of fissures, the unfissured rock being of 
such dose texture as to be practically impermeable. Prof, 
Prestwich, for example, has estimated the relative per¬ 
meability of chalk and coarse sand to be as 1 to 6400. 
But when the fissures are numerous, and the rock con¬ 
tains layers of flints, the water ft enabled to circulate wittf 
great freedom. The Upper Chalk is mofe liable to fissures 
tbsn the argillaceous lower division, and for this reason 
excels it ss a water-bearing formation. 
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Now the principal difference between the two proposed 
rootes consists m the fact that Sir E. Watkins’ tunnel 
•taitB in the impermeable portion of the chalk with a 
View to following it all across, while Sir J. Hawkshaw’s 
tunnel starts in the lower part of the Upper Chalk, and 
descends subsequently into the Lower Chalk, probably 
into that portion of it which, as stated by Prof. Hubert, 
is less permeable than the Craie de Rouen itself. The 
possible difficulties that may arise from following the base 
of the chalk too closely have already been pointed out. 
It remains to be seen how far the fact of starting in the 
Upper Chalk is prejudicial. 

In spite of the vast quantities of water that have been 
obtained from the Chalk, 1 there are many instances of 
wells and deep bore-holes having failed to obtain a 
supply. A well at Dover Castle, 363 feet deep, or feet 
below low-water mark, and with a tunnel 160 feet long at 
the bottom, can be pumped dry in three hours by a 
30 horse-power engine (Statement by the Committee of 
the Channel Tunnel Company). Deep bore-holes, such 
as those at Harwich, Hampstead, Calais, and Crenelle, 
though traversing the whole Chalk system, have been 
unsuccessful, and many other instances might be quoted 
to show how uncertain is the amount obtainable by this 
means. The plan adopted at Ramsgate, and afterwards 
at Brighton in consequence of the supply from wells 
being inadequate, throws much light on the circulation of 
water in chalk. Mr. Easton (Brit. Assoc. Rep. 1872) 
states that a well was sunk, and the direction of the 
fissures having been ascertained, a tunnel was driven at 
right angles to them, so as to intercept the greatest 
number m the shortest distance. Such a tunnel driven 
under Goldstone Bottom traversed 160 feet of solid chalk 
without finding water. It then encountered an enormous 
fissure yielding 1000 gallons per minute. This was fol¬ 
lowed at about the same interval by another of about 
equal capacity. At the Lewes Road the fissures were 
about 30 feet apart and yielded about 100 to 150 gallons 
per minute. At Ramsgate the supply was obtained by 
driving parallel to the shore at about low water-mark. 
The fissures were observed by Mr. Easton to run at about 
right angles to the coast line, so that it is clear that a 
tunnel might have been driven in this direction for a long 
distance without cutting a fissure. That a tunnel can be 
driven even'in the most favourable situation for tapping 
water has been proved by Sir J. Hawkshaw, who, tn the 
discussion which followed Prof. Prestwich’s paper {Proc. 
Inst. C.E. xxvn.), stated that “he was now completing at 
Brighton a tunnel of 5^ miles in length, wholly through 
the Upper Chalk and below the level and within a short 
distance of the sea, There was a large amount of water 
from land-springs. The quantity of water pumped varied 
from 8,600 to 10,000 gallons per minute. This was a 
large quantity, but it did not prevent the tunnel from 
proceeding." The same length of tunnelling taken sea¬ 
wards at a greater depth might have carried the works 
clear of these difficulties, for there is reason to believe 
the fissures are most numerous and widest above or near 
the sea-level. 

These fissures, originally mere cracks due to unequal 
contraction or expansion in the mass of the chalk, owe' 
their enlargement to the passage of water through them, 
acting partly mechanically by erosion, partly chemically 
fay dissolving the carbonate of lime, Although they are 
met with at considerable depths, as for Instance in the 
borehole at St. Margaret's Bay, whero. a cavity of 3 feet 
depth, and filled with salt water, was fofand at 309 feet, 
yet they are most numerous where the circulation is most 
active, namely, about the water-level. It is at this level, 
as well as above the outcrop of an impermeable bed, that 
the largest inland springs occur, and It Is at the seadevel 

’loth* dbeurtw on * paper by Mr. Lucu (Ar*. Itui. (St, *b 4 ) Mr. 
KoaMihaa I th* ii.wd.ooo lo »,00*000 «*Uon» 4 * 3 y bug bw* 
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that the largest quantity of water escapes from the cllife 
on the coast. Beneath the waters of the Channel there 
may be but little movement in the rock-water, and what 
fissures or faults may exist, as well as the channels follow¬ 
ing the layers of flints are probably more or less choked 
from long disuse. While therefore it is not likely that 
the approaches to a tunnel can be made under the coast 
in the Upper Chalk without meeting with much water, it 
does not necessarily follow that the quantity will be so 
great as to be utterly unmanageable. That it is expected 
to be considerable may be inferred from a statement by 
Sir John Hawkshaw in the discussion before referred to, 
that the engines used in the Brighton tunnel “were, in 
the aggregate, of 150 horse-power, Dut provision had been 
made m estimating the possible cost of the Channel 
tunnel, for engines of about 2000 horse-power.” 

Finally, it may be stated that the works, so far as they 
have gone, have confirmed the expectations formed'as to 
the character of the rocks. The shaft at the west end of 
Abbot’s Cliff Tunnel has been taken to a depth of 160 
feet, and a dnfe-way earned in the Lower Chalk for 
1100 yards in the line of the tunnel proposed by Sir E. 
Watkm, without meeting water. On the French side 
two shafts have been sunk near Sangatte to a depth of 
280 feet, entering the Craie de Rouen at the sea-level, and 
a tunnel has been driven in a north-easterly direction at 
about 170 feet below the sca-level, with trial holes at 
intervals to the Gault, which is about 7 feet below. A 
little water issues from these, but the total amount that 
has to be pumped does not exceed 80 gallons a minute. 
Up to the present time no further trials have been made in 
the Upper Chalk at the spot selected for the works by 
Sir J. Hawkshaw. A. Strahan 


S/P CHARLES IVYVILLE THOMSON 

T HE news of the death of Sir Wyville Thomson, on 
the 10th instant, from the effects of paralysis, will 
be received with general regret. Sir Wyville was only 
in the 53rd year of his age. On the return of the Chal¬ 
lenger, we gave so full an account of Sir Wyville’s life 
and work (vol. xiv. p. 85) that we need not go over the 
same ground again. 

Charles Wyville Thomson was a descendant of an old 
Scottish family which had long resided at Bonsyde, Lin¬ 
lithgow. His father was a surgeon in the service of the 
East India Company. Born at the family residence on 
March 5, 1830, Wyville Thomson became, at the age « f 
twenty-one, a lecturer on Botany in King’s College, 
Aberdeen. In 1853 he became Professor of Natu¬ 
ral History in Queen’s College, Cork; but he had only 
been there a year when he succeeded to the Chair of 
Mineralogy and Geology in Queen’s College, Belfast. 
In the expedidons of the Lightning and Porcupine in 
1868 and 1869 he took part, and the discoveries then 
made in regard to the fauna of the Atlantic Ocean he 
subsequently gave to the world in a work entitled “ The 
Depths of the Sea.” On the resignation of Prof. Allman. 
Prof, Thomson was elected Regius Professor of Natural 
History in the University of Edinburgh, where hie 
abilities as a lecturer raised the class of zoology to 
a position of great importance, the numbers attend¬ 
ing it being probably unequalled. Of the fiunoue 
expedition in the Challenger, Prof. Thomson wafa 
appointed the scientific chief. Leaving England la 
the exploring party was absent for three and a 
years, during which time 68,890 miles were traversed^ 
and systematic observations made at 363 stations in the 
open sea, notes beihg also made on land and In shallow 
water, as opportunity offered. The natural history and 
other collections obtained were very extensive. These 
large collections were* from time to time sent home to 
Edinburgh, where the head office of the expedition was 
subsequently established; and it ups only appropriate 
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that as he had gathered them from the previously “ un* ! 
fathomed depths of ocean m all climes, the direction of 
the work of describing and reporting upon the specimens 
should be entrusted by the Ireisury to Prof Thomson 
For the last two years, however, Prof Thomson has not 
been able to do much in connection with this important 
work, which has, in consequence, largely devolved upon 
Jus able first assistant, Mr John Murray, who, in the 
beginning of the present year, was on account of the 
state of health of his chief, appointed director 

Immediately on his return to this country from his 
extended voyaging, Prof Thomson s services to the cause 
of science were acknowledged m various quarters On 
June 37 he received the honour of knighthood the 
Royal Society of London awarded him one of its gold 
medals and in July of the same year he, along with the 
other members of the scientific staff of the Challenger, 
were entertained at a banquet in t dmburgh at which the 
toast of the evening was proposed in eulogistic terras by 
Prof Huxley Subsequently, when, along with Emeritus 
Professor Balfour, he went as the representative of the 
Edinburgh Senatus to Upsala on the occasion of the ter 
centenary of that ancient University, the King of Sweden 
created him a Knight of the Order of the Polar Star Sir 
WyviUe was also an LL D of Aberdeen, a DCI of 
Dublin, a Doctor of Philosophy of the Umveisity of Jena, 
a D Sc, a Fellow of the Royal Societies of London and 
Edinburgh, of the Lranean Society and of various foreign 
and colonial institutes In 1877 Sir Wyville was ap 
pointed to deliver the Rede Lecture at Cambridge and 
in 1878 he presided over the (geographical Section of the 
British Association at its meeting in Dublin In addition 
to numerous memorials on zoological subjects, and con 
tnbutions to the proceedings of the scientific societies 
with which he was connected Sir Wyville also wi ote a 
preliminary account of the general results of the Uni 
longer Expedition, which was published m two volumes 
under the titles of the ‘ Voyage of the Challenger —The 
Atlantic 

After bis return m 1876 from the voyage of the Ch il 
lender Expedition, it was remarke 1 that his long spell of 
travel had not brought increased phys cal vigour but it 
was not until 1879 that his condition gave his friends 
serious cause for uneasiness In June of that >car he 
was prostrated by an attack of paralysis and unable to 
conduct his class of Natural History in the University of 
Edinburgh, and the important undertaking in which he 
was engaged, of directing the working out of the Chal 
Unger researches, with the view of furnishing to the 
world a complete record of the results, had to be laid 
aside, only to be intermittently touched again before the 
tune came when he had to resign it entirely into other 
hands* In October last he resigned bis Chair in the 
University, and we beheve that arrangements had just 
been completed by the Senatus in respect to his re 
tiring allowance Some four months ago he had a 
SOCead paralytic attack, and since then his health 
baa been feeble He died on Friday morning at three 
o'clock 

The departments of zoology to which he devoted most 
attention were those which included the corals, crinoids, 
and sponges, and upon these his opinion was regarded as 
of great weight In the University he was held m 
esteem by his colleagues of the Senatus, and among the 
students he was exceedingly popular In private life he 
was regarded by his friends as possessed of a kindly and 
fcospitahlfdisposmon. 

Sir Wyville Thomson mamed a sister of the late Mr 
Adam Dawson of Bosnytoun, Linlithgowshire, for some 
years Provost of Linlithgow, whose rather also occupied 
tip seme honourable position for the greater put of his 
life. He is survived by Lady Thomson and one son, an 
M.A of the University of Edinburgh, who is at present 
engaged In the study of lav 


THOMAS ROMNEY ROBINSON, DD 
'"THOMAS ROMNEY ROBINSON, DD, F R.S, 
A whose death we recorded m our last issue, was bo n 
m Dublin on Apni 33 1793 His abilities and genius 
seem to have been manifested at a very early age, and 
his first appealance os an author dates so far back as 
1806 On that occasion his venture was entitled ( Juve¬ 
nile Poems by Thomas Romney Robinson, to which is 
prefixed a short account of the Author by a Member of 
the Bdf 1st Literary Society Belfast, 1806 The book 
contains a number of poems wutten by the author at 
various ages below thirteen Dr Robinson s last pubh 
cation is in the Phtlosipineal Transactions for 1880, and 
it must be regarded as a curious circumstance in literary 
history that an interval of three quarters of a century 
should have elapsed between Dr Robinson s first appear 
ance as an amateur and his, last 

In the year 1814 Dr Robinson was elected a Fellow of 
Trinity College, Dublin and he was for several years 
engaged in lecturing in the University as Deputy Pro¬ 
fessor of Natural Philosophy In connection with his 
labours as a teacher he published in 1820 a volume en 
titled \ System of Medicine for the use of Students in 
the Dublin University 

After a residence for nine years it Dublin University, 
Dr Robinson accepted the living of Enniskillen, which 
vi as in the gift of I rimty College Robinson’s career m 
the University was thus finished the year before Humphrey 
Lloyd, the late Provost, was elected to a fellowship 

Di Robinson did rot long runun Rector of Ennis 
k lien In the year 1824 he exchanged the living of 
Lnniskillen for that of Carrickmacross and of his eccle 
siastic il career there is little further to note, except that 
ibout half a century later (in the year 1872) he was 
nomin ited a Prebendary of St Patrick s Cathedral, Dub 
lm, and that several of his sermons have been published 

Dr Robinson is principally known to fame by his con 
nection with the Aimagh Observatory The observatory 
at Armagh was founded m 1793 by Primate Robinson 
1 he endowment of the observatory, as well as that of a 
public library, aiose out of Primate Robinsons scheme 
of forming it Aimagh a university which might serve for 
the education of the North of Ireland It is needless to 
say that the greater part of the Primate’s beneficent 
scheme was never realised At his death the meridian 
instruments he had ordered for the observatory seem to 
have been countermanded by his heirs The two sac 
ceedmg primates had but little interest m science, and it 
was not until they were succeeded by Lord John George 
Beresford, the late Pnmate, that any further steps woe 
taken Primate Beresford presented to the observatory a 
transit instrument, a mural circle, and an equatorial re¬ 
flector of fifteen inches’ aperture The first of these was 
erected 10 1827, and the last in 1835 It was in the year 
1824 that Dr Robinson was appointed director of the 
Armagh Observatory He threw himself into the work 
of practical astronomy with the greatest zeal and success, 
and the celebrated ‘‘Armagh Catalogue'* is a noble 
monument of his assiduity and skin This catalogue, 
though not published until 1859, contains many observa 
tions of stars between the years 1830-40, of which we 
possess few contemporary observations On this account 
the Armagh Catalogue has a distinct value, and It has 
been much used by ArgeUnder m his investigations of 
the proper motion of 250 stars in voL vu of the Bonn 
Observations 

The mural circle at Armagh was subsequently furnished 
with a new telescope having an objective of 7 inches* 
aperture, and with this 1000 of LaUnde’s stars, neatly all 
between 6 o and 7 S magnitude were re-observed in 1868- 
76, and the results have been published in the Transac¬ 
tions of the Royal Dubtm Society, new senes, voL 1 

Dr Robinson's determination of the constant of nuta- 
I tion also deserves notiee, though for reasons which need 
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not now be discussed it has never come into practical use 
among astronomers. 

The celebrated cup anemometers, now so extensively 
used, are an indication of the practical skill and ingenuity 
by which Dr. Robinson was distinguished. The very 
latest scientific labour of his long life was a redetermina¬ 
tion of the constants of the cup anemometer. This was 
accomplished by experiments on a very large scale, in the 
dome of Mr. Grubb’s workshops, at Dublin. The results 
of these labours have been published in the Phil. Trans., 
1878-1880. 

Considering that Dr. Robinson was an author before 
the battle of Trafalgar, that he was elected, a Fellow 
before the battle of Waterloo, and that he was made 
director of the Armagh Observatory within a year or two 
of the death of Sir W. Hcrschel, it is not surprising to 
find that Dr. Robinson’s scientific friends and associates 
belonged mainly to the past generation. In that past 
generation, Dr. Robinson occupied a distinguished and 
remarkable position. He was intimately associated with 
the late Karl of Rosse in all those memorable experiments 
which culminated in the great reflector at Parsonstown. 
He was the friend of Sir James South, of Sir William 
Ffttrbairn, and of many other celebrities. His wide 
sympathy, his gentle and invariable kindness, his won¬ 
drous stores of knowledge, his charming powers of con¬ 
versation, his brilliant eloquence, were qualities universally 
recognised, and caused him to be welcomed and beloved 
in many circles besides those purely scientific. 


NOTES 

We learn that Dr. Huggins obtained a photograph of the spec¬ 
trum of the great nebula in Orion on the 71I1 inst., and that in 
addition to known lines, it shows a strong line in the ultra-violet. 

Thk death is announced, at the early age of forty six years, 
of Prof. A. Freire Marrecj, who filled the Chair of Chemintry 
in the Newcastle College of Science. Prof. Marreco had a con- 
aiderable reputation as a working chemist, and did much to 
promote the cause of science in the north of England. 

Tine death is announced of Herr J J. Sievers, the well-known 
astronomer, who died at AEona on February 22 lost, aged 
seventy-seven. 

At »he dinner given by the Lord Mayor on Saturday to a 
large number of gentlemen who have shown an interest in the 
Smoke Abatement Exhibition, Mr. Shaw Lcfevre pointed out 
that we had advanced nothing in the cure of London fogs since 
the days of Evelyn, who gave great attention to the subject, 
Mr. Ernest Hart, the Chairman of the Committee, spoke of the 
low by dirt and the loss by darkness, amounting to many mil¬ 
lions, occasioned by smoke and fog; and, referring to the late 
exhibition,' said the scientific results were most satisfying and 
encouraging. Many excellent inventions proved the perfect 
practicability of abating smoke from domestic grates, and 
especially from kitcheners (which were now the greatest 
offenders), and there was not an industry in the country which 
would not be benefited by an application of some one or other 
of the exhibits. Mr. Hart adduced some striking statistics to 
skew the serious low of life by the recent London fogs, and 
stated that during'these fogs he had telegraphed to various 
places just outside London, and found that (ha weather wu 
clear sad beautiful. Surely some earnest eAort wift now bo 
made to abate the serious nuisance. 

In a note on (ho appointment to the Edinburgh Natural 
History Chair, the Spxtalor of March a says 1 “ Them is a 
ffpeaV though not obtrusive, dissatisfaction in-Scotchidufia-' 
ti wwi s irr lo^ and wren beyond them, at the unprecedented delay 
of the Hass* Ofioe in fil&ig up the/Cheix of Nataml History k 


the University of Edinburgh, which Sir Wyville Thomson long 
ago resigned. The post ia the academic blue riband of natural 
science in Great Britain. The annual emoluments, between fees 
and endowment, come to close upon 2000/. The work of the 
Chair is not arduous, and the occupant has the advantage of 
living in the most charming of provincial cities, and of being 
lionised by its society. Some of the most L cmineat biologists 
in the United Kingdom, including the Professors of Natural His¬ 
tory iu the three other Scotch U niverities of Glasgow, Aberdeen, 
and St. Andrew’s, are candidates for the Chair. But Lord Rose¬ 
bery, with whom, as Under-Home Secretary, the appointment 
virtually lies, is understood all over the country—w e hope falsely 
—to be desirous to appoint Prof. Ray Laakester, of University 
College, whose cause is actively championed by Prof. Huxley. 
Able as Prof, Ruy Lankcster is, we should greatly regret, in the 
interest * of Scotland, to sec the appointment of so very relent¬ 
less a champion of vivisection, nay, even of a large extension of 
vivisection, to a Chair of influence in Edinburgh." This is a 
fine instance of good taste and sound judgment. If l’rof. Lan* 
kester’s high qualifications are recognised. Lord Rosebery is 
not likely to be influenced by a bye question, urged especially 
in such a way from such a quarter. 

The Society of Chemical Industry has proved so far successful 
that they have been able to begin the publication of a 'Journal 
intended as a “ Monthly Record for all interested in Chemical 
Manufactures.” The first number was published in January, 
and contains various reports connected with the Society and its 
branches, a paper on Artificial Indigo, by Professors Roscoe 
and llaeyer, and a number of interesting notes. Prof. Abel’s 
address at the opening of the London section is of great interest 
as showing in a great variety of instances the intimate dependence 
of manufactures on success in improvement of chemical processes, 
and advance in chemical research. "It is, indeed, I submit," 
Prof. Abel said, " the special duty of this section of the Society 
to demonstrate, by its acliviLy, how intimately interested in the 
advancement of applied chemistry, physics, and mechanics, are 
a large number of trades which ore pmcti-cd in the metropolitan 
area,-and how closely allied to each other in regard to their 
interests in the development of chemical and engineering science 
are many trades which, to the general public or the superficial 
observer, wonld appear to have little interest in common. Cer¬ 
tainly, in no part of Iler Majesty’s kingdom, I may sty of the 
universe, can be found congregated together so great a variety 
of important manufacturing trades—«U of them deriving direct 
advantage from the advance and the application of science—os 
exist within our metropolitan area and its immediate environs. 
Thus, among those whose trades, pursued ia and around the 
metropolis, may be considered to bring them within the possible 
scope of activity of a society founded for the advancement of 
chemical industries, we have’ the manufacturers of definite che¬ 
mical products, of drugs, and of pharmaceutical preparations, of 
white lead and other mineral colours, of varnishes and lacquers, 
of all the various products of coal-tar distillation, from creosote 
aud pitch to dyes of the greatest beauty and purity; of manures, 
of cements, of candles, soaps, and lubricant*; the refiners of 
sugar, of oils, and of metals; brewers, distillers, tanners, makers 
of g)ue and size, of pottery, stoneware, and glass, of gunpowder 
and pyrotechnic compositions, of waterproof good* and insulating 
materials. Extensive as this list.is, it might probably be added 
to considerably." It la evident there is ample scop* for the work 
of ouch a society, as this, and on its preaent lines it ia likely to do 

wrchjoed. 

JPftOf*. Haxcksl, of Jeao, has now concluded the zoelogihal 
work ho-wfi conducting on the south coast of Ceylon during two 
; months and has sent oyer fifty coses with natural history collec: 
lions to Jena. His researches on th$ Ceylon coral reeft were 
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highly successful, and led to the discovery of many new species. 
During February Prof. Haeckel visited the mountains, and by 
now is probably on his way back to Jena. 

The existence in Northern Russia, and especially in the neigh, 
bourhood of St. Petersburg, of a bottom-moraine, like that 
which covers Sweden, Finland, North Germany, and the north 
of Britain, was long doubted. The researches of Trof. Inost- 
rantzeff along the diggings of the new Ladoga canal (Memoirs 
of the St. Petersburg Society of Naturalists, vol. xii.) do 
not leave, however, any doubt on this subject. The De¬ 
vonian rocks which appear between the rivers Syara and 
Svlr (the geological map of Prof. Helmersen having to be 
modified in this respect) are covered with a thick sheet of 
typical bottom-moraine. It consists of a grey or reddish, 
unstratified and earthy mass of sand and clay containing both 
small rubbish and great boulders, sometimes to feet in diameter. 
The boulders consist of granite, gneiss, sandstone, and slates, 
these last being most numerous, and exhibiting beautiful polished 
and scratched surfaces. At some places the thickness of the 
bottom-moraine reaches 14 feet, and it is interesting to observe 
how the advance of the ice-sheet has folded and plaited the 
ends of the Devonian strata, the moraine matter being sometimes 
thrust between them. The washed and stratified sands which 
cover the bottom-moraine contain numerous remains of pre¬ 
historic man. These researches of Prof. Inostrantseff are com 
plctely confirmed by those of M. Dokcutchaieff, who has explored 
the ridges of sands and gravels (osar) on the eastern coast of the 
Gulf of Finland. While several of them arc simple dunes, 
kaitoes, or eskers, others are completely composed of typical 
glacial gravel (krossstmsgrus of Swedish geologists), or of the 
same gravel covered with a mantle of more recent stratified 
sands. Both are of morainic origin. 

At a recent meeting of the Asiatic Society of Japan, rays the 
Japan Mail, Prof. John Milne, of Tokio, read a paper on the 
Koro-pok-guru, or Pit-dwellers of the Island of Yeso. Thi, 
name is that used by the Ainos, and means, literally, “ people 
having depressions." According to the Aino accounts this race 
lived in huts built over holes, and knew the art of pottery. Mr. 
Milne found and examined pits on a small island near Nemuro, 
the north-east port of Yeso, and among the Kurile Islands. 
Near them were found flint airow-heads and fragments of 
earthenware. The Japanese ray that the pitR, which are 
rectangular in shape, were inhabited by a race of Kohito, or 
dwarfs, which was exterminated by the Ainos. In the extreme 
north of the Kuriles Mr. Milne met with the aborigines of these 
Islands dwelling in huts built over pits, which were, in general ap¬ 
pearance, identical with the pits found farther south. In Saghalin 
and Kamschatka also, certain tribes dwell in pits. The general 
conclusion to which the writer comes is that the modern repre¬ 
sentatives of the'pit-dwellers are the Kurilsky, and some of the 
inhabitants of Saghalin and Kamschatka, who, like the Ewjuimo 
of the Atlantic sea-board, had in former times extended much 
farther south. Several facts were also adduced to show that the 
•hell-heaps of Japan were of Aino formation, Mr, Milne 
suggested that the hairy Ainos were connected with the hairy 
Papuans, who at one time extended from their present home in 
Oe south in a continuous line through the Philippines to Japan, 
Malay races invaded this Hue In the Philippines, so that all that 
remain of the aboriginal stock are the hairy Aeta. In Formosa, 
Oshima, Satsoma, and other parts of Japan, links of the hairy, 
large-eyed,'ronod-faced Aino type are still to be found. The 
modern Japanese invaded the line from the direction of Corea, 
and as they exterminated or drove the Aino towards the north, 
the Aino in his tom pressed upon the Xm-pek-guru, who re¬ 
treated to more northern regions, leaving behind him, as indica¬ 
tions of his former presence, the pit-Uke depressions found in so 
many parts of Yeso, In the dbcorslon which foHd*ed, Mr. 


Satow remarked that the old Japanese chronicles indicated the 
presence in Eastern Japan of other tribes of barbarians besides 
the Ainos. He agreed with Mr. Milne's theory of on early 
Mongoloid immigration, which probably came byway of the 
Korean peninsula, and was established in the western provinces 
before the advent of the ancestors of the ruling family, who 
entered Japan from the south of Kiushiu, and were probably of 
Malay origin. 

A society for the study of'the French {language which has 
1 been established amongst the Japanese In Tokio, is about to 
publish a complete history of the country in French. 

The annual prize of the Russian Academy of Sciences, bear¬ 
ing the name of Academician Brandt, has been awarded to 
Prof. K. Meller, for his researches on the Russian Coal-basins. 
The prize of Prof. Bouniakovsky remained unawarded, few 
larger works of value having been published last year in Russia 
in the Natural Sciences Department. 

In a paper on “Ozonised Air as an Anaesthetic," by Dr. C. 
Bins, of Bonn, in (he Berlin Metical Journal (1882, l and 2), 
the author brings forward a number of interesting experiments 
on the effect of breathing small amounts of ozone. The gas wa» 
in all instances employed mixed with air and produced by the 
silent discharge. The effect on small animals was very marked, 
first Incoming somewhat unquiet, and then the breathing less 
frequent, a state of torpor finally ensuing. No appreciable 
action on the heart appeared to have taken place at this stage. 
The bodily heat however becomes much lowered, and irritation 
and inflammation of the air-passages, causing vomiting, ensuing. 
The experiments with human beings show considerable differ¬ 
ences in effect on individuals, Generally sleep -ensued in from 
seven to twenty minutes, being preceded by a feeling of greater 
ease in breathing. The sleep was generally aho very deep, 
being followed by a tired sensation for some minutes. The 
continuation of the experiments demonstrated, however, that 
although ozone is not by any means so irritating and destructive 
in its effect on delicate membranes as hitherto stated, it would 
be quite impossible to employ it as an anaesthetic to replace 
nitrous oxide. 

A RICH discovery of Lacustrine relics has been made at 
Steckbom, on Lake Constance. They consist of flint and bone 
implements, pottery, hones of animals now extinct, and a 
quantity of wheat and oats. The relics have been placed ha the 
Frauenfeld Museum. 

During last year the Council of the Meteorological Society, 
having regard to the rapid progress of late years in statistical 
meteorology, and the uncertainty that still prevails regarding 
important questions relating to the physics of the atmosphere^ 
considered it desirable that the Society should supplement the 
ordinary observations by a series of well-conducted experiments 
destined to throw light on such questions ss the vertical decre¬ 
ment of temperature, the rate of ascension of vapour, the height 
of cloud-strata, the variation in the velodty of the wind at dif¬ 
ferent elevations, &c. Steps have been taken during the past 
week to make observations on the first of the questions by the 
placing of thermometers at the summit and base of Boston 
Church Tower, which is 270 feet high. This towar is admirably 
situated for making such experiments, as It is isolated and. free 
from any obstructions, and the ground is quite flat for miles 
round. By permission of the vicar, Canon Blenkin, the instru¬ 
ments have been placed as follows 5— At the summit one of Dr. 
Siemens’ electrical thermometers (kindly placed at the Society's 
disposal by Messrs. Siemens Bros, and Co.) and an ordinary 
thermometer are mounted in a small screen fixed to one of the 
pinnacles of the tower 5 on the roof of the belfry, which is tyt> 
feet above the ground, a Stevenson screen has bean mounted 
Containing maximum, minimum, dry and wet bulb thermometers. 
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In the churchyard, another Stevenson screen has been fixed con 
tahung a similar set of thermometers, for comparison with those 
above. All the thermometers will be read every morning at 
tune o’clock The electrical thermometer consists of a coil of 
wire wound round a cylindrical piece of wood inclosed in a small 
brass tube, a thud wire is joined to one of the wires, and the 
three insulated by gutta perch a, form a light cable which is 
brought down to the base of the tower and connected to a gal 
vanometer, the terminals oF which are in connection with the 
two poles of a six cell Leclanthd galvanic battery The mstru 
ment is read by depressing a key, which causes, the needle of the 
, galvanometer to deflect, a pointer or vernier (moving a contact 
roller upon a wire in a circular groove) is then pu hed to the 
right or to the left upon a divided scale until the needle remains 
stationary on the zero point, when the electrical re ista ice of the 
wire is measured upon the scale The number indicated by the 
vernier is then read off, and by referring to a table of equivalents 
the actual temperature in degrees of Fahrenheit is readily ascer¬ 
tained Simultaneous readings of the electrical thermometer at 
the summit of the tower and of the dry bulb thermometer in the 
churchyard will be made frequently during the day by the verger 
of the church 

A Russian naval officer has invented a very ingenious apparatus 
for ascertaining the depth of the gea without the use of a costly 
and heavy line Indeed, no line at ill is used The instrument 
consists of a piece of lead, a small wheel with a contrivance for 
registering the number of revolutions, and a float While the 
apparatus sink*, the wheel revolves and the registered revolu 
lions indicate the depth W hen the bottom is reached, the lead 
becomes detached, the float begins to act, and the machine shoots 
up to the surface, where it can easily be fished up by a net and 
the register read off 

PaoF Wegmuller, the eminent Munich sculptor is harl at 
work at the monument of Baron Justus von Liebig, the eminent 
chemist, which will be erected in the Public Gardens at the 
Maximilian’s piatz of Munich It u of Carrara marble and over 
life size. 

The enterprising people of Paisley, near Glasgow, are to 
have a popular observatory attached to their Free Library and 
Museum, mainly through the liberality of Mr Thomas Coats, 
who, with the assistance of Prof Grant, of Glasgow, has not 
only purchased a suitable equatorial with nil necessary adjust 
ments, and a cupola, but is erecting a towei for the reception of 
the instrument Similar institutions in the provinces m ght take 
a hint from Paisley 

M db tRBYClNBT, the French Minister of Public Affairs, 
has declared himself a candidate for the next election to the 
Academy of Sciences, to fill the seat vacated by M de Bussy s 
recent death His claim is grounded on the publication of 

books routing to engineering and the integral calculus. M Paul 
Bert, the Ute Minister of Public Instruction is also offering him 
self for election, but in the section of Surgery and Mediune 

Babybr, in continuing his investigations on indigo (Benehit, 
iv 50), arrives at probable structural formulse for the mole 
coles of this compound and some of its derivatives. Some 
light has been thrown on chemical changes which occur in 
the manufacture of ytttow frutstait of potash by the observation 
of Remsen [Amor Cfum Jnl , m 134), that a cyanide of Iron 
Is formed when iron, which has been reduced by hydrogen and 
organic matter, Is heated with metallic sodium in an a tmo s p he r e 
of hydrogen. 

Thb Panama Star ami Htrald of Monday announces that an 
earthquake has occurred In Coate Rica, by which the towns of 
AUjuela, San Ramon, Greda, and Heredia have been destroyed 
It wm at first stated that several thousand persons had perished, 
bat according to later information, the loss has been grossly 
exaggerated. ' 


From April 11 to 16 a Pedagogical Congress will meet at 
the Sorbonnc, under the presidency of the French Minister of 
Public Instruction, who will be, as m former years, M Ferry 
The male public teachers will as in 1881, send their delegates, 

I ut a great innovation will take place—the female teachers will 
for the first time enjoy the same privilege The Journal Offieul 
has already published the programme of questions which will be 
diseussed m this characteristic session 

Mm ements of the ground appear to he now going on w the 
Jura M Glrardot has lately pointed out that villages that were 
invisible to each other at the beginning of the century, and even 
thirty to forty years ago, are now visible First the roofs 
appeared, then (m port) the walls Such is the cose with the 
village! of Doucier and Mangny, near Lake Chalain Important 
changes have been observed even within ten years 

A large meteorite fell at Mirotth Planma (Eastern Senna), 
on February 21 last 

W e have on our table the following books —A Monograph 
of the Insectivoia, Systematic and Anatomical, by G L Dobson 
(Van Voorst), Lesons sur L Llcctnu t ct le MagnfUtme, by E 
Maxart and J Joubert (G Masson) The Use of Gas as a 
Workshop Tool, by Ihos 1 leteber, Warrington, Contributions 
to Meteorology, by Llias Loomis, I unjab Customary Law, 3 
vols, by C I 1 upper (Quaritch) Geology of the Counties of 
Tngland, by W J Harrison (Kelly and Co ), The Sun, by C 
A You ig (Kegan Paul and Co ), Hesperothtn, 2 vol , by W 

II Russell (T ow and Co ), A Plea for the Rain band, by J 
Ran 1 Capron , Pioneering in the 1 ar Last, by Ludwig Venter 
Helms (W H Allen), Ferments et Maladies, by E Duclaux 
(G Masson), Commercial Organic Analysis, vol 11, by A H 
Allen (Churchill) , Manitoba, by Rev G Bryce (Low and Co.) # 
Electric I igbtmg, 3rd edition, by killmgworth Hedges (Spon), 
Blackie s Imperial Dictionary, vol. 11 Preparation for Science 
Teaching, by John Spanton (Griffith and Farran), Ueber die 
Daucr des Lebens, by Dr A Weismann (Fischer, Jena), 
Die Magneto uud Dynamo elektnschen Maschtnen, by Dr H. 
Schcllen (Dumont Sthanberg), Acoustics, Light, aud Heat, by 
N E William Lees (Collins), Experimental Chemistry, Part I, 
by Prof J Emerson Reynolds (Longman), Geology and Re¬ 
sources of the Black Hills of Dakota (Government Office, Wash¬ 
ington, DC), Atlas to the same, Magnetism and Electricity, 
by R Wormell (Murby) 

The at ditions to the Zoolog cal Society a Gardens daring the 
past week include a Water Vole (Arvttola amphibnu ), British, 
presented by Mr W K Stanley, two Common Buzzards (BuUo 
vulgaru) from Scotland, presented by Mr W M BsiUie, a 

- Harrier (Ctrats, sp me ) from South Africa, presented by 

Mr Cole, a West African Python {Python sebce) from West 
Africa, deposited, a Muscat Gazelle (Gaulla muscatensu), bom 
in the Gardens 


OUR ASTRONOMICAL COLUMN 
Variable Siabs— Prof Julius Schmidt has published his 
variable star results for 1881, which evince the name assiduity 
of observation as in so many years past Seven minima of 
Algol were determined , the test occurred on November 37, at 
11(1.8501 M T at Athen« Of Ccraskis variable U Cephet, 
a minimum took place May 13* at nh o am, and one on 
November ad, at 9L 4 im —the interval corresponding to 79 
periods of ad ilh 49m. 25s A minimum of Mira Cetl (a 
phase of which we have comparatively few observations) oc¬ 
curred tm March a x Cygm attained a maximum July 17** 
brightness 6*5, this date Is nearly three months later than the 
epoch aligned by Argelsnder’s formula In the seventh volume 
of the Bonn Observations, as indeed has been the cam for some 
years. For Pigolfs variable R Scuti, Prof. Schmidt finds 
maxima at August 7 sf and October 3V* and minima at JwMfp 
and September aj 6 He has mOty* epochs for the short- 
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period variables, 8 Libra, 8 Cephei, P Lyra, n Aquilcz, and f 
Geminorum. 

The Total Solae Eclipsk of May.— The central, line in 
the eclipse of May 17 peases near to Teheran, in which lonei- 
tttde the duration of totality will be within five seconds of the 
maximum. Taking the position of the Indo-European Tele¬ 
graph Station in longitude 3b. 25m. 417s east of Greenwich, 
ana latitude 35° 4*' 7", as determined by the Russian General 
Stehnitsky, it appears that the central line w ill pass between 
nine and ten English miles south of the station. At Shanghai, 
the eclipse is partial, magnitude 0*996 at 5)1. 2tin. p.m. local 
mean time: the central tine runs some fifteen or sixteen miles 
north of that place : the sun at an altitude of 17°. At the 
observatory of 7 -i-ka-Wei, the eclipse U also partial, magnitude 
0*994. I* 1 Cairo, upwards of nine-tenths of the sun's diameter 
are covered. 

Galle’s Method for Solar Parallax.— The present year 
will afford two favourable op. ortunitics of applying the method 
suggested by Prof. Galle for determining the sun’s parallax, viz. 
the observation at distant stations of the minor planets when 
they approach near the earth. Mr, Gill has taken steps to 
secure mch observations about the opposition of Victoria on 
August 24, and that of Sappho a month later. In the ca»e of 
the former, the distance from the earth at opposition will be 
0'8oi (the earth’s mean distance being taken ns unity), the 
dedination 8“ N., and the magnitude 8*3; in the latter case the 
distance will be 0*847, the declination ia&° N., and the magni¬ 
tude o*a. Ephemeridea of both planets about opposition will be 
found in the Berliner Astnmomisches Jahrtmch for 1883. 

The Temple Observatory, Rugby.— We have received 
the Report of this Observatory for the year 1S81. As in former 
years, the principal instrument, an 8$ inch refractor by Alvan 
Clark, has been employed on observations of double stars, and 
210 complete sets of measures of distance and position were made 
in the past year. Mr. Seabroke, the honorary curator, with the 
assistance of Mr. Hodges has completed a summaiy of the work 
in the three years 1878-80, which forms part of vol. xlvi. of the 
Memoirs of the Royal Astronomical Society recently isiued. 
Some attention has been given to the Ueterminai ion of the 
motion of approach or recession of stats, though, with the 
double-star work and the hour each fine evening, through part 
of the year, devoted to members of the school, little time re¬ 
mains for *hat class of observation, more especially as the 
observers engaged follow their ordinary vocations during the 
day, and very late hours are thus precluded. 


GEOGRAPHICAL NOTES 

The mail from India brings the news of the death of a very 
meritorious Indian servant, and one of the most remarkable of 
living travellers^—Nain Singh, or the Pundit No. 9, as he 
was officially known, a hillman of the Khscttriyn, or warrior 
caste. Nearly thirty years ago be offered his sendees os native 
assistant to that intrepid but unfortunate explorer llerr Schla- 
gentweit. In the year 1863 be became one of the staff of 
trained native explorers under the orders of Col. Montgomerie 
of the Trigonometrical Survey, and it was in this capacity that 
he earned his reputation. The experience which ^Nain Singh 
had acquired with Herr Schlagcntweit was held peculiarly to fit 
Mm for employment in the most interesting department of Indian 
geographical research—the exploration of the Trans-Himalayan 
regions. The success which attended his journeys beyond the great 
northern mountain barrier of India exceeded the expectations 
of even the talented officer who had specially trained him for the 
work. In 1866 he determined the true position of Lhasa ; in 
1867 be visited the celebrated gold mines of Thok Jalung, and 
seven years later he begun his most celebrated tour of all, that 
through Thibet from west to east. During this he visited the 
capital of the Dalai Lima, took numerous observations, and 
threw mueh fresh light on the question of the Sanpu River, and 
whether its lower course is the.Brahmapootra or not This 
exploit closed Nain Singh’s public career. He was awarded the 
Royal medal by the Royal Geographical Society, and the Indian 
Government glutted him a mall estate, where be died towards 
tbe end of nnt January. There have been few native Indian 
officials who have done more useful or mere durable service than 
the explorer Nain Singh. 

At the meeting of the Geographical Society Monday Mr, 
D. W, Ereihficld, tbe secretary, read a paper on a threa months’ 


journey in the Makua and Lotmre countries, by Mr. If, IE. 
O’Neill, who succeeded tbe late Commander Musters as oonml 
at Mozambique. Mr. O’Neill evidently made a very lurcessful 
journey of 600 miles through country previously almost unknown, 
and his paper forms a contribution to geography which is of route 
importance, though it hsrdly comes up to our ideas of what a 
good geographical paper should be. The most telling part of it 
11 that m hicb deals with the manners and custom*, Ac,, of tbe 
Makua race. Though it has been reported that Mr, O’Neill 
actually sighted the Wamuli Teak, raid by tbe natives to be 
covered with perpetual snow, he himself distinctly rays that, 
although its position was pointed out to him, he could not clearly 
distinguish it. To some future traveller, therefore, trill fall the 
honour of actually being the first to see the snow-clad peak, if H , 
really exists though no doubt he v ill have been very nearly ran 
by Mr. Maples on one side and Mr. O’Neill on the other. 
Towards the conclusion of bis paper, Mr. O'Neill makes some 
useful observations on the commercial capabilities of the country 
traversed, from which it would appear that there is a good 
opening there for imports, but tbe economic products are at 
present feu-. 

The most important contribution in the Mnreh number of the 
Geographical Society’s I’rorttdings is Mr. Last’s aecr.unt of his 
journey from Mamboia into the Nguru country. East Centra) 
Africa. On this occasion Mr. Lost had his wife with him, and 
travelled, in a little over three weeks, some 250 unles, of which 
the whole of the region between Mgnru and Kilauti was new to 
Europeans. Mr. Last sent home a rough map of his journey, 
on which he also laid down the roads and places pawed in t 88 o, 
as mo-t of them are not shown on previous maps of East Africa, 
and from this a map on the scale of nearly twelve miles to tie 
inch has been prepared. There is an interestin' note referring to 
Diego Garcia, the most southerly island of the Chagos Archi¬ 
pelago, and others on Mr. Colquhoun’s expedition through 
Southern China and Burmah, and the journey of MM. Bouvamt 
and Capus from Bokhara to Krasnovodsk. The full text is also 
given of Lieut. A. W. Gretly’s report on the proceedings of the 
expedition to Fort Conger, Grinned Land, the name hehasgiven 
to the find of the international meteorological observatories in 
the Polar area. 

The Geographical Society have now redy for issue by Mr. 
Murray, Mr. E. Colbornc Balter’s “Travels and Researches in 
Western China,” forming the first part of their Supplementary 
Papers, a pul liention which is to take the place of their annual 
Journal. The staple of the volume consists of Mr. Baber's 
jrurncy of exploration in Western Szechucn, accompanied by 
various scientific observations and tables of latitudes and longi¬ 
tudes of numerous positions. The remainder of tbe volume 
contains reprints of a brief narrative of a journey to Tn-cbkn* 
tu, and notes on the route of tire Grosvenor mission through 
Western Vilnnnn and on the Chinese tea-trade with Tibet, the 
maps are of great value, and consist of one showing the distri¬ 
bution of the Sifan tribes, a section of country along Mr. 
Baber's routes, and a large route-map of bis explorations in 
Western China. 

The two last numbers of the Imesiia of the Russian Gao- 
graphical Society contain a good deal of valuable information, 
M, Pevtsoff contributes a paper on bis journeys in Mongolia, 
from 1 he Altai to Kobdo, Kukukhoto, Kalgau, and back, vid Urga 
and Ulasutai, with a map of the country; Dr A. Woelkoffgives a 
risumi of the amount or oloud, observed during ton years’ obser¬ 
vations in Ru-fcian meteorological stations*; A, E. Kegel contri¬ 
butes a paper on his journey to Turfan in 1879; Lieut. Kalitin 
gives a de'cription of the region explored between Akhaltoke 
and Khiva, with a map; ana MM. Vadrintseff gives an inter¬ 
esting account of the Tartars of Altai. There are, besides, a 
letter of A. W. Adrianoff, on his expedition in the Kuznetsk 
region, a list of heights determined by M. Potavin in Mongolia, 
information about the expedition of tht %a»nelle, of the Allteatee, 
of the Thomas Corn'#, and other small notices. 

The Russian Geographical Society Js taking part in an expedi¬ 
tion to Central Africa, under the leadership of M. Schttltze- 
Ragor.insky, and with the participation of M. Blanchi, Prof. 
Licati, M. Budllovitch, 6f .the Russian navy, M. BartoshevUcb, 
of the St. Petersburg tJniwrity, M. Tonasen, Wlndakdritob, 
and several others. The expedition propos e * to explore the 
little-known parts of Equatorial Africa, between t* aud io* **. 
Jat, and to* to I a' E. long. The expenses will he defrayed 
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from a special fund subscribed by the members of the expedi¬ 
tion, end amounting to 10,000/. 

' With the beginning of the present year the Geographical 
Society of Paris nave begun to issue a fortnightly Comfit Rendu 
of their proceedings, published within ten days after their 
meetings. A quarterly volume will also be issued containing 
memoirs and other papers of some length. This is a great im¬ 
provement on the old Bulletin , which was often months behind 
date. The Society now numbers upwards of 2150 members. 

We may remind our readers that Mr. Edmund O’Donovan, 
so well known as the Daily Ntws correspondent in the Trans- 
Caspian region, and inure particularly at Mcrv, will read a paper 
before the Geographical Society, on March 27, on the geography 
of Menr and the surrounding country. The meeting will, we 
believe, be held as usual in the theatre of London University, 
at Burlington House. 

At the last meeting of the Geographical Society of Paris, M, 
Achille Raffray, Vice-Consul at Mossowah, read an interesting 

S ier on his journey in Abyssinia, and in the country of the 
ya Gallas. It was announced during the evening, that one of 
the Society’s gold medals bad been awarded to M, G. Kevoil, 
for hi» journeys in Somali-latid, and another to Dr. Lena, for 
hie recent journey to Timbuktoo, the Logerdt prize medal to Dr. 
Montano, for his explorations in the Malayan Archipelago, and 
the new Tomard prize to Prof. Gaffarel, for his services in the 
cause of historical geography. 

Direct news from Lieut. Bove, the leader of the Italian 
Antarctic expedition which started from Buenos Ayres, has been 
received in Italy. The expedition was most hospitably received 
at Bnenos Ayres. The Government of the Argentine Republic 
has sent out a c .minission with the Italian Expedition for the 
pnrpose of carefully revising the survey of the coast of their 
country; thus the expedition now consists of four ships, viz. 
Santa Crue, Uruguay, Cafe Horn, and a steam barque. The 
Cape Horn is the largest vessel, and will proceed to the Antarctic 
regions, while the Uruguay will remain at Cape Horn. The 
Santa Crus will attend to the coast survey. The expedition 
started on November 8, and Lieut. Bove hoped to leave Cape 
Horn by the end of December in order to sail across to South 
Shetland and Grahamsland. He hoped to be back at Tierra del 
Fuego by the end of March, tostay there till May, and thon to 
leave for Buenos Ayres. 


ON THE ELECTROLYSIS OF SULPHATE OF 
COPPER » 

'T'HE immediate object of this research was to examine 
A various conditions connected with the transmission of 
electric currents through solutions of salts of copper, and to 
ascertain the influence of those conditions on the electro-chemical 
equivalent of copper, also to observe for any signs of conduction 
oi electric currents by such liquids without electrolysis. In 
many of the experiments some difficulty was experienced in 
ascertaining the exact loss of weight of the anode, in conse¬ 
quence of finely-divided copper falling from it. The powder 
which fell off, exposing as it did a large surface to the liquid, 
was somewhat oxidised, and also iu acid solutions fzecly dis- 
solved, and its true weight, and therefore the exact loss of the 
anode could not be found. 

Amongst the results obtained were the followingthat a 
porous partition in n solution of mlphate of copper affected the 
deposit only by preventing the products set free at the two elec¬ 
trodes becoming mixed together; a large surface of cathode 
di m i nish ed the amount of deposited metal, bjr allowing more 
copper to be re-dissolved by ordinary chemical action; the 
effect of diluting the liquid with sulphuric acid was to slightly 
diminish the amount of deposited copper; diluting the solution 
either with water, glycerine, propionic acid, solution of Bulphate 
of sodium, borax, boracic acid, or of amaouic alum, had very 
Btde effect {and Brat variable) upon the aihount of deposit; 


moch less copper is deposited per unit of current in a l>ot liquid 
thou in n cold one; without the influence of an electric current, 
* ooppec plate dissolved fifty-six times faster in an ordinary 
depatithg solution of sulphate of copper at 180* F. than at 


l8o" F.; with an electric current of small density, aud a suffi¬ 
ciently coirosirc liquid containing a very small amount of dis¬ 
solved copper, no deposition of copper takes place; instead of 
an electric current protecting a copper cathode from chemical 
corrosion, it indirectly increase* that corrosion; a sufficient rise 
of temperature (viz. from 50 F. to 180* F.) was nearly twice as 
influential as the electric current in increasing purely chemical 
corrosion ; the purely chemical corrosion of a copper anode 
in ordinary sulphate of copper-depositing solution, is less 
than that of a separate piece of copper without a current; 
the loss of the anode is greater than the gain of the cathode in 
nearly every instance, and this difference is slightly greater with 
near electrodes than with distant ones; reduction of temperature 
is a most influential circumstance in diminishing the chemical 
corrosion of the two electrodes, and making their alterations of 
weight, by electrolytic action, approximate to each other; purely 
chemical corrosion of the copper is not entirely prevented by 
using a pure and cold solution not containing any free acid; the 
inequalities of loss and gain of the two electrodes ore largely, if 
not wholly, due to purely chemical action ; there exist relative 
degrees of chemical corrosive power and strength of current, at 
which the influence of the two are equal, nnd a copi>er cathode 
neither dissolves nor receives a depOsit in nn acidulated solution 
of sulphate of copper containing a very small amount of dissolved 
copper .salt; the amount of copper deposited is not sensibly 
affected by the presence of a small amount of green sulphate of 
iron in the solution; nor by the exposure of such a solution 
freely to the air or to the light; differences of relative position 
of the electrodes to each other affect slightly both the amount of 
total loss of the anode per unit of current, aud also the relative 
amount of such loss to the amount of gain of the cathode; the 
presence of a considerable quantity of persulphate of iron in the 
solution affects perceptibly the amount of deposited copper, bat 
that of a moderate proportion of nitrate of copper in the solution 
had no conspicuous effect of the kind ; the chemical corrosion of 
sheets of copper in pure acidulated solution of sulphate of copper 
was not directly proportionate to their amount of surface, but 
was relatively less upon the larger surface; the amount of copper 
deposited per unit of current did not vary much with the magni¬ 
tude of the cathode or the density of the current; a very feeble 
thermo-electric current caused a cold copper anode to lose a 
little more, and a hot cathode to lo«e slightly less, than without 
the current; stirring the solution increased slightly the loss of 
weight of the anode per unit of current, and diminished to a 
small extent the gain of the cathode ; stirring a pure acidulated 
solution of sulphate of copper increased the proportion of loss of 
weight of copper by ordinary chemical corrosion without an 
electric cuirent from ‘07 groin to *17 grain, or from *411 to I’O, 
but in a less proportion if a current was entering the copper ai a 
cathode; a considerable degree of density of current appears to 
be favourable to enabling a nearer approximation to be made to 
the true electro-chemical equivalent in the weight obtaiuad of 
deposited copper. 

Many of the experiments indicate, and the whole of them are 
consistent with the general inference, that in nearly all cases of 
electrolysis, the two forces, ordinary chemical and electro¬ 
chemical, coexist and operate independently at the same surfaces 
of liquid and metal; that ordinary chemical action, both of 
simple oxidation and of corrosion of both electrodes by freejacid, 
takes place in all cases, and is a phenomenon essentially distinct 
from, and independent of, electro-chemical corrosion of the 
anode, and deposition upon the cathode. The two classes of 
phenomena, however, are coincident, and affect each other in 
various indirect and secondary ways. 

In consequence of these two actions being essentially distinct 
and independent of each other, an electric current passing out 
of ft' piece of copper into on acid solution does not directly in¬ 
crease the rapidity of ordinary chemical corrosion of the metal, 
nor does a current entering from such a liquid into a copper 
cathode, protect in all cases that metal from such corrosion. 

Some of the experiments show’that stirring the liquid increases 
the drdlhary chemical corrosion both of the anode and of the 
cathode, and therefore that .the technical process of swaying to 
and fro by mechanical means, articles which are being plated in 
« deporting, solution, tends to corrode them. 

, That temperature also greatly influences the chemical corrosion 
« proved by the numerical results. The higher the temperature 
thegteUer was the amount of chemical solution of the hot 
aepper without curregL and of the hot electrodes; and for (aud 
dee of temperature, the increase of eozrpsiott appeared to he 
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greater at high temperatures than at low one*, because the 
corrosion itself produced heat. 

A considerable deficiency of deposited copper, sometimes 
amounting to iS per cent., n ay result by ordinary chemical cor¬ 
rosion through employing a hot solution. This fact is worthy 
of consideration in the electro deposition of copper for com¬ 
mercial purposes. 

The greatest obstacle to finding the electro-chemical equivalent 
of copper was the difficulty of determining how much the 
ordinary chemical corrosion was decreased at the anode or in 
creased at the cathcde by the electric current, and the next 
greatest obstacle was the disintegration of the anode, and the 
dissolving of the powder by chemical action. Notwithstanding 
that the cathode is more corroded by purely chemical action than 
the anode, the gain of weight of the former ih the lea-t inaccu¬ 
rate, because of the unavoidable disintegration of the anode. 
Substantially the method does not admit of a great degree of 
accuracy, because the chemical corrosion of copper, even in a 
cold neutral relation of cupric ‘ulphate, causes a Joss of that 
metal, and prevents the true weight being obtained. The cot- 
red ion cannot be accurately, but nay be approximately, found, 
by using a comparison sheet of copper in the same liquid w it fa- 
out a current. The corrosion of such a t-heet U, however, 
somewhat less than that of the cathode. The nearest approach 
to the true number appears to be obtained by u<-ing a cold 
neutral solution, small nanow horizontal electrodes, and rapid 
deposition without stirring, continued during only a short pc nod 
of time. 

No signs were observed in any of the experiments of ordinary 
electric conduction nnattended by electrolysis. 

The results of this rerearch also afford information respecting 
the degree of accuracy of the method of meaning by means of 
electrolysis of a solution of cupric sulphate, the amount of 
electric current consumed in electric lighting, and states the con¬ 
ditions uuder which the degree of inaccuracy of such a method 
of measurement is the least. It is a remarkable circum-tai ce 
that an electric cnirtnt entering a coppei cathode from a strong 
mixture of sulphuric acid and water, insterd of protecting the 
copper, actually increases its chemical corrosion ; by what means 
it does this is now being investigated by the author. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oxford.— -The examiners for the lhirdelt-Coutts Ceulogicnl 
Scholarship have recommended for election Mr. G. A. Buck- 
master, B.A.,of Magdalen College. Mr. K. Chalmer-, If.A., 
of Oriel, also distinguished him*elf in the examination. The 
scholarship is tenable for two years. 

Cambridge.— Notice has been given that one of the Cam¬ 
bridge local examinations will be held in Septtmber next, com¬ 
mencing on Monday, 4. T his i«, partly, for the convenience,of 
students who desire to pass a preliminary examination required by 
the General Medical Council previous to registration as medical 
students. Many btudents used to resort to the College of 
Surgeons for this purpose, but the College has ceased to hold 
such an examination, and it is at the instance of the Medical 
Council that a local examination is to beheld in September for 
the accommodation of the medical students. The examination 
is alto intended to enable students who intend entering the Uni¬ 
versity m October to obtain, before going up to Cambridge, the 
certificates which will ex erne them from the previous examina¬ 
tion of the University. They will find it a considerable advan¬ 
tage to do this, for, in addition to the time so gained, having 
gone through the required test of schcol education through the 
local examination in September, they will be able at the beginning 
of the October term to join the classes of the several professor* 
(of natural science, medicine, and others) at the commencement 
of the several courses. Hitherto many passed the previous 
examirapon in December, and many at a later period. Now 
the arrafoements ore such that all have the opportunity, through 
the Oxford and Cambridge Schools Board Examination in June, 
or through the local examination in September, of obtaining 
certificate, which will wholly* or partly, exempt them from the 
previous examination; end it- is obvious that those who take 
the advantage of this opportunity wW the start of their 
fellows in the University race. The Sert ember examination 
wit! be held on September* in Cambridge tpd London, and 
olber places in which "there may be tuAdcat Candidates. The 
requisite forms to be filled up and sent In before August 1, may 


be obtained, with other information, for Cambridge, from Rev. 
G. F. Browne, St. Katharine's College; and for London, from 
Mr. R. Sc. I. Cot bet, 10, Portman Street, London, W. 

Prof. Humphry announces that Mr. Donald McAlister will 
give a coune of lectures on the Mechanic* of ihe Human Skele¬ 
ton in the Easter Term, beginning on Wednesday, April 36. 

The Cambridge University Natural Science Club celebrated 
the tenth anniver-ary of their foundation by holding a dinner in 
the hall of Downing College (kindly granted for the occasion) on 
March it. I)r. Michael Foster, bec.R.S., occupied the chair, 
and’there was a large gathering of old ard prerent member* and 
their friend-. It is w orthy of note that seven Professorial chairs 
in reience and ten Fellowships, besides other dignities*, are at 
present occupied by former members of the Club in the short 
tin e that ha* exited since it* foundation. 

Victoria University.— The Council have appointed the 
following a* external examiners of the University:—In Classics 
the Rev. R. Burt*, M.A., Fellow of Trinity College, Cam¬ 
bridge; In Engh-h 1 anguage and literature, Mr. T. C, Snow, 
M.A., Fellow of St. John's College, Oxford; in French, M. E. 
Joel, Maren College, Birn ingfaam; m German, Prof. C. A. 
Buchheim ; in Philo*ophy, Mr. James Sully, M.A.; in Political 
Economy, Mr. W. II. Brewer, M.A.; in Mathematics, Mr. 
John Ilopkinson, M.A , D Sc„ f .K.S. ; in Engineering, Mr. 
John Hopkmson, M.A., D.Sc., F.R.S. ; in Physic-, Piof. A, 
W. Ruckci, M.A. ; in Chemistry, Prof. H. E. Armstrong, 
F.R.S.; in Physiology, Mr. J. Langley, M.A., Fellow of 
Trinity College, Cambridge; in 7 oology, Mr. Patrick Geddes, 
Demonstrator in Botany in the University of Edinburgh; in 
lloUny, Mr. S. I). Vines, M.A., D.Sc., Fellow of Chmt'fc Col¬ 
lege, Cambridge; in Geology and Palaeontology, Prof. T. 
Rupeit Jone-, F.K.S. 


SOCIETIES AND ACADEMIES 
London 

Zoological Society, February 12.— Prof. W. Flower, I L.D., 
F.R.S., prehid tnt, in the chmr.—Mr. F. Moore reada pa; er con¬ 
taining an account of the 1 epidopiera collected by the Rtv.J, H. 
Hocking, chiefly in the Kargra district, North-west IIiir«la\a, 
with descriptions of new genera and species.—A communication 
was read from Mr. G. A. Bouletiger, C.M.Z.S., in which he 

B ve the de i cnption of a Frog (thyllcmdusa hyfothondrtalh) 
:ely living in the Society’s Gardens. This Frog had heen ob¬ 
tained at Pernambuco, and was believed to 1 c the fin-t example 
of the species that had reached Europe alive. Attention was 
drawn to the peculiar coloration, a* being worthy of notice, it 
not having been deicribed before.—Mr. Oldfield T homos read a 
paper containing the descriptions of a small collection of Rodents 
which had been obtained by the late Mr. B. J. Ardenton in 
Damare Lard and in the neighbouring countries. The collec¬ 
tion contain*d examples of a new species of Moure, which was 
proposed to be ntmed Mur uigritauda. —Mr. W. A. Forbea 
gave a description of the pterylcsis of Mesites, and made iome 
remarks on the position of that genus, which he considered to be 
most nearly allied to Khmer hdus and Eurypyga % though all 
these three forms thould be referred to different families.—Prof. 
St, George Mivart read a feries of note* on tbe anatimy of the 
Canada Porcupine (ErUhiton dersutus), 

Chemical Society, March 2.—Prof. Roscoe, president, in 
the chair.—The following paper* were readOn the action of 
aldehydes on jhtnsnthrsquinose in presence of ammonia (third 
notice), by F. R. Japp and F. W. Streatfelld. With aldehydes 
of the benzene series and furfuratdehyde, compound* belonging 
to the class of tub stances obtained by Ladenburg (Ber. Ir, 1524) 
were obtained; with hydroxyaldehydes of the benzene series, 
compounds of the character of the anhydrobaset described by 
Htibner were formed; with tbe methyl ether of saUcyltldehvde 
a mixture of both the above bodies is obtained. The authors 
conclude that the above reaction* are most readily accounted for 
on the asbumption that phenantbraqulnone hoc the peroxide con¬ 
stitution a-cribed to it by Graebe.—Application of the oldebydd 
and ammonia reaction in determining the constitution of 
quinoncs, by F. R. Japp and F. W. Streatfelld. The suthos 
itste that the occurrence of tbb reaction and the formation of 
compounds resembling three above described, may be taken as;a 
proof of ibe ortho position in quinone*.— On tbe tolubitity of 
glw* in certain reagent*, by R, Cowper, The author baa deter¬ 
mined the quantity of matter dissolved ott of glass by ammonium 
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sulphide and ammonium hydrate; dilute solutions have more 
action than the concentrated reagents.—Analyst of a piece of 
oxidised iron from the condenser of H.M.S. Spartan, by R. 
Cowper. This contained no metallic iron, but 42*33 per cent, 
of ferrous oxide, a*2l per cent, of ferric oxide, 5 24 per cent, 
phosphorus acid, 2 per cent, chlorine, and 1671 per cent, water. 
Under ordinary circumstances iron ru*>t is chiefly composed of 
ferric oxide.—On the action of sodium hydrate and carbonate on 
felspars and Wollastonite, by-W. Flight. The hydrate acts 
powerfully as a solvent, bat the strongest solutions of the 
carbonate have but little action.—On the preparation of pare 
nitrogen, by W. Flight. The author finds that ferrous oxide, 
freshly precipitated by adding caustic potash to ferrous sulphate 
solution, completely deprives ordinary air of oxygen ; potassium 
pyrogallate and other rcageuts do not remove tbe last traces of 
oxygen.—Some observations on the luminous incomplete coin* 
bustion of ether and other organic substances, by VV. II. T'erkin. 
When, in the dark, a jet of ether is blown from a wash-bottle 
on to an iron plate at a dull red heat, a lambent bine flame is 
observed, the temperature of which is so low that it does not 
char paper; a similar flame i-. seen when a heated iron lull is 
suspended over a dish of ether. Sir H. Davy, Doebereiner, and 
Boudgny, have noticed this phenomenon. Spermaceti, when 
melted over a hot iron ball shows a similar phenomenon. 
Paraffin, alcohol, &c., also give a blue flame when treated os 
above. 

Mathematical Society, March 9.—S. Roberts, F.R.S., 
president, in (he chair.—Mr. A. Buchheim, B.A., Scholar of 
New College, Oxford, was elected a Member.—The following 
communications were made 1—In how many ways can a polygon 
of in sides he divided into quadrilaterals by means of non-inter¬ 
secting diagonals with an extension to the general case of division 
into /-gon* ? Prof. Kowe.—Systems of formulae for tbe sn, cm, 
dn of « +p+w, Prof. W. Woolsey Johnson (communicated by 
J, W. L. Glaisher, F.R.S.).—Remarks on the preceding paper, 
and on elliptic function formulae, Rev. M. M. U. Wilkinson.— 
Two notes, Mr. C. E. Bickmore.—Note of proofs of the addi¬ 
tion theorem for the second integral, and Fagnam’s theorem by 
confocal conics, J. J. Walker. 

Linnean Society, March 2.—Sir J. Lubbock, Bart., F.R.S., 
in the cliair.—The following gentlemen were elected Fellows of 
the Society, viz. s—Col. R. H. Beddomc, T. B. Chambers, Rev. 
W. H. Dallinger, C. D. Ekman, W. Fream, Itev. R. Hooper, 
C. Dubois Larbaiestler, Rev. R. P. Murray, and R. Vipan.— 
Prof. P. M. Duncan showed an_example of the pollen-tube of 
Crocus saliva, and he explained "hi« views thereon.—Mr. Chas. 
Stewart also exhibited sections of the ovule of Crocus, and Mr. 
C. Fred. White likewise exhibited a series of drawings of the 
pollen of various plants.—D. T. Spencer Cobbold called atten¬ 
tion to drawings of the pollen-tubes of Portulaca oltracea, &c., 
received from Mr. Krutschnitt, of New Orleans, U.S.—A paper 
on the structure and habits of the cool-rcef annelid Palolo 
vitidis g by the Rev. Thomas Powell, was read ; the information 
regarding its periodic visits to Samoa and Fiii being of con¬ 
siderable interest.—Contributions to tbe Lichenographia of New 
South Wales, by Cbas. Knight, was also road, some fifty new 
species of Lichens being described.—Mr. A. G. Butler gave a 
communication on the butterflies collected by Lord Walsingham 
in California; and Mr. R. B. Sharpes’ seventh contribution to 
the ornithology of New Guinea, and a description of a new 
species of sand-martin (Cotite) from Madagascar, were read. — 
There followed a description of a new genus (Microwatt), and 
two new species of Insectivora from Madagascar, by Mr. 
Oldfield Thomas. 

Anthropological Institute, February 21.—Edward B. 
Trior, F.K.S., vice-president, in the chair.—The election of 
W. Crowder was announced.—Mr. J. E. Price read a note on 
Aggri beads. These beads are occasionally dog up on the Gold : 
Coast, and sell for more than their weight in gold, being among 
the moat valued of royal jewels. They have bean found in, 
various parts of England, some of those exhibited having been 
obtained from Colchester, where they were found associated I 
with human remains, whilst others were discovered during the ! 
recent alterations at Leadenhail Market, The author thought, 
that the appearance of these beads in England might be ac¬ 
counted for by the fhet, that when the Romans occupied the 
country they brought with them many African slaves who wore i 


read a paper on the analysis of the relationships of consanguinity 
and marriage ; and in the absence of the authors the director 
read a paper entitled from Mother-right to Father-right, by Mr. 
A. W. Howitt and the Rev. Lorimer Fison. 

Geological Society, February 22.—J. W, Hulke, F.R.S,, 
president, in the chair.—Richard Kerr, Baron Ferd. von Midler, 
K.C.M.G., M.D., Ph.D„ F.R.S., William Whitehead Watts, 
and Joseph Wilkinson, were elected Fellows of the Society.— 
The following communications were readAdditional dis¬ 
coveries of high-level marine drifts in North Wales, with remarks 
on driftless areas, by D. Mackintosh, F.G.S.—On some section* 
of Lincolnshire Neocomian, by II. Keeping, of the Wood- 
wardian Museum, Cambridge, communicated by W. Keeping, 
F.G.S.—Notes on the geology of the Cheviot Hills (English 
side), by C.T. Clough, F.G.S. 

Physical Society, March 11.—Prof. Fuller in the chair.— 
New Member, Mr. D. Reece Jones.—Mr. Newth showed some 
experiments illustrative of the fact announced by M. Mascart in 
1875, that solid particles in the air are necessary to the forma¬ 
tion of fogs; ana secondly, that certain gases such as sulphurous 
acid gas, also cause fogs in the same way, by permitting the 
moisture to condense upon these particle^. The experiments 
consisted in passing an electric light beam through large bulbs of 
glass containing air and a Bmall quantity of water. When the 
air in the bulbs was washed with the water, and thus freed from 
motes, the fog produced in the bulb by slightly exhausting it 
with an air-pump was much less tlian when the air of the room, 
or smoke, or sulphurous acid gas, was admitted into the bulb. 
The du-t on a platinum wire, rendered incandescent within the 
globe by an electric current, also caused a sensible fog. It fol¬ 
lows that with gas fires instead of coal, there would still be fogs, 
though not so black ones.—Prof. F. Guthrie, F.R.S., rcaa a 
paper on the discharge of electricity by heat This was con¬ 
cerned with additional experiments to those made by the author 
on the subject nine years ago. He showed by means of a gold 
leaf electroscope that a red-hot iron ball, when highly heated, 
would neither discharge the positive prime conductor of a glass 
electrical machine nor the negative one, but on cooling the 
ball a temperature was found at which the ball discharged 
the negative conductor, but not the positive one. Lastly, 
on cooling the ball still further (but not below a glowing tempe¬ 
rature) it was found to discharge both positive and negative 
electricity. A platinum wire rendered red hot by the current 
also discharged a negatively-charged electroscope more readily 
than a positively charged one. When placed between two 
electroscopes, one having a + and the other a - charge, it 
discharged neither. When the + one was withdrawn tne - 
wa- discharged ; but when the - was withdrawn the + was not 
discharged. There therefore seemed a tendency in a hot body 
to throw out 4- rather than - electricity. That a material 
medium between the heated body and the electrified one was 
necessity, was shown by the failure of the experiment with a 
Maxim incan lefcent lamp consisting of a carbon filament in a 
vacuous bulb. Dr. Guthrie also showed the demagnetisation of 
a small magnet in the heat of a Bunsen flame by inserting it in 
a coil of wire connected to a mirror galvanometer and heating it 
in the flame. He also showed that the pole of a voltaic battery 
could l>e discharged by heatiug it red hot. This was done by 
connectirg a piece of fine platinum wire to one pole and beating 
it in the flame of a spirit lamp, care being taken to insulate the 
lamp to prevent conduction to earth. The discharge was shown 
by means of a mirror electrometer. 

Entomological Society, March 1.—Mr. H. T. Stainton. 
F.R.S., president, in the chair.—Mr. T. R. Billups exhibited 
queens or Vttpa germaniea, taken on the wing on January last, 
and specimens of CodUstus lunatus and Jchntumm erylArtrus .— 
Mr. R. McLachlan showed papers in which butterflies had been 
received from Borneo, bearing an unusually distinct imprint of 
the inclosed insect.—Messrs. Meldola and Cowan called atten¬ 
tion to the assembling of butterflies round pup®,—Mr E. A. 

; Fitch exhibited some eggs of Entozon.—Papers read:—Mr. C. 
O. Wnterhome, a description of Paratnellon socials, a new genus 
and species of MyrmecophUous Coleopteron from Indie.—Dr. 
D, Sharp, on some New Zealand CoUopUra.— Mr. A. G. Butler, 
additional notes on Bomhctt collected in Chili by Mr. T. 
Edmonds.— Mr, E. Saunders on the abdominal. segments In 
aculeate Hymtnopttra, end Sir S. S. Saunders on those in the 
Chotcididm, 




47<> 


NATURE 


movement of die mercury In the pump countered! heating.— 

Royal Society, February 20.—Prof. Madagnn, vice-presl- SUISf nl 1!^**£.. * 1 *1 

dent, in the chair—Prof. Turner read a paper on a specimen of Ch “ ce ]‘ 1d *P®?J d * ^ k f 

Batanopura borealis or laic#, which w£ Mptured iTi8 7 2 at klS 

Bonesa. on the Firth of Forth. Comparing thU species with the * ko f de Mj 

other three species of Balsenoptera, the author noted how highly [ uh ’’' ur ? the ne<k * I»-«»ng thence down a bent tobe (soldered 
Characteristic of each were the number of vertebra and tbi to J * ho '|°* 

appearance of the whalebone. The skull, ribs, and other bones , ve f“ ; A * • 3 . r °P*J’ f 1 ^* tk *J? 0 P?* r “,/ urn ® d * B “PPj 7 
of the present specimen were of a peculiarly smooth texture as tu bc (caoutchouc) detached, a cook above the stopper closed, 
compared, for example, with tho* of BalJnoptera Sibboldii -_ and ,h f WBel wetghed.-M. Villarceau made some remarks in- 
indicating probably a less amount of oil in the bones of the Panting amemoir on the methods of Wronski in cej^tial 
former. *lnc hyoid hone was particularly referred to as of a mechanics. 0" ™*5? ** followed m hypnotisation of hyste- 

highly characteristic form.-Prof. Tait communicated a quater- t ric J V™** *JM. Dumont™ her and Magnm. This relates 
nion note by M. Gustav Plarr, on Minding*! theorem.iprof. t0 £? WA P °f producing each of the periods of hypnotism. To 
Heddle presented chapter vii. of his chapters on the mineralogy ™ al « a Mate disap^r, one should use the same agent as pro¬ 
of Scotland, dealing m the present instance with the ores of duced “'“P? the determination of the genus of an entire 
manganese, iron, chromium, and titanium. Two new ores of transcendental function, by M, Laguerre.--On the law of 


iron were described.—Prof. Tait communicated a paper by Mr. 
W. J. Millar, C.E., on the dimensions of oast iron at various 


deviation of Foucault's pendulum, by M. liatt.—On the com* 
possibility of gases, by M. Sarran. He seeks to verify a relation 


temperatures, the greatest novelty in which seemed to be the K‘ ven b 7 Clausius for other gases than carbonic acid.~On a 
conclusion, based on careful experiment, that the coefficient of I “ W)V f mcnt , "PT° d “ l ! oB of “ {*• b ? M ‘ n Y, auU , er ; 

linear dilatation of iron diminishes markedly with rise of A plate pl.ced across the jet at a certain height is repelled; but 

temperature.—Mr. M. M. Pattison Muir, M.A., in a short ? lowered parallel to itself, it is attracted, and at about 0 2 mm. 

chemical note, gave the properties of an oxycyanide of bismuth, *T om orifice tt oscillates, with sound. Hydrodynamic e*pe- 
and recorded the discoveVy of a new oxide, which he called the r t ,men *? (th "? , notc ) : dtrect wdh c " rre J ,ts ' of 

hypobismuthic oxide.-Mr. T. B. Sprague communicated an th ^ ac »i° ns ° f electric currents on each othcr by M. Decharme. 

. extremely neat and complete graphical representation of the “On the retr,.gradation produced by the electnc m trans- 

well-known theorem, due to Cauchy, relating to the numlicr of ?, rmaM,m °L° xyg £ n into t 0Mne * ^ MM * Hautefenille and 
roots in an equation of the »th degrce.-Dr. R. S. Marsden 1 Th “ change of ozone into oxygen w due to libera, 

supplemented his former communication on the function of car- tlon of heat, accompanying the sponfanwus destruction of name 
bon in steel by a short paper on the influence of silicon (which f aised to a h, « h ^mperaturc by the effluve ; U occurs onhr at 

behaves somewhat similarly to carbon), phosphorus, manganese, ? w P *»° SO,Ue P ho# P batCS ne . Ut ™ to 

an j aUnianfu litmus, by MM. Filhol and I.cncicren*.—On an isomer of orcine, 

ana otner elements. lutorcine, by MM. Vogt and Henninger.—On the soluble and 

” A * ,S insoluble modifications of the ferment of gastric digestion, by 

Academy of Sciences, March 6.—M. Blanchard in the M. Gautier.—Division of embryonal cells in Vertebrates, by M. 
chair.—The following papers were read On the normal car- Heuncguy. These observations were on the ova of trout.—On 
bomc acid of atmospheric air, by M, Dumas. After noticing the circulatory apparatus of starfishes, by MM, E. and J. Perrier, 
the defects of several methods of measurement, he commends —On some types of Cestodes, by M. Monies,—1On the orgnnlsa- 
the exactness of M. Kcbet’s, and accepts his result, that about tion of the mouth of Dochmius or Ankylostomas, apropos of 


3 vol, in 10,000 represents the general (little varying) ratio of parasites of these two genera found in the dog, by M. Magnin.— 
CO f in air. The variations through great movements of the Diabetic endocarditis, by M. Lecorclk.—Ophitic rocks in the 
atmosphere now require study, by observers placed at many Pyrenees; ages ; relations with saliferous substances ; origin, by 
different and distant stations, and tne transit expeditions should M. Dieulafait.—Variations of temperature with altitude in the 
keep this in view. MM. Muntz and Aubin’s methods are most valley of the Seine during the period of high pressures in January, 
suitable for this.—On soi. e applications of the theory of elliptic by MM. Lemoiue and de Treandeau.—A geological map of the 
functions, bv M. Hermite.—Experiments on a haure secondary Loire valley (scale tU-jti)* by M. Gtuner, was presented, 
battery, by MM. Allard, Le Blanc, Jnuhert, Potier, and Tresca. 

The charging of the battery (formed of thirty-five elements, new --- ■ ■ ■ ■ 

model) required a total mechanical work of 1558 hor-e-power rfttwwi,! 

during 2211. 45m., or 1 horsepower daring 35k 26m. The CONTENTS Pa©« 

battery really received only 0 66 of this work. 60 per cent, of abutotlk os thr Past* of Animals. By Dr. Benjamin Wam> 

the work of 6,382, 100 kgm. thus stored was recovered in riis- Richakbson, f.k s . 4J3 

charge (Maxim lamps being used). The use of the accumulator f)u A “^ A k°}<I, , r/»^ t,<onomv ". 

thus cost 0*40 of the work furnished by the dynamo. This loss u "Engel.™..'!. •• Populire Auronomi# von Sim. Nrwcomb" . . . 456 
would in many cases be outweigh® 1 by advantages.—On the Ixkw and Bokorny’s “ Cbemicttl Cause of lire 'J’heomdceHf 

douhlc decomp.jsitions of haloid salts of mercury by hydracids . ,■ .. 457 

ynd by haloid salts of potassium by M. Berthclot-On the &S*JriU^E^ ! I .’ ! ! Jo 

formation of two dibasic acids, sebacic and suberic, in di>tilla- time's Algebra".456 

tion of crude fatty acids by means of a current of superheated tm-iM to th« Kuitor 1— 

steam, by MM. Cahors and Demanjay.-Experimental studies SpeB,c “ 

on the action of permanganate of potash on poisons, forms ViJSfmfrom Nam».-Gx A N?A mW J ’. *. J39 

of virus, and zymotic diseases, by M. Vulpxnn. The method Mias C»bbe and Vivisection.—H, H. Jonnstov .459 

can only be efficacious, he thinks, when the bite is very B*«trical Reiutance of Carbon under Preisuro-— Hkxbxrt 

t88eBt{ or more v- ** th< ! jt \ *. *. *. ■: $ 

manganate (in the d«w recommended) being unable to overtake The Advance u( Norwegian Glaciers - 7 . Innu Roosm . . . Jfo 

the poison, and being booh decomposed. Intravenous in* Intelligence m Birds.—Mn. E. Hubbard . «St 

lection of an efficacious dose of permanganate would be fatal.— n. Auroral Display.— W. E. Koch. . ■ .......... 4#» 

Memoir on thegeneratio*and regeneration of the1 bone of cad- °Vd«. x' h!'Gumto?P "fin™”:™*: 461 
ucons and persistent lionii of Ruminants, by MM. Robin and The Channel Tunnel. By A Stxakan [With Diafrttni) . *. . 443 

Herrmann. They controvert the view that in the present case Sis Chamleh Wvvuh Thomson . 4$ 

th«rw'(Bi an prMirfinnol form of oateoranesis. viz. nutablastie KuM,otv Bomnson, D.D.■#' 


Aeistotlk on the Pabti of Animals. By Dr. Bbnjamin Wa» 

Richanbson, F.R S. 453 

Flammavion’s “Astronomy".436 

Oil* Book Shelf 

Engclmsn's “PopulSreAstronomi*von81m. Newcomb" ... 455 
Iamw and Bokorny's "Chemical Cause of life Theonticany 

Examined ”. 437 

Mm. MulhaU's "Between the Amazon*nod Andes". 457 

Constable's Geometrical Exercises for Beginners ".4« 

Cross's "Algebra” .. . 438 

Lett ski. to the koiTos t— 

ProauBciation of Denf-Mutes who have been Taught 10 Speak.— 

Prof. Alexander Geakam Bell; F. J. Faradav.438 

Vignettes from Nature.—G rant Alien.430 

Miss Cnbbc and Vivisection.—H, H. Johnston ....... 459 

’l'he Electrical Resistance of Carbon under Pressure-— Herbert 

Tomlinson . 459 

Pnlmilithic Floors.— 1 Worthington Geo. Smith.480 

The Advance ut Norwegian Glaciers —J. Innbs Rogers ... 460 

Intelligence m Birds.—Mn. E. Hubbard .«St 

Auroral Difiplay.—W. E. Koch.4(1 

On the Chbsis rxv of thb Plants and Faure Accumulators. 

By Drs. J. H. GlaustOne, F.R.S., and Alfred Tribe .... 461 


ther» 4 i an exceptional form of osteogenesis, viz. metaplastic 
ossification, or direct transformation or cartilage into bone.— 
New pump for compression of gases, by M. CaUletet. A special 
feature is the presence of mercury above a plunger piston, with 
which the mercury moves. An hour’s work will give 400 or 


NotB' . .. 469 

Our As rooNOMiCAi.C olumn:— 

VarinMe Stars... , 4*1 

&S8ISimciaL: 

The Temple Observatory, Rugby.... 


500 gr. of liquid carlxmic tcid or protoxide of nitrogen. The Oeooka.hu-a. notb* * ‘ Jye 

noth or stores compressed gases in bundles of metallic tubes com- 0 ? T ' r "* » SBLFHAra or Corns By G. Gom. 

munlcating with each other, and each holding abourfewr l^ros. Unw^s'.tv' am, tottarox/li l .* .* ‘ J?4 

Pressures of several hundred atmospheres are attained. The Sourttbs and Academies.. 
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TECHNICAL EDUCATION 

HE Second Annual Report of the City and Guilds of 
London Institute for the Advancement of Technical 
Education is one of great interest. It enables us, for one 
thing, to see what progress has been made since the issue 
of the first Report. There can be no doubt that, during the 
short period that this Institute has been in existence, it 


of them in two subjects, in 115 centres, of whom 895 
passed, 66 of these passing in two subjects. Of the 895 
successful candidates, 466 obtained the full certificate, 
having already passed in pure science as wdl as in 
te:hnology. According to the new regulations, the science 
qualifications for the honours grade are raised, the candi¬ 
date being required to produce two certificates in the 
advanced stage of the Department’s examination. The 
Council attach $0 much importance to the preliminary 
training in pure science, that they look forward to the 
time when they will be able to require all candidates to 
adduce evidence of adequate scientific knowledge before 


has begun effective work on a plan which will commend 
itself to and command the confidence of those interested in 
education. The movement has been started with vigour, 
and very soon we shall probably have a widespread sys¬ 
tem of technical schools all over the country. In London 
the City schools belonging to the Institute have been 
eminently successful, to judge from the increasing attend¬ 
ance^ especially upon the physical and chemical classes 
of Professors Ayrton and Armstrong. The classes of 
Prof. Ayrton on “ Electric Lighting and Transmission of 
Power” and “ Electrical Instrument Making ” have been 
so well attended that it has been necessary to make 
arrangements for providing additional tutorial assistance, 
in order that his students might receive the individual 
attention they require. During the past session, 551 
tickets of admission to the evening classes on Technical 
Physics have been sold, showing a considerable increase 
on the attendance last year. Dr. Armstrong, Professor of 
Technical Chemistry, has given special instruction in the 
subjects of “Coal Tar Distilling” and “ Spirit Rectification.” 
The number of tickets sold has been 265. Considerable 
progress has been made in providing suitable new build¬ 
ings for these schools, and in adding additional means of 
instruction and practical laboratory work. Professors 
Ayrton and Armstrong have been inspecting some of the 
best technical schools on the Continent, with a view to 
assist them in organising the institutions in London, 
Last summer, moreover, the foundation of the great 
Central College was laid by the Prince of Wales, w ho is 
now President of the Institute, at South Kensington, 
and its construction is being actively proceeded with. 
In this college, as the Loed Chancellor stated on that 
occasion, from which the entire work of the Institute will 
be directed, instruction of a higher and more advanced 
character will be given, adapted to the wants of those 
who will be engaged in professional or commercial pur¬ 
suits, in which a knowledge of some branch of mechanics, 
physics, or chemistry, in its practical applications, will be 
found, not only serviceable, but almost indispensable. 
The building, when completed, will be supplied with 
laboratories in which the most delicate operations may 
bo carried on; with workshops in which the various 
branches of mechanical and electrical engineering will be 
taught; with gtudios in which applied agt may be prac¬ 
tised, and with lecture-theatres, and nlsen room in which, 
the principles of ictacs will be explained, 

We see from the Report that the candidates fm 
the Institute’s ce rtificates and. diplomas have greatly fa, 
emaeddndntths last yea t While i* the yes* igfi* 
candidates warns omaiMdja fis.en*fe* cl wheat*** 
pMMd:; in tfigg, tjfig candidates• w*m emnirit, tom 
Vol. xxv.—No. 647 


being admitted to examination in technology. It was 
thought that the alterations in the regulations might pos¬ 
sibly have the effect of lessening the number of students 
in attendance at the registered classes of the Institute 
during the present session ; but so far is this from being 
the case, that whilst, according to the. returns received in 
November, 1880, the number of students preparing for 
examination at 78 centres did not exceed 2500, the re¬ 
turns, received at the central office in November last, 
show that over 3300 candidates are now receiving instruc¬ 
tion in 29 subjects at 115 centres. All this is very gratifying, 
for unless the candidates undergo a really testing exam¬ 
ination both in the principles and practice of their art, 
unless care be taken to see that practical knowledge is 
based on a knowledge of scientific principles, wc shall be 
no better off than before, but probably worse. Moreover 
a considerable increase is shown in the number of teachers 
who have been placed on the books of the Institute. The 
new rule which, comes into operation after March 30, and 
which requires, except under special conditions, the can¬ 
didate to have obtained the Institute’s full certificate in 
honours in order to be registered as a teacher, will, doubt¬ 
less, prevent the rate of increase of teachers from being 
as great in the future as it has been during the past two 
years. But the Council rightly feel that the success of 
the work in which they are engaged depends, to a great 
extent, on the efficiency of the teachers who are associated 
with it, and they think that the time has now arrived 
when they are justified in requiring from those who wish, 
to be registered as teachers such evidence of their quali¬ 
fications to impart technical instruction as is furnished by 
the Institute's Honours certificates, or by a strong recom¬ 
mendation from persons of recognised authority. 

This is as it should be, and there is no doubt that the 
Institute will go on raising their examination standard, 
till it reaches the highest limit of efficiency as a test of 
knowledge of the principles and applications of science. 
The Institute is quite alive to the value of labora¬ 
tory and workshop practice, and it does all it can to 
encourage and compel students not to rest content with 
mere book-knowledge, but to become familiar with the 
tools and processes themselves. The Institute is anxious 
to encourage the system in provincial schools, and so far 
as loads allow are witling to lend instruments for the 
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Tilers is such, evident anxiety to give both prin¬ 


ciples, and practice equally fair {day, that fa draw- 
fag Up the syllabuses of the several examinations the 
fwainl fame availed themselves of the suggestions end 
cooperation of manufecturew; and with the view of 
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the candidate’s acquaintance with his subject, they 
have instructed the examiners to make the questions as 
practical as possible, and are endeavouring to secure the 
services of two examiners for each subject, one of whom 
at least shall be actually engaged in manufacture. At 
the same time it is interesting to notice that of those can¬ 
didates who have not attended the ordinary registered 
classes, 47 in all presented themselves from University 
College, London; the Royal School of Mines; the York¬ 
shire College, Leeds; the Glasgow Technical College; 
the St. Mark's Technical College, Grosvenor Square; 
and from other similar Institutions; and of these 41' suc¬ 
ceeded in passing, 23 in the first, and 18 in the second 
division, the percentage of failures being remarkably less 
among this than among any other class of candidates. 
Among changes in the technological examinations, all in 
the way of improvement, we may note that the subjects 
have been so arranged as to group together allied indus¬ 
tries ; examinations in electric lighting, the transmission 
of electrical energy, and electrical instrument making 
have been added; more sensible arrangements have been 
made as to the grades of the examinations; these and 
several other changes all tend to the efficiency of the ex¬ 
aminations as real tests of the attainments of candidates. 

From all this it seems clear that the Council of the 
Institute are impressed with the truth on which we 
have so often insisted in these columns, that there can 
be no efficient practice without sound principles', that 
instruction in the practical applications of science must 
be based upon a knowledge of the science which is applied, 
that instruction in the latter must precede instruction in 
the former, otherwise technical education is little better 
than the old empirical rule-of-thumb methods. Therefore 
we are glad to see, as the Lord Chancellor indicated in 
his speech at the laying of the foundation of the Central 
College last July, that the aim of the Institution will be to 
supplement the work of those institutions, especially the 
Science and Art Department, whose aim is to afford a 
knowledge of the principles of science and art. There is 
distinct evidence in the examinations of the new Institute 
of a gradual tightening of the tests, both for students and 
those who aim at being technical teachers. At the dis¬ 
tribution of the prizes last December Sir Frederick 
Bramwell said that “ the value of these certificates and 
prises depends upon the thoroughness of the test that is 
applied, and it is in the interest of the certificate and 
prize-holders themselves that the standard of the examina¬ 
tion should be maintained, in order that the value of the 
rewards may be duly appreciated. The Institute’s cer¬ 
tificates are intended to be regarded as diplomas of 
efficiency, and with this view they are awarded to those 
only who give evidence of possessing a practical as well 
as a theoretical knowledge of the subjects embraced by 
the examinations. Mere book-learning will not suffice 
to pass our examinations.” 

The City Companies have so far been wonderfully liberal 
in their donations to the Institute, but we hope those which 
have not contributed will take the advice of the Prince 
of Wales at the recfcnt meeting, and lose no time in 
doing sb. Compared with what has been spent in the 
Paris Conservatoire, the sum so far spent by die Institute 
has' been a mere pittance; the City Guilds have 
. ample funds at ibeir command, and they could not spend 


them on a better object, or one more likely to yield a rich 
return for the benefit of London and the country gene¬ 
rally than in an institution that we hope one day will be 
comparable to that of Paris. The success already achieved 
is a guarantee that money devoted to the purposes of the 
Institute will be well spent. 

The Council of the Institute are even already hin¬ 
dered in their work from want of funds; all over 
the country opportunities occur for starting techni¬ 
cal schools in important industrial centres, but this 
requires a little expenditure on the part of the In¬ 
stitute, to encourage an adequate response from local 
sources. It would indeed be extremely useful if, in con¬ 
nection with some more of the numerous science schools 
of the Science and Art Department, a technical School 
were available for those who desired to learn some of the 
practical applications of the principles they had learned 
at the science school. This would greatly help to impress 
upon the public the natural order of connection between 
the two departments. In the arrangement for awarding 
the Holl Scholarships and prizes in connection with the 
Institute, this order is insisted on, for, among [other 
qualifications of the scholars, they must have passed an 
examination in mechanics (or physics), mathematics, and 
chemistry, to the satisfaction of examiners appointed by 
the Institute. All this seems to us very encouraging; the 
Institute is yet young, and technical education in the real 
sense is in this country only a thing of yesterday; but if 
it be developed along the lines indicated by this report, 
there is every reason to hope that in time it will become 
an Institution of the highest national importance. 


THE ART OF DINING 

Aristology; or, The Art of Dining , By Thomas Walker, 
M.A. With Preface and Notes by Felix Summerly. 
8vo. Pp. 96. (London : George Bell and Sons.) 

Food and Feeding . By Sir Henry Thompson, F.R.C.S., 
&c. 8vo. (London; Frederick Wame and Co.) 

T HE two dinners which stand out in our memory as 
events in our life were of very different characters. 
The one consisted of brown bread and lard, washed down 
with some rough country wine, and was eaten in the 
middle of a Tyrolese glacier. The other embraced every 
delicacy the heart could wish. Our appreciation of the 
first was due to compulsory fasting for some time pre¬ 
viously. Our appreciation of the second was due to its 
intrinsic merit. In it the dishes seemed to be so arranged 
that each one stimulated the palate for the one tha t suc¬ 
ceeded it, and the wines given with each course were so 
selected as to increase the appetite for, and appreciation 
of; the solids. We then, for the first time in our life, began 
to realise that cookery was a fine art In speaking of the 
fine arts we generally include only those which appeal to 
the special senses of sight and hearing, such as sculpture, 
painting, architecture, music, and we rarely think of modes 
of appealing to the special senses of smell and taste. Yet the 
latter two are perhaps quite as closely connected with our 
emotions as the former, and as capable of exciting keen 
sensations of pain and pleasure. Smell and taste differ 
from sight and bearing in being much more easily ffctigued, 
and this may partly be the cause of their imperfect cultiva- 


March 23, 1882] 


NATURE 


47 ? 


lion. Another cause is, probably, the closer connection 
which smell and taste have with the process of nutrition, 
and the consequent alterations which repeated impres¬ 
sions upon them may have upon the general well being. 

A man may pass long hours ina'picture gallery or concert 
room, receiving impressions good, bad, or indifferent, 
without much effect upon digestion or circulation, but a bad 
odour would quickly excite nausea or sickness. The im¬ 
pressionable natures of Southern Italy object to strong 
perfumes, even though pleasant. The sense of taste dif¬ 
fers in one particular from the other three, viz. that while 
the agents which excite them may remain outside the body* 
the substances which excite taste are taken into the body, 
and thus have an action upon it independently of their 
mere effect upon the sense itself. In gratifying this 
sense, therefore, we have to consider not merely what 
will give the greatest pleasure at the moment, but what 
will be most satisfactory in its after results. Fortunately, 
pleasure to the palate usually aids digestion, if obtained 
in the proper way; but comparatively few people know 
the art of dining properly themselves, and still fewer know 
how to give good dinners to their friends. 

The two works before us are intended to supply this 
lacking knowledge, both by giving general rules and 
special examples. Walker’s “ Aristology ” deals more 
with the general rules of dining, and especially of dining 
as a social duty, and Sir Henry Thompson more particu¬ 
larly with the details of food and cookery. In discussing 
food, the latter author makes some very sound remarks 
regarding the excessive amount of butcher's meat eaten 
by Englishmen, and its injurious consequences. In the 
working classes it leads to wasteful extravagance, although 
the manual labour which they have to undergo may lessen 
its deleterious effect upon their health. In the upper 
classes, where its price has but little effect upon the purse, 
its injurious action upon the body is increased by want 
of exercise, and tends, as the author truly says, to shorten 
or embitter life. The food of middle class Englishmen 
might be rendered not only much more palatable, but 
much more healthy, by the introduction of larger propor¬ 
tions of fish, vegetables, and farinaceous substances, as 
well as by greater variations in the modes of preparation. 
Both these subjects are well considered by Sir Henry 
Thompson. 

The question of the best combination of dishes in a 
meal, and the arrangement of the meals, next engages the 
author’s attention; and after this he discusses the ques¬ 
tion of wines, coffee, water, and tobacco, gives a scheme 
for a dinner, and a number of menus for different months 
in the year, finishing up with suggestions for the improve¬ 
ment of public dinners, and for the better teaching of 
cookery and supply of food throughout the kingdom. 
The contents of Sir Henry Thompson’s book thus cor¬ 
responds to its title, "Food and Feeding,” and it gives 
the dements of the dinner. Walker's “Art .of Dining” 
aspires to a higher gastronomic, level, dt is written in a 
series of most readable little essays, in which the direc¬ 
tions which concern the kitchen are omitted, and the 
foods are discussed as they appear upon the table. The 
key-note of the book may, be found in the little sentence 
" The chief maxim in dining with comfort is to have what 
you want when you want it,” and in order to attain thli the 
writer shows how the attendants should be ordered, end 


bow the little adjuncts to the dishes should be arranged, 
so that no one shall have to wait for anything a moment 
after the desire for it has arisen. But more than this. 

It often happens that people do not know what to desire, 
and this the author tries to show them, by giving them 
illustrations of little dinners which he has had with his 
friends, and in which dishes and wines were so arranged 
in quantity and quality as to give the maximum of enjoy¬ 
ment. A puzzle in physics is the question whether a glass 
of water containing a coik would be heavier when the 
cork was fastened to the bottom of the glass or allowed to 
float on the water. The answer is that it would be heavier 
when the cork was at the top, because its place at the 
bottom of the glass would be taken by an equal bulk 
of water, which is heavier, and thus the attraction of 
gravity would act on the greater mass at the lesser 
distance. The author would apply a similar principle to 
the art of dining, and, instead of as usual keeping the 
delicacies until the last, when the appetite is palled by 
the previous dishes, he would give them first, when their 
enjoyment would be heightened by an excellent appetite. 

“ At a party of six persons, if the dinner consisted of 
soup, fish, a joint, and three woodcocks, I maintain it 
would be much better to serve the woodcocks before the 
joint, both on the score of enjoyment and of health—of 
enjoyment, because a delicacy, when the appetite is nearly 
satisfied, loses a great part oi its relish, and is reduced to 
the level of plainer food whilst the appetite is keen—of 
health, because it is much mure easy to regulate the appe¬ 
tite when tlic least tempting dishes are brought last. By 
serving delicacies first, people would dine both more 
satisfactorily and more moleratclv, and entertainments 
would be less costly and less iroublesome.” 

This quotation may serve as an example of the book. 
To quote all that is worthy would be to transcribe the 
volume, and if it were read carefully and acted up to by 
every host, dinners would become a source of pleasure, 
instead of being, as they too often are at present, weary 
state, and unprofitable. 


OUR BOOK SHELF 

Studies on Apus, Limulus and Scorpio. By E. Ray 

Lankester, M.A., F.R.S. (London: J. and A. 

Churchill, 1881.) 

In these exceedingly clever memoirs we have a proof of 
how much can be made out of even well-known subjects 
by assiduous research, when combined with some specu¬ 
lative talents. The first memoir on Abus cancri/ormis is 
a valuable contribution to our knowledge of this most 
interesting Crustacean. The second on Limulus, an 
Arachnid, is even more interesting, and in its conclusions 
mqre startling, with it is combined a very elaborate com¬ 
parison of the various systems of Limulus with those of 
Scorpio, and starting with the undoubted affinity of 
Limulus to the strange extinct Eurypterina, we have the 
suggestion that the Merostomata, including under this 
head the Xiphosura, the Tnlobita, and Eurypterina di¬ 
verged from the main stem of the Arthropod pedigree at 
a point between that indicated by the grade of organisa¬ 
tion of Peripatus, and that occupied by the Pro-Phyllo- 
poaa or earliest Crustacean?, and it was in the time that 
these three great groups began to be formed, that each 
.carried off with it some distinct evidence of their common 

fie illustration* vastly assist in explaining the various 
technical details, and we are glad to see a urge number 
incorporated in the text, thereby being rendered much 
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more easy Of reference to the reader, than when relegated 
to {dates at the end of a memoir. 

Fashion in Deformity, as Illustrated in the Customs of 
Barbarous and Civilised Races. By William Henry 
Flower, LL.D., F.R.S., F.R.C.S.,&c. With Illustra¬ 
tions. 8vo, pp. 85. (London : Macmillan and Co.) 

If Prof. Flower by this little work has not rendered good 
service to medicine, and tended greatly to prevent the 
diseases due to the prevalence of absurd fashions, it is 
certainly not his fault. He discusses the curious fashion 
which has prevailed among all nations, of inflicting upon 
themselves serious pain and inconvenience, as well as 
rendering themselves abominably ugly, in their endea¬ 
vours to conform to a false standard of beauty. He begins 
with the epidermal appendages—nails, hair, teeth, and 
skin, pro reeding to alterations in the bony skeleton. After 
discussing the modes of dressing the hair, the first figure 
he gives is that of the hand of a Chinese ascetic, in which 
the finger nails appear to be nearly a foot long, and twisted 
almost like the tendrils of a vine. The custom of tattoo¬ 
ing perhaps inflicts upon the votary of fashion more pain 
than almost any other. The process varies from making 
gashes with sharp stones, and rubbing wood-ashes into 
them, to pricking delicate patterns into the skin by pieces 
of shell cut into a number of fine points, or by a bundle 
of sharp needles, and then rubbing colouring-matter into 
the punctures. The custom of wearing rings and plugs 
in tnc lips, nose, and ears is sometimes carried to a most 
exaggerated extent, one man, in an island near New 
<iuinei, having such holes in his ears, that the lobes were 
converted into great pendants of skin, through which he 
could easily pass his arms. Such deformities of fashion, 
although most disagreeable to our ideas, are of much less 
importance than those which affect the bony skeleton. 
The author gives a full description of the various modes 
of altering the shape of the head adopted by various 
tribes, and of deforming the foot amongst the Chinese. 
But from savage tribes, Mr. Flower passes on to deformity 
in fashion amongst ourselves. He shows, by drawings of 
deformed English feet, and of the modern Parisian shoe, 
that, much as we may ridicule the Chinese, we are very 
little better than they. In one particular, indeed, we may 
l>e said to be very much worse than either Chinese or 
savages, for, while they deform the foot, we deform that 
part of the body which contains our vital organs. How 
far removed from nature is the form imparted to the 
figure by fashion, is seen by comparing the figures of the 
Venus of Milo, and of a lady dressed in the fashion of 
*1880. 

We fear that no amount of warning regarding the pain, 
suffering, and danger to life which such fashions entail, 
wifi ever prevent them from being followed; but it is 
possible that when fashionable people come to se© that 
their absurdities reduce them to the same level of taste as 
a Botocudo Indian or Bongo Negro, they may he induced 
to seek after a higher standard, which shall at once be 
beautiful, and true to nature. 

Cameos from the Silver-Land; or , The Experiences of a 

Young Naturalist in the Argentine Republic. By E. 

W. White. In two Volumes. VoL I. (London: John 

Van Voorst, 1881.) 

This is the first volume of an interesting work which 
would appear to give a true and vivid sketch of the great 
Argentine Republic as it is at the present day. The great 
Republic seems, by the test of the London Exchange, to 
be well holding its own, but the notions current in Eng¬ 
land about it are often absurd in the extreme. Mr. White 
has in this volume given ns a very good guide-book to 
the province, detailing the chief peculiarities, of its eli¬ 
minate, giving an account of its various races, of the state 
of the education of the people in the provhtee, and of Us. 

1 ifatural resources. Buenos Ayres it deterifted to a very 


enthusiastic way, and the behaviour of its inhabitants Is 
spoken of in glowing terms The first few chapters are 
devoted to the experiences of our young naturalist in the 
large cities. When be left these for trips to Cordoba and 
such like distant places his experiences as a naturalist 
began, and we follow such wanderings with real pleasure. 
At one time he journeyed to Cosquin to hunt the Candor; 
again to Mendoza for the Guanaco; but wherever be 
went be was sore to observe and record some interesting 
incident about the flowers and birds and insects that he 
met with. 

Select Extra Tropical Plants Readily Eligible for In¬ 
dustrial Culture or Naturalisation , with some Indica¬ 
tions of their Native Countries and some of their Uses. 
By Ferdinand, Baron von Mueller, K.C.M.G., M.D., 
F.R.S. New South Wales Edition, enlarged. (Syd¬ 
ney: Government Printers, 1881.) 

It would be difficult to convey an accurate idea of the 
large amount of information which the author has brought 
together within the compass of the 400 pages forming 
this volume, an edition of which was some years ago 
published by the Victoria Acclimatisation Society, and 
also not long since in Calcutta by the Central Government 
of India. While the present edition does not put in aclaim 
for completeness, either as a specific index or as a series 
of notes on the respective technologic applicability of the 
plants enumerated, still, we have here brought together 
an immense assemblage of useful plants arranged in alpha¬ 
betical order, but with a systematic index and also their 
correct scientific names, and the chief facts of interest 
that concern each as to its uses to mankind. Some ot 
these plants, all of which are presumed to be capable of 
cultivation in extra-tropical countries, are good for food, 
either as yielding pot-herbage, or roots, or fruits. Others 
are useful for dyes, for their fibre, as fodder-plants, as 
medicinal plants, or as timber-trees. The information in 
all cases is given in the fewest posible words. Baron 
von Mueller is to be congratulated on the honourable 
part he has taken now for many years in enriching the 
culture-resources of his adopted country, and we echo 
his hope that this most valuable manual of useful plants 
may be placed in the leading library of every State school 
in the Australian colonies, when it will be sure to aid in 
educating the youth instructed therein, in a special 
knowledge that may be of immense service in the future 
of Australasia. E. P. W. 


LETTERS TO THE EDITOR 
[The Editor does not hold himself responsiblefor opinions assessed 
by his correspondents. Neither can he undertake to return , 
or to correspond with the writers of rejected manuscripts. 
No notice is taken of anonymous communications, 

[ The Editor urgently requests correspondents to beep their letters 
as short as possible, The pressure on hu space is so great 
that it is impossible ot/urwue to ensure the appearance even 
of c ommu nications containing vnttretting and novel /bets.] 

Vignettes from Nature 

If Mr. Grant Allen does not mean what he says, I should 
strongly recommend him, alike for his readers' sake end Ms 
own, to say what he mean*. 

When be wrote, “As a matter at fret, it saems. pr o babl e th a t 
our actual fauna aad flora an on the whole not only quite as 
big os any previous ones, but even a great deal MireCr," and 
went onto cite the “modem"whales, the "living M mrty4feet 
shark, and die elephants of the “recent period" (which not I, 
but bis friendly reviewer, Mr. Wallace, converted iato the “ pea- 
sent time"), I naturally understood him to mean that the 
“actual;" “modem/ or “living" forms of these type* me 
larger than any eoR-espoaffng “extieot " fewiaof the «aw. It 
. now appears, boweverv tbathamsnat to include esetmet whales, 
mtimt sharks, and the extinct mammoth (with, of course, its 
contemporaries) as members of the “actual" buna. 

To me it seems for better that science-should net be taught In 
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Uw'fmbUe at aU than that by the the u>e of the " vague but com¬ 
prehensible language of ordinary life*** such erroneous ideas 
he propa gated . 1 can assure Mr. Grant Allen, from no 
naudl experience of popular science-teaching, that the public 
mind is qokc capable of drawing a very clear distinction between 
" Hving "and "extinct’' animals, sod would urge him to keep 
that distinction steadily iu view in anything he may hereafter 
write on the subject. 

With reference to the sharks’ teeth brought up in the Challenger 
dredgings, in that part of the Pacific between Polynesia and South 
America, I may mention that only within ibe last week I have 
Seen a collection of sharks’ teeth from a " coprolite ” digging 
in South America, among which w as one of five inches by four, 
closely corresponding in its mineralised condition with the large 
Challenger teeth} and associated with them were rolled frag¬ 
ments of elephantine molars, presumably Maiteeton Andmm. 
And yet, according to Mr. Grant Alien, they belonged to oar 
actual fauna ! W. B. Carpenter 

56, Regent's Psrk Road, London, N.W., March 20 


Fisher’s " Earth’s Crust ” 


The verdict of Nature on the Rev. 0 . Fisher’s " Fhysics of 
the Earth's Crust" is that ** One or two points do seem to 
emerge from this assemblage of calculation as fairly clear and 
established on tolerably firm foundation. Such as that the con¬ 
traction of the earth iiy cooling is inadequate to the production 
of its greater inequalities ” . . That ** there must be subter¬ 
ranean irregularities of density.” I ask for a fresh trial on the 
ground that the evidence is in-ufficirnt. 

On the first head, what Mr. Fi*her has done is this. He has 
started with the assumption that no part of the earth became 
solid till the whole had cooled down to a uniform temperature 
of 7000* F. With this and some other minor assumptions he 
has been led to the couclu'i<>n stated above. And he has high 
authority on his side, lor this Is ihc assumption made by Sir W. 
Thomson in his well-known paper, "On the Secular Cooling of 
the Earth.” liut the facts that an assumption is not in itself 
physically impossible, and that it enables you to integrate a tire¬ 
some differential equation and obtain numerical results, are not 
sufficient to establish the truth oF the assumption. There are 
other ways in which the earth may have passed from a fluid to a 
solid state, some of them, to say the least, quite as proluible as 
that which Sir W. Thomson adopts. I very much fear then 
that Mr. Fisher cannot be said to have established even his 
negative proposition. Indeed, to my mind, Mr. Fisher’s work 
seems rather to show that the earth did not consolidate iu the 
waysupposed by Sir W. Thomson. 

The second point, strongly insisted on not only by Mr. Fi-hcr 
bat by many other eminent phyrichta, which the reviewer looks 
upon as finally settled, is the doctrine that the material of the 
crust must be denser beneath the ocean ta-ins than beneath 
continents. The belief is grounded on the following argument 
If this were not so, the preponderance of land on the northern 
hemisphere * ould attract tbe water, and the consequence would 
be that the >ea-]evel would be higher in the northern than in 
the southern hemisphere. The answer is • How do we know 
that this Is not so ? At the outside the difference of level would 


not amount to more than a few hundred feet, and what is there 
to prove that the mean level of the sea in Sr. George’s. Cbwinel 
is not a few hundred feet farther from ihe earth’s centre than the 
mean level of the sea at the point diametrically opposite. It 
might be so, and we should none of us be a Lit the uker. The 
fatuous Indian deviation of tlie ptomaine, too, can hardly 1 -e 
looked upon as conclusive, whan we reflect that it has been found 
capable of explanation in several ways by the ingenuity of the 
former Astronomer- Royal and the late Archdeacon Pratt. No 
problem that admits of several solutions can be appealed to as 
conducive on a point like this. Mr. Fisher’s treatment of tbe 
Revelations of the Thermometer cannot either be accepted as 
satisfactory. Ahy one who hae rough’y pitted to scale a 
spctfMi over the bt. Gothard sees that a segment of a circular: 
cylinder does m t represent, even to a very loose degree of 
*“ the contour of the mountain, 

r u of the cause to which Mr, Fisher would 
of the rocks of the earth's crust as hardly 
rielygooefurther. Thateaetalathe 

oTMm. Thateontertud rm^T^c^traw^^eoidii 
dyhet la a wetVVjwwn fact; Take for Instance the dykee wfckh 


scam so thickly the Palaeozoic rocks of Scotland; but here the 
dykes were formed long after the contortions, and besides their 
general direction does not coincide with the longer axes of the 
folds into which the rocks have been bent. In other cases of 
violently-contorted rocks there Is a striking absence of dykea; 
this is ‘o along the coast of Glamorganshire and Pembrokeshire, 
where we have about the most marked case of intense folding 
and inversion in tbe British Isles. And this is still more strik¬ 
ingly the case in thnt marvellous example of contortion ami 
inversion to bs seen in the Canton of Glaum?, which has been 
i o graphically described by Ilrim. Nowhere, as far os we know, 
on tlie earth’s surface lias inversion gone to the length it has 
here ; dykes da traverse the Palaeozoic rocks, but they none of 
them run up into the Secondary and Tertiary beds, and the 
contortion did not begin till towards the end of the Eocene 
period. 

I for one should be only too relieved to think that some 
certainty, even if it Mere only of a negative kind, had been 
arrived at in the problems of ihe Physics of the Earth’s Crust, 
but I fear we arc a long way off this happy consummation at 
present. A. II. GrkRN 

Yorkshire College, Leeds, March 14 


An Equatorial Solar Spot 

The occurrence of a spot clo^e to the equator is so rare <1 
phenomenon that it may interest some of your readers to know 
that thi re is such a spot now on the di* c. 

On the 6th 1 noticed a spot, not long entered, and close to the 
equator; it was a large, w ell-defined, regular, oval -pot, with a 
mag. axis exactly parallel to the sun’s equator. On Ihe loth, at 
I oh. 45m. G. Aslron. Time, this spot crowed the prime 
meridian, at a distance from the centre of the disc equal to o t2o 
the radius, measured towards the true north limb, in the direc¬ 
tion (i56°-336“), i.e. parallel to the sun’s axis. 

This di-tance, 0120 P., corresponds to hel. 1 st. 6°-9, mea¬ 
sured frr m the centre tow nrvk the north; therefere, as ihe 
latitude of the centre is now 7° 2 south, the trne hel. lot. of the 
spot is o #, 3 S. 

The observations for determining the place of the -pot were 
made on the 10th at 4.45, and on the nth at 12.45 * during the 
interval the spot had crossed the prime mrridian, and the 
" position ” of the axis of the spot, which had remained enn- 
stai.t from the 6th till 4.45 on the 10th, had, during the intern!, 
changed from (90*-270 l ), having reference to the sun’s axis, to 
(38*-* iS°), i.e. 52 0 in *0 hours. 

There was iv> further change from 12.45 to 4.45 on the nth : 
and on the 12th the character of the spot was so altered that jou 
could not distinguish any mnj. axis at all. The instrument u-ed 
was the 7i-inch equatoreol refractor. Wentworth Eruk 

Sherrington, Bray, Co. Wicklow, March 13 


Seaaonal Order in Colour* of Flowers 
Six years ago the question was brought forward in this journal' 
(Vol, xiii. p. 427) whether light has any influence on the colour 
of flow ers. 1 then called attention to tbe experiments made by 
Askena-y in 1875 {Ilotanixht Zeifung, 1876, No, 1), from which 
he inferred that the action of light was different, some flowers 
being changed by darknes, but others not. Having my; elf from 
time to time studied this subject, I have seen, like other observers, 
that several kinds of pigment appear in complete daikness, but 
that in many of the-e cases daylight strengthens the tint and in¬ 
creases the hue. Not only flowers, hut also other farts of the 
plant are thus affected, 1 found for instance that the shoots of 
several potatoes grown in the dork were coloured pink, that a 
bud of an elder-tiee formed under the same circumstances two 
red-cof ured intemoda*, and that crocu e°, tulip*, and hyacinths 
produced coloured flowers, whereas Antuba japonita gave red-. 

1 coloured, fruits. It seems from these experiments that the plant 
is able to produce colouring matter without help from any source 
of tight But it is an important fiict that the colours formed In 
the Ark and those fumed m the light often do not possess the 
same beauty. To prove this, I raised a bulb ef 1 jacinth with 
two buds (or "noses” as they are called by Dutch florists)j one 

1 at the'*we buds was covered by a piece of thick opaque paper 
to prevent the sun thlnlng upon it, while tbe other bud vu un¬ 
covered, and thus could enjoy the sun’s influence. After aquae 
weeks the rUftreoee was very marked, the covered flowers being 
lert intensively coloured thau the others; This way of expert*-' 
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men ting gave more striking results than that proposed by 
Askena-y, who kept the hyacinths in the dark until the whole 
inflorescence had opened, then cut off the upper part of the 
flp\ver-stalk with half of the flowers and exposed It to daylight, 
while the others remained in their dark place. But he also saw 
that the latter flowers remaine i less coloured. 

experiments were also made by me with Aucuba japonic *, 
which plant produced white flowers in the dark instead of 
purplish-brown ones in the light, just as the lilac does when cul¬ 
tivated in winter by florists. On the other hand, flowers of 
Crocus vernm and Tutipa gestneriana did not perceptibly change 
their cobur. Among the leaves 1 experimented upon, I mention 
a Coleus -which in the light produced green leaves with red lines, 
whereas the same sort gave in the dark yellow leaves with almost 
colourless lines. Achyranthes behaved very curiously, producing 
in the dark two normally coloured leaves, but the new-formed 
internode which supported them was almost white instead of red. 
This re«ult calls to mind that of Batalin, who found ("Acta 
horti petropditani," t. vi.) that plants of Polygonum Fagopyrum^ 
which he had raised from seeds in the dark, were quite colourless, 
so that the difference from those grown in the light is very 
great, the latter, as is generally known, being of a dark red 
colour. 

It appears from these examples, that those organs which are 
put into the dark in a very undeveloped state (so that they must 
much enlarge there) undergo much disc flouring, whereas those 
parts that are hidden in a more advanced stage of growth, lose 
less colour, in some cases almost none. 

Lilacs, for instance, develop in the dark from quite small studs, 
and so do flowers of Aucuba. Buck-wheat plants grow from 
small seeds containing a small hypocotyl, that enlarges afterwards 
toon exceedingly long part. The above-mentioned colourless 
long internode of Achyranthes came from a very small stud. In 
all these cases there can be only a small quantity of pigment (or 
chromogcne) in the part before its development, and only this 
small quantity seems to be spread over the same part when many 
times enlarged. These cases, accordingly, render it very pro¬ 
bable that light is necessary to increase the quantity of pig¬ 
ment, and that the pigment present, originates from the time 
when the plant was exposed to sunlight. 

But tulips, hyacinths, crocase*, berries of Aucuba, Sic. lose 
very little of their colour in the dark. Why is this? Because 
the buds of the flowers named, when hidden in the bulb are 
quite complete, and the green fruit of Aucuba had reached 
nearly their natural sue at the time they were deprived of light. 
I think these flowers and fruils had already stored up a great 
deal of chromogcne which they received from the leaves during 
the time when the bulb and the fruit were formed, just as they 
possessed a sufficient quantity of food to reach perfect develop¬ 
ment of all parts in the dark. 

According to thU opinion, the colour of a flower, fruit, leaf, 
Ac. when grown in the dark, depends only on the quantity of 
colour-making matter or chromogene that is contained in the 
put at the moment when it is withdrawn from the light. This 
opinion is supported by an observation of Askenasy’s (Bot. 
Ztg., l.c.) t who found that buds of Pulmonaria officinalis in 
'different stages of development, when placed into the dark, got 
their colours the more perfectly the larger the buds were at the 
time of darkening. The buds which were smallest at that time 
exhibited almost white flowers. 

My conclusion is then, that light is necessary for forming, if 
not the colouring matter it-elf, yet a matter (chromogene) which 
can easily pass into the pigment. J. C, Costxkus 

Amsterdam, March 12 

The Electrical Resistance of Carbon under Pressure 

I AM indebted to Mr. Herbert Tomlinson for drawing my 
attention to his most interesting comparisons between the 
behaviour of carbon and of metals in respect of change of 
electric resistance under mechanical stress, and am glad to see 
that bis delicate determinations entirely rapport my conclusion 
that the excessively slight change 6f specific conductivity pro¬ 
duced by stress ia hard coke carbon cannot possibly explain the 
great variations of resistance observed in the carbon telephone, 
carbon rheettat, Ac. I have also learned that a similar conclu¬ 
sion was arrived at some time ago by Professors Naocsri and 
Fsgltni, and that some experiments mads by Prof. W. F. Bar¬ 
rett of Dublin on the buttons erf compressed lamp-blank prepared 
in Edison's laboratory for use la his, well-known carbon tele¬ 


phone lead to a precisely similar result. I am therefore perfectly 
willing to admit that before the publication of my experiments 
this question wa* virtually settled. It is quite dear that the 
carbon telephone doe* not work by any variation in the specific 
resistance of the carbon, but by the partial opening and dosing 
of the circuit at certain surfaces where the intimacy of the con¬ 
tact can be varied by tbe vibrations, 

Bristol, March 20 Silvanus P. Thompson 

Vivisection 

As I am named in your article thus headed (p. 429), I shall 
be obliged if you will permit me a brief explanation of my posi¬ 
tion in regard to the question. There is doubtless in point of 
suffering n very great difference between such experiments on 
animals as those tabulated by Prof. Yea (and cited in yoar 
article) and those common upon the Continent, and of which the 
horrible tortures perpetrated by Professors Schiff, Mantegazza, 
and Paul Bert may be taken as fair types. But I fail to see by 
what mean*, whether legidative or otherwise, the atrocities of 
vivisection are to be prevented, while its more moderate practices 
are to be permitted. Had the sins of the experimentalists been 
confined to the “hypodermic injection” of a few mice, as Sir 
James Paget has tried hard to make the public believe, I venture 
to assert that no outcry would ever have been raised on the sub¬ 
ject. I for one should certainly have thought the cause unworthy 
of support. But the truth is, unfortunately, far otherwise. It 
is not against the inoculation of " vermin," or the pricking of a 
“tadpole’s tail,” that the indignation of the English people has 
been stirred, hut againfl the prolonged and exquisite torments to 
which such highly sentient creatures as horses, dogs, and other 
domestic animals have been and still are subjected, often under 
the influence, not of chloroform, but of curare. So long 
as English physiologists continue to cite these things with 
approval, and openly to regret that tbe effects of public 
opimon in this country are such as to throw obstacles in 
the way of “free” and unlimited vivisection, as practised 
in the Continental schools, so long, 1 apprehend, the agitation 
deprecated in your article, will go on, and gather strength. It 
is the influence of public opinion only, which in this country 
finds expression as it does in no other, that has hitherto pre¬ 
vented the physiological laboratory of England from becoming 
as notorious a scene of honor as that of France, Italy, or Ger¬ 
many. And, let it be borne in mind, that the stir on this subjeot, 
which has expressed itself recently in the pages of various 
reviews and magazines, was set going by the demand of the 
Medical Congress for unrestricted vivisection. Sir William 
Gull’s opening sentence in the Nineteenth Century of this month 
is, therefore, wide of the mark. Not less docs he mis-state the 
case, when, in the course of his concluding observations, he 
infers that I bring against physiological research the charge of 
Atheistic tendency. That charge is distinctly made by me, not 
against legitimate research of any kind, but against a method 
which I wholly dissociate from “ science ” properly so called. 
And it is a charge not lightly made, but based on sound expe¬ 
rience and thoughtful observation, unbiassed by " emotion ” of 
any kind. 

As it has not been my privilege to escape the customary per¬ 
sonal retort of pro-vivisectors with regard to tbe wearing of 
fur, feathers, and the utilisation of animals, whether for food, 
pleasure, or clothing, I shall hold myself indebted to your 
courtesy for permission to make the following statement In fasti- 
ficatiou of my own consistency:—I ttfever buy fan, feathers, 
ivory, kid gloves, stuffed birds or other creatures. I have long 
been engaged in trying to introduce the use of vegetable leather 
for making boots and shoes, and have devoted much of my time 
to die question. I detest all " sport ” which necessitates the 
pain and suffering of living creatures, and have written many 
articles and letters to various journals for several years put 
against seal-hunting, pigeon-shooting, coursing, battues, and 
rabbit-gins. Of late yean I have added M vivisection'' to the 
list. My husband’s horses wear no bearing-reins; and I never 
see cruelty without Interfering at the rifle—*» I know bat too 
well—of personal insult Finally, it la twelve years since X 
tasted flesh or fowl of any kind. Anna Kinosfojuj 

11, Chapel Street, Park Lane, W., March 16 

[It seems a somewhat on warranted and unworthy argument 
, that because some foreign experimenters have been guilty of 
1 excess, therefore wo are^totally to sapprsra In England that which 
i all competent persona know and declare to constitute a most tm- 
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_t branch of physiological method ; and there is certainly 

no ground for the statement that it is “the influence of public 
opinion only" which has hitherto prevented abuse in this 
country. As pointed out in our article, the English physio¬ 
logists themselves took the initiative in laying down a code of 
rules against abuse some time before the sense of the general 
public was aroused, and it does not appear that since this has 
been aroused there has been any change in our physiological 
practices. Moreover, we cannot think that many of our readers 
will resemble our correspondent in failing to see that “atroci¬ 
ties” may be gnaided against while “more moderate practices" 
are allowed; and in this connection it is always to be remem¬ 
bered that our English physiologists Have gladly acquiesced in 
legislation directed against the former.—E d.] 


Towards the dose of an interesting article on Vivisection in 
a recent number of Nature (p. 429), the following remarks 
from an article In the Fortnightly Rcvi<w by Lord Coleridge 
occur: “ What would our Lord have said, what looks would He 
have bent upon a chamber filled with unoffending creatures which 
He loves, dying under torture deliberately and intentionally in¬ 
flicted.” Prof, Yeo in answering this, quotes “ Ye are of more 
value than many sparrows,” “ How much then is a man better 
than a sheep.” But there is one passage in Scripture which I 
think has even a closer connection with vivisection than those 
mentioned above, namely, the healing of the man possessed with 
devils (Mark v. verse 13), “ and the undenn spirits went out 
and entered into the swine; and the herd ran violently down a 
steep place into the sea (they were about two thousand;) and 
were choked in the sea.” If our Lord therefore considered it 
expedient to permit the destruction of a u hole herd of swine, 
numbering 2000, in order to alleviate the sufferings of the de¬ 
moniac, surely the labours of a man like Hunter must be justified, 
who by experiments on living animals has been the means of 
reducing death from aneurism of the principal artery of the 
lower limb from 95 per cent, to 10 per cent., as stated by Sir 
James Paget. 

Charles Alex. Stevenson 
45, Melville Street, Edinburgh, March 14 


dantly proved that cattle and sheep inoculated with attenuated 
virus are protected against the otherwise deadly effects of un¬ 
cultivated virus, they do not enjoy similar immunity from the 
ravages of a natural epidemic of splenic fever. I should be glad 
to know whether any record is forthcoming as evidence that the 
inoculation of the attenuated virus has proved as successful 
against natural epidemic arising under ordinary conditions as 
against artificial introduction of the virulent matter into the 
syitem, A Student 


“ Eophyton ” 

After all that has been written, both in England and abroad, 
about the inorganic nature of Eophyton, it is strange to see such 
statements as those made by Mr. Elsden, in Nature (vol. xxv. 
p. 409). As long ago as 1873, I pointed out that in Sweden it 
occurs under circumstances, which most decidedly prove that it 
cannot have been any plant or organic being whatever, and 
Principal Dawson has been led to precisely the same conclusions* 
from his i-tudics of Eophyton at St. John. Last year, I further, 
by way of experiment, produced Eophytons, which cannot be 
distinguished from the Cambrian ones. A. G. Nathorst 
Geological Survey Office, Stockholm, Sweden, March 16 


“Telescopic Definitional) a Hazy 8ky” 

Mr. Royston-Pioott’s letter in Nature, voL xxv. p. 77, 
reminds me that during the Transit of Venus in 1874, the sky 
here for the greater part of the day, being covered with thick 
but varying clouds, I several times, for n considerable time 
together, saw ihe planet on the sun's disk, with the naked eye ; 
the cloud at these times stopping out the superfluous light, but 
not stopping distinct vision. 

I may add (though off the line) that, towards evening, the sun 
shone out brilliantly, and from my garden, through a bit of 
smoked glass, I watched the whole egress. Unfortunately, the 
subsidiary station, which was to have been here, had to he 
abandoned at the la^t moment, a matter of great regret to all 
concerned, and to all interested, and not the least to myself, 
having witnessed a great chance which there was no one toW. 

Nelson, New Zealand, January 27 A. S. Atkinson 


Muffs and Vivisection 

Your correspondent, Mr. H. H. Johnston, of the Zoological 
Gardens, has offered your readers some " facts” w hich, he says, 
he “ knows to be true.” He says that some little time ago I 
called on “a distinguished member of science"; that “three 
things were observable in my outward presentments to wit, 
ostrich feathers in my bonnet, a bird of paradise on, or near my 
muff, and an ivory-handled umbrella; and that the man of 
science took each of these articles as a text for a rebuke to me 
for encouraging cruelty. Sir, these "facts" may possibly be 
“ accurate enough for scientific purposes '’ like some others which 
we heard of at Bond Street, last winter, but they have given 
much merriment to those who happen to be acquainted with my 
real “outward presentments.” Suffice it to sty, that I never 
paid such a vhitaa Mr. Johnston describes; never received such 
a rebuke j never used an ivory-handled umbrella; never wore 
a bird of paradise* or any other bird, either in or near my muff, 
or any other portion or my attire; and, finally, having never 
possessed such an object in my whole life, am driven to think 
that the only Muff connected with the ridiculous story, must be 
the person who assures us he “ knows " it to be true. 

1, Victoria Street, S.W. Frances Power Cobbb 


Pasteur’s Inoculation! 

In the Proceedings of the St. Louia Medical Society, recorded 
kt the iA Zowm Medical and Surgical Journal for December 
last Dr. Spinsig is reported to have raid 1—“ Splenic fever only 
pwraUa where there is low ground, or what is called ‘bottom 
that *!* “ d shepherded on such ground 
will take this disease, while those that are shepherded in lofty 
regions never take It. But Prof. Pasteur had perfect confidence 
In his antidote* and asserted that if the sheep were properly 
•vaccinated it would make no difference where they were, 
heotuse the «>edfic pobon oould not reach them. In Germany, 
however, they found this wu not the cast." May I ask, through 
gw columns, what la Dr, Spindg's authority focthis atate- 

Again, I have been informed, that although it Wbaen abut* 


The Weather in South”Australia 
Mrs. Merrifield, with her compliments, begs to inclose 
extracts from two letters she has recently received, describing 
the hot weather in South Australia during lost January, also 
mentioning the curious fact, that the water in the Sturt river is 
more abundant in dry seasons than in wet ones. Perhaps the 
Editor may consider the ststements sufficiently interesting for 
inFertion in Nature. 

Stapleford, near Cambridge, March 14 
“ On Tuesday, January 17, the thermometer was registered at 
180” in the sun, and U4 0 in the shade. I believe we bad it 
hotter here; for, in the affernoon, the hills were covered with 
bush-fires. Fortunately, they were on the other side of the rail¬ 
road, about two miles off At night, when the fire was nearly 
out, and only the stumps and dead branches left burning, it 
looked like a large town lighted up. A strong south-east wind 
blew the heat over to us. In the morning, a strong hot blast 
ctme from the north, as hot as 1 have felt it in West Australia. 
Yesterday, the thermometer fell, out of doors, to 90 s . To-day 
(January 19) was, I think, as hot in doors as on Tuesday. Metals 
in the room were unpleasantly hot to the back of the hand. 
The leaves are fallingoff the trees, from the intense heat and 
dryness of the air. The ants, which up to 9 a.m. were busy, 
forming a column varying in width from eighteen inches to three 
feet, and almost colouring the ground, retired to their nests. 
Net one was to he seen. Neither a bird, fly, nor other insect was 
visible, unless disturbed by the rustling of the leavea. The 
following statement will show the hottest dsys in certain 

yearn., j n iggo ... thermometer 158 


Fthrunry a ' 

“ It is a curious circumstance that (he Sturt river or creek, 
which rune through Mr. L.’i garden, has more water in it in dry 
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rammers then in wet years, The preheat ie a mo*t mutually 
dry Beaton, and there u much more water in the creek than there 
waa last year. The Sturt is called ' a river,’ bit, like most 
Australian rivers, it is at times only a series of water holes; the 
water really running under the bed of the river. One can walk 
AOTiMM the bod of the river, dry shod, except where the deep 
holes are. We cannot account for there being a greater body 
of water, that is, that the springs are stronger during drought 
than at other time-;, There are bad accounts from the northern 
areas, Ttiere is no water. The crops, about six inches high, 
yielding four bushels to the acre. Wate' is obliged to be carted 
by rail to some districts, ami at the mines on the Peninsula, 
they are obliged to set the stills to work. In the far north, the 
new settlers are in fearful strait-, for want of water, even for 
drinking. The weather has lieen more tolerable lately; but hot in 
the sun, very cold wind in the evening, when a fire is agreeable,” 


Variable Cygni (Birmingham) itti 

UNDER the above heading, in the Astr. Naehrichten, No. 
2421 (March 7), Dr. Schmidt, of Athens, gives the results of 
Ills observations of this star, which became invisible to him on 
November 24, and remained so up to his last search for it on 
December 22. It must have been from rather superior tele- 
sc >pic power—scarcely from a better almosphtre —that I was 
able not alone to see it on December 21, but to recogni-e its 
deep crimson colour when no more than 12 mag., and piobftbly 
le s. I used a power of 53 on a 4 J , inch object-glass. 

Mill brook, Tuam, March 11 J. Birmingham 

A Strange Phenomenon 

THE letter under the above heading in Nature, vol. xxv. p. 
410, does not de-crilie a phenomenon altogether unique. A 
good many years ago a clergyman, well known to me, was 
passing over a low hill in thi- parish ; white d *ing so, he en¬ 
countered a sharp shower of hail, and on approaching the hi-'he-t 
point of the ground, he was astonished to find an electric d dis¬ 
play, similar to that described by Mr. M»lr, an elevated walking- 
stick behaving like a pointed rod on the prime conductor of an 
electrical machine. 1 understood that when the clergyman left 
the summit of the rising ground, the phenomenon disappeared, 
and that on at once retracing his steps it was again visible. Mr. 
Moir does not state his position with regard to the contour of the 
gnund, but I strongly suspect that he occupied a position similar 
to that described above, and that he witnessed a natural display 
of the common class experiment of presenting a pointed metallic 
rod to the charged conductor of an electric machine, U. 

Fyvie, March 13 


STENO 1 


I N the galaxy of genius that glowed in the still dark 
sky of the seventeenth century some spots shone forth 
more bright than others, and the keener vision and 
greater knowledge of later times has detected there stars 
of surpassing brilliancy. It was a period of great intel¬ 
lectual activity, and there was much independence of 
thought and freedom of research. In natural science 
tliis was quickly felt, and in Italy—elastic Italy 1 —that 
first rebounds to every movement, the results were soon 
made visible. It is not always in the heaving mass itself 
we first detect it; a foreign body resting on the surface 
sometimes more clearly indicates the motion. So in the 
country of Frascatoro, Scilla, Cardano, Cesalpino, Im- 
perati, Aldrovandi, it was a Dane who first put geological 
.Science into shape. 


* put. T*uu , vol, u. p, #«. 

PahvHL ~>"Vine ltalwim. *®1 Iil p. 7 . 

MannJ.-" Vua del U»tM«l«imo Mgr, Sienone," FUwendae, 177$. 

Pit la .— K diwerntioae N StaMod, “de mlido wrrasolidum netu; 
camento excerpte In quibut doctrinal geologic** quo audio mut in honors 
facile «t ropenre, M Florentio, 1840. . 

A. G, S -—‘‘Biographic Unlver&elle, Peri*, xtij. 

LytU.—“ Principle* of Geology/'voL 1 .. 1830, 

Kamtay, —‘ 1 'PaMge* in Dm History of GeolSgy." Inaugural Lecture, 

Unix. Cull Load., 1848, p. 40 . . 

XtptUiU-—" Di Nicole Stenotic e del tool ttudu geologic* in IteEe,” 
Inaugural Lecture, Univentty of Bologna, 1889. _ _ 

Huxley. —Pbcomie at York ra w i n g, Writ. Awe., sMi 
Author (NeTW«,vol. exiv. 9. 43s). 
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But a very remarkable man wag this Dane, Nicholas 
Steno, and a curious history his. Bom at Copenhagen tti 
1638, the son of a goldsmith in the service of Christian 
IV., he was brought up in the strictest principles of the 
Lutheran faith. Instead of following the calling of his 
fai her, he was educated for the medical profession, studied 
under Thos. Bartholin, and attended the lectures of 
Borrichiui and of Simon Paul. Hence the work that first 
brought him into notice was human and comparative 
anatomy. Soon after he had obtained the degree of 
doctor at Copenhagen, he went to Leyden, attracted by 
the fame of Francis Sylvius, Van Horn, and others. 
Here he made the acquaintance of Gerard Blasius, to 
whom without any distrust or reserve he showed his 
recent discoveries of the parotid gland, and associated 
ducts, one of whichis named after him Ductus Stenonianusj 
but Blasius seems to have dealt unjustly by him in this 
matter, and to have put forward as his own the discoveries 
communicated to him by Steno. It was soon, however, 
apparent that Blasius did not know enough about it to 
avail himself of the information he had thus gained and 
unfairly tried to make use of. Steno worked on, tracing 
by observation and experiment the relations between the 
salivary and mucous secretions and the blood. 

He next turned his attention to the organs of vision 
and of smell, and in his comparison of the human body 
with that of the lower animals he may be considered one 
of the founders of the science of comparative anatomy. 

About the year 1657 he published the results of his ex¬ 
periments on the eye of a calf, but he assumed too hastily 
an exact correspondence between that and the eye of 
other animals, especially man. In his work on the heart, 
too, he did not himself arrive at satisfactory results, but 
he did much to set others on the right line of inquiry, and 
we do not know how much Lower and other later writers 
were indebted to the earlier investigations of Steno on 
this subject. It will be seen'that his chief work was that 
on the glands and various secretions, but it also was 
incomplete, and it remained for Richard Hall ( Phil.'. 
Trans, vi. p. 3) to make out the true relations of the sub- 
maxillary glands. 

In 1664 he published some embryo!ogical researches in 
a letter “ On the manner in which the cluck is nourished 
in the egg,” which, with a letter “On the anatomy of the 
ray,” is appended to his essay entitled “ Qbservatiomim 
Anatomicarum de Musculis et Glandulis Specimen” 
(Copenhagen, 1664, 410). On embryology he seems to 
have adopted the views of Marcello Malpighi. 

While engaged in these various studies at Amsterdam 
he heard of the death of his mother, and returned to 
Copenhagen. After a short stay there he went for a tour 
through Italy and France, and in 1664 arrived at Paris 
with a view of carrying on his anatomical researches, now 
especially devoting himself to the investigation of the 
brain. In Paris he became intimate with Thevenot, and 
here al*o he made the acquaintance of Bossuet. The 
eloquence and earnestness of that remarkable prelate had 
such an effect upon Steno. that in 1667 he went over to 
the Catholics, which perhaps helped somewhat to secure 
for him the warm reception accorded to him by the 
Grand-Duke Ferdinand II. and his brother Leopold. 
He explains the reasons which bad induced him to take 
this step, in a letter published by Fabroni (“ Lettere 
inedite ai uomini iHastri,” vol. ii.). Steno, after leaving 
Paris and making a tour through the chief towns of Italy, 
settled at Florence in 1666, where he met Cario Deti, 
Francesco Redi, Vincento Viviani, and Lorenzo Maga- 
lottL They, in spite of the jealous opposition of Jam 
Alphonse Boreffi, who had had a controversy with Steno 
respecting the action of the musdes, «H agreed in doing 
hhn honour, and invited him to become 0 member of dje 
Academia del Ciraemo. He was appointed PhysidtJ) to 
the Grand-Duke Ferdinand. Il.-de’ Medici, nod ttnddrlds 
protection and patronage had great opportunities of pro- 
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aerating his anatomical studies, as are shown by his 
farther observations on the heart, among which he gives 
the results of his experiments on the heart of a dog ; by 
his memoirs on the muscles of eagles; on the intestinal 
movements in cats; and on the bile ducts, &c. 

Three years after the publication of these treatises on 
special points, he brought out his “Elements of Myo¬ 
logy," in which he treated the subject more from a 
mechanical than an anatomical point of view. In a 
letter to Thcvenot, published with this work, he gives 
an account of the dissection of a shark which had been 
captured off Leghorn in 1666, and especially discusses 
the character and mode of growth of the teeth of that 
animal. This seems to have been a favourite line of 
inquiry about that time, for next year <1667) Agostino 
Scilia published his work, “ La Vana Spcculazione dis- 
anganata dal senso,” in which, with a view of proving 
the organic origin of fossils, he figures and describes 
sharks' heads and teeth, in order to compare them with 
the glossopietre, or fossil sharks’ teeth, so commonly 
found in the Tertiary beds of Italy. 

It was about this time 1667-9 that Stcno extended his 
researches into the field of geology, and began to write a 
dissertation in Italian for the Academia della Crusca, of 
which unfortunately only the introduction has been handed 
down to us. This bears the title “ De Solido intra soli- 


dum Naturaliter Contento Dissertationis Prodromus." 
(Florence, 1669, in 4to.) 

In this work he showed that he held views far in 
advance of his age, at any rate that no one else had 
clearly stated them, for we cannot but feel that in most 
cases of this sort we have got the wisdom of many and 
the wit of one. The independent researches of a number 
of different observers suggest the same explanation, but 
each is afraid to bring it forward on the evidence that he 
alone has gathered. A bold clear-headed generaliser 
steps forward and says, why not accept the conclusions 
that naturally follow from the hypothesis that each of you 
severally feel would best explain the various phenomena 
you have been investigating ? 

At any rate Steno did give a fair sketch of the Prin¬ 
ciples of Geology, and showed that he had considered it 
from the petrological, paleontological, and stratigraphical 
point of view. He pointed out the difference between 
rocks of mechanical origin, and those which were due to 
chemical agencies, and further clearly distinguished those 
that were to be referred to ordinary subaqueous sediment 
from those which were the products of eruption. 

He found it necessary to mention by way of illustration 
what any one would admit as soon as their attention was 
called to it, that if we found a deposit containing sea salt 
and the remains of marine animals, planks of ships, &c., 
we should aliow that the sea had once been there, whether 
the bed was exposed in consequence of the sea having 
retired or because the land had been raised. 

A great quantity of timber and things washed down 
from the land suggest transport by torrents ahd rivers. 
Charcoal, cinders, and calcined objects we refer to the 
action of fire. 

If the strata are of the same kind we infer the same 
causes. But if the character of the deposits which make 
up a set of beds in one and the same place varies, we 
refer this to changes in the surrounding conditions affect¬ 
ed .the flow, or the source from which the material was 
wives from time to time. •* 

He further shows that although the lowest beds de- 
posttfcn over any area must conform to the tfhape of the’ 
underlying rock, the tendency of all sediment must be to 
awme aWUofttal position; and so, when wo find them 
Wfhly inclined, we must reref this to subsequent move- 
Urtat, excmstlqg, or course, in the case of fuse bedding, 
Whteb probably he would include under tfls aqueous 
dauses Of inclination elf strata. 

He Observes that memfitaias, often with flat tope, are 


made up of both horizontal and inclined strata, as may 
be seen along their flanks, and from all his observations 
inferred that once the mountains were not, that they do 
not grow, that there is no constant direction in mountain 
chains, and he infers that mountain regions are raised 
and depressed, and subject to rending ana Assuring. Dis¬ 
cussing the origin of springs, he shows that he had a clear 
idea on the subject of Artesian wells, which had been 
previously treated by Ramazzini [De Miranda fondam 
mutinensium scaturigine, 1596.] 

As he had clear notions of the structure of the trust 
of the earth and of the origin of the sedimentary rocks, 
we are not surprised to find that he entertained correct 
views respecting the nature of fossils. He pointed out 
that some shells were preserved just as they had been 
left by the sea or lake; others had undergone a slight 
change, the original shell being altered or replaced, while, 
in a third case, the shell had perished and left only the 
cast in the rock. We must remember what queer ideas 
he had to meet when we read of his explanations and 
arguments to prove what seems now so dear; for example, 
how he dwelt upon the occurrence in the rock of a 
large shell bored by lithodomous mollusks, and had to 
combat the view that they were concretions 1 Again a 
common idea with regard to the sharks’ teeth of Malta was 
that they were the spontaneous productions of the soil, 
while popular superstition referred them all to the miracle 
by which St. Paul deprived all the snakes in the island of 
their venom. So Steno had to meet the argument derived 
from the great numbers that are there found. He pointed 
out first that each fish has an enormous number of teeth; 
next that the sea often carries and collects into one place 
bodies of the same kind, sorting them, as we know now, 
according to their size, specific gravity, and so on; and 
thirdly, that these sharks herd together, so that it was 
likely there should be a large number of their teeth in 
one place ; and he adds that as there are teeth of different 
fish as well as shells in the same beds, it was clear that 
we had to do with an ordinary marine deposit. 

He does not seem to have determined the bones of the 
large mammalia or to have studied their inode of occur¬ 
rence very carefully, for though he recognised elephants, 
he did not see the difficulty that arose from the occur¬ 
rence of a great number of other large animals, nor did 
he realise in what ancient deposits they were found, and 
so he thought it a sufficient explanation to say that the 
elephants had been brought over by Hannibal. He was 
hampered by the attempt to classify the events of geology 
under six periods, and havl rather to wrest his facts to 
make them fit with his explanation of the Noachian 
deluge. 

It is less interesting to dwell upon these difficulties 
than to follow him where he made the great advances ot 
his age, and laid down the simple law of palaeontology 
that when we find a body imbedded in the rocks, and it 
is similar in all important points to a recent organism, it 
is a fair inference that it also did belong to such an 
organism, or when he gave as the result of his investiga¬ 
tions that the deposits of past ages and their included 
remains were produced in just the same way as similar 
accumulations are formed in modern times, and that 
the succession of beds with marine shells such as were 
seen in various parts of Tuscany clearly proved that 
there had fasten alternate periods or submergence and of 
eletation over large areas. 

hi discussing the possible causes of these eaith move 
mem*) ha touches the question of internal heat, and 
in inquiring Into the causes of hot and cold springe, our- 
«»ts of alt of different temperatures, emanation or boms, 
*e., he speculates upon the effects of the intettmhuat 
of eb£ earth) and here an* there throws out hints of 
larger questions working in his mind, as. for instance, 
modifications of the earth’s crust, sudh that the ttatre 
of gravity should no longer so nearly coincide wMhjthe 
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centre of figure; and we cannot but regret that, owing to 
the sudden interruption which now felt upon his scientific 
life, that work of which we have but the introduction was 
never finished, and the many interesting facts as to the 
changes which had taken place in historic times in 
Southern Italy were never recorded, and the many curious 
disquisitions we were led to anticipate are lost for ever. 

In 1668 Christian V. offered Steno the Chair of Ana¬ 
tomy at Copenhagen^ which he accepted, and entered 
upon the duties of his office with the delivery of a re¬ 
markable inaugural address pointing out the direct bene¬ 
fits that have been derived from the study of anatomy, 
not only in the alleviation of suffering in others, but from 
the pleasure of the intellectual pursuit itself. But though 
his talent was universally recognised, jealousy and bigotry 
combined to make it uncomfortable for him in his native 
dace, and so he returned to Tuscany, where the Grand- 
Duke Cosmo III. intrusted to him the education of his 
son Ferdinand. Steno now began to turn his attention 
to religious questions, and gave up natural science. He 
thought he must endeavour to bring about the conversion 
of his old co-religionists, and wrote several theological 
works which involved him in a controversy with the re¬ 
formed clergy of Jena. Innocent XI. rewarded his zeal 
by appointing him, in 1677, Bishop of Titopolis (in par- 
ttbus ), and Apostolic Vicar of Northern Europe. 

Steno fixed his residence in Hanover, when the Duke 
John Frederick of Brunswick had just embraced the 
Catholic faith ; but on the death of this prince in 1679, 
the electorate fell under the domination of the Bishop of 
Osnabruck, who belonged to the reformed communion, 
and would not allow any proselytising to go on in his 
states. Steno therefore had to leave; and after spend¬ 
ing some time at Munster and Hamburg, withdrew to 
Schwerin, where he died November 25,1687. His body 
was, at the request of the Grand-Duke Cosmo Ill., car¬ 
ried back to Tuscany and laid in the Basilica of S. 
Lorenzo. 

A simple slab of marble, put up by the Catholics whose 
cause he had espoused, marks the spot. The inscription 
gracefully records the pious prelate's end. As far as we 
know, no relative stood by ’—no man of science pro¬ 
nounced a eulogy over Steno's grave. 

The epitaph runs thus 

Nicolai Stenonis 
Episcopi Titopolitani 
Viri Deo pleni 

QU1DQUID MOKTALE FUIT Hie SlTUM EST 

Dania Genuit Heterodoxum 
Etruria Orthodoxum 
Roma 

Vrtute Probatum Sacris Infulis Insignivit 
Saxonia Inferior 

Fortem Evangilii Assertorem Agnovit 
Demum 

Diuturnis Pro Christo Laboribus Aerumnisqub 
CONFECTUM 

SVERINUM DESIDERAVIT 
Ecclesia Deflevit 
Florentia Sibi Restitui 
Saltem in Cineribus Voluit 
A.D. 1687 

In this epitaph nothing is said of what Steno did for 
science, and when the President of the International 
Geological Congress led the cpngressists from Bologna 
to Florence last autumn to place a wreath upon the tomb 
of Steno, and called upon the distinguished Danish anti¬ 
quary, Waldemar Schmidt, to sav a few words to those 
assembled round the last resting-place of his illus¬ 
trious compatriot, it was felt that it would be a fit and 



pleasing thing to put another slab beside the old one, in 
memory of that gathering round his grave, and telling of 
the full appreciation of his worth as a man of science by 
those who came two centuries after him. 

Thos. McKenny Hughes 


WIND MEASUREMENTS 
CINCE the time of Hooke the accurate measurement of 
*3 the wind has formed an object of experimental 
research. That philosopher, if not actually the first to 
invent an anemometer, at any rate appears to have been 
the first to write upon the subject, which since then has 
occupied the attention and exercised the ingenuity of 
many scientific men. The main result of these efforts was 
well shown last week at the exhibition of anemometers 
organised by the Meteorological Society. The President, 
in an interesting historical address, stated that the 
number which had been invented was at least one 
hundred and fifty, and upwards of forty of these were col¬ 
lected, besides photographs and drawings of many others. 
The exhibition was by kind permission held in the library 
of the Institution of Civil Engineers, at whose weekly 
meeting two papers, on the design of structures to resist 
wind, and the resistance of viaducts to gusts of wind, 
were very opportunely read. 

It is not by any means generally recognised that there 
are tw o distinct objects for which the measurement of the 
wind is necessary; these are: (1) the determination of 
the actual motion or transference of the air itself; (2) the 
investigation of the effect of the wind. The two societies 
above mentioned well represent these two objects of ane- 
mometry, and all the instruments are included in one or 
other of the two classes, which are said to measure respec¬ 
tively the velocity and pressure of the wind. These terms, 
though convenient, are slightly misleading, as it is really 
the impulse of the wind which is in both cases measured 
— in one by its effect in producing the continuous rotation 
of a vane or set of cups, in the other by its statical effect 
upon a pressure board or column of air or liquid. 

From the nature of the wind it is evident that nothing 
less than a continuous graphic record could be of much 
service, and but little progress was made until the inven¬ 
tion, about fifty years ago, of self-recording instruments of 
both classes. The late Dr. Robinson. F.R.S., contributed 
more than any one else to the establishment of the velo¬ 
city anemometer which, by the addition of Mr. Becldey’s 
self-recording apparatus, is undoubtedly a model of 
mechanical invention. Mr. Follet Osier, F.R.S., as the 
result of much persevering labour and skill, has given to 
the world a pressure instrument of great excellence, and 
of this and the former, both of which may be regarded as 
the best types of the two classes, it may fairly be said 
that much improvement, at any rate in mechanical con¬ 
struction, can hardly be expected. 

As to the tabulation of results, this is conducted with the 
most scrupulous regularity. Since (874. the Meteorological 
Office has published hourly numerical records, from its 
various stations, of the direction and other elements of 
the wind. Quarterly records containing engravings of the 
actual curves are also published. These latter have rather 
fallen into arrears, the first volume of the new series for 
1876 having been only published in 1881 1 but it is satis¬ 
factory to hear that the work of completing them up to 
the year 1880 is progressing, and it is to be hoped that 
they will always be continued. 

In the face of all this expenditure of time and skill the 
meteorologist and the engineer alike proclaim the unsatis¬ 
factory state of the science. The engineering aspect of 
the question, vie. the effect of the wind, has recently 
excited considerable attention in consequence of the Tay 
bridge disaster in this country, and of similar accident* 
abroad. It is evident that with the increase hi the. she. 
of engineering structures, particularly in exposed sitna- 
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tions, the force of the wind may become as great as that 
impressed upon the structure by the action of gravity. 
The recent account, in this paper, of the proposed new 
Forth Bridge, was a good example of the provision nude 
for wind pressure, not only on the completed structure, 
but also during its construction. Notwithstanding this, 
the report of the recent Commission on Wind Pressure 
substantiates the statements already alluded to. This 
distribution of wind pressure over any surface appears to 
be very little understood, though the matter is being care¬ 
fully investigated by more than one experimenter, and 
some results have recently been published. .It seems, 
however, hardly credible that the maximum pressure to 
which a structure may be exposed is almost as great a 
matter of uncertainty; yet such is the case. The papers 
on wind pressure, above referred to, in spite of the exis¬ 
tence of so many anemometers, endeavour to ascertain 
from a variety of sources, such as previous accidents, and 
reports of the effect of wind in storms, what the probable 
maximum pressure has been, both, however, assuming 
values for purposes of calculation far less than are actually 
reported. In the same manner, the Commission decided 
upon a limiting value only a little more than 62 per cent, 
of a pressure recorded by an anemometer, and believed 
by them to have actually taken effect in this country. 

The fact is, that the motion of the air is, beyond all 
expression, most complicated. Were it not for this, there 
would be no necessity for obtaining both the velocity and 
pressure of the wind, for there is, by a first principle of 
dynamics, a fixed relation between these two elements ; 
and if one were known, the other could be, at any 
rate, approximately deduced. In reality, any attempt to 
treat the wind as having steady motion for more than a 
very small distance in space, is certain to involve serious 
error, and the complications which are introduced, from 
even slight disturbing causes, seen quite beyond the 
powers of investigation. The engineer is concerned both 
with prejudicial effect of the wind upon structures, and its 
useful effect upon wind-motors. In both these cases the 
conditions are such as to greatly interfere with the 
steady motion of the wind, and the effect due to locality 
must be estimated and allowed for. The meteorologist 
needs observations of the wind at all elevations, and as 
pointed out by Mr. Laughton in his address, particularly 
at higher ones, where, judging from the experience of 
aeronauts, the motion of the wind is nearly as complex as 
below. Until the motion of the wind is better under¬ 


stood, weather forecasts must be more or less unreliable, 
and what has been said with reference to the mechanical 
excellence of the present anemometers and the regular 
tabulation of reiults, must not lead to the idea that there 
is no room for improvement. On the contrary, there is 
yet much to be done in directions which can here be only 
briefly indicated. 

First, there is great necessity for improvement in the 
lubrication of the instruments, especially of that portion 
recording direction, so that in viewing a weather chart of 
the Times it may be certain that in light winds the arrows 
rtalty show the direction and not directly the opposite 
one. Such an error as this, perhaps from some distant 
station, causes whole columns of the bulky hourly records 
to be worse than useless. —— 


Secondly, the reductions for the relative velocity oft 
wind and cups, if made at all, ought not to be made, as 
at present the case, by a factor now well known as t 
rtsult of much costly investigation, to be erroneous. 

Lastly, the locality of anemometers should be me 
carefully selected, or at least taken more closely it 
account, u discussing the effect of wind in storms* 

The importance of some reform in the matter of w! 

fa dnc« It ii only by cottlau 

••Hal ocean in which STh s! 


THE ZOOLOGICAL SOCIETY AND “JUMBO" 
A T the General Meeting of the Fellows of the Zoological 
+ Society on Thursday last, Prof. Flower made the 
following remarks with reference to the subject of the 
elephant, “Jumbo 

Before the Meeting separates I wish to make a 
few observations upon the subjects which have just 
been under discussion. It has been said that there 
should be power in the Bye-laws to call Special Meetings 
of the Fellows of the Society; and the subject is certainly 
deserving of the consideration of the Council. The pro¬ 
bable explanation why there is no such power already, 
lies in the fact that there are regular Monthly General 
Meetings at which all Fellows are able to be present, to 
ask any questions or to make any observations they think 
fit upon the management of the affairs of the Society 
and, upon notice having been given, to propose any 
resolutions. 

With reference to the action of the Council in the par¬ 
ticular case under consideration, their legal powers to part 
with any of the animals under their care have now been 
fully affirmed by Mr. Justice Chitty’s judgment, and the 
expediency of their being able to exercise these powers at 
their discretion in all ordinary cases does not seem to be 
doubted by any sensible person. It has, however, been 
asserted that there was something exceptional in the case 
of the elephant in question. I would ask when, and by 
what means, can the line be drawn between an ordinary 
and exceptional animal ? Two elephants have been sold 
within my recollection (one in 1854, the other in 1873), 
and no one ever disputed the power or discretion of the 
Council in parting with either. Certainly neither of them 
was called “Jumbo,” a name which has clearly done much 
to foster the present agitation. If our “Jumbo” had 
been called by some name as unpronounceable as that of 
the two Indian elephants now in the Society’s possession 
we should have heard much less of his virtues. 

To speak of this animal as is done by Sir George 
Bowyer in the Times of to-day, as in any wav comparable 
to the Codex Alexandrian*, is only equalled in absurdity 
by the statement lately made in a letter to the same paper 
by another Fellow of the Society, that if a certain Chancery 
suit were successful the animal would remain as a “ per¬ 
manent ” inhabitant of the Gardens. How immortality 
was to be conferred on “Jumbo” I do not know. Our 
animals are only temporary possessions. All experience 
tells us that even elepnmts die, and, moreover, that what¬ 
ever may be the case in their native land (a subject on 
which strangely exaggerated notions prevail), in this 
country they are never long-lived animals. Whatever 
means were tried to preserve “ Jumbo,” whether lawsuits, 
chains, or stone walls, it is absolutely certain that a few 
years would have seen his -end in one way or another. 

Then as to “Jumbo" being "unique,” as is constantly 
said, I am not quite certain what is meant by this, as 
there are many African elephants at present in Europe, 
and one other in our own Gardens. As an elephant he 
is by uo means perfect, wanting the most characteristic 
onfament of his race—the tusks. He is certainly large, 
but probably not larger than many other male elephants 
of his species would grow, if kept fora sufficient length of 
time. This very sise, however, while in one sense adding 
to nls value, is in another a serious detriment. It was, in 

S the principal cause of the desire to part with him. 

. it is said that he was exceptional on account of hit 
money-value j hut of what that value was no one 
could form any idea: in the general market it was 
literally nothing. I doubt whether, at all events a 
month ago, any one but the actual purchasers would 
have taken him off our bands at any price. I know, for 
my own part, so/ great has been my .anxiety about him 
for several years past—so sure did ‘I feel that he would 
one day or other bring us into trouble (although I can 
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sc^cely &ay tb^i 1 anticipated it in ns present form), I serious side among the many ludicrous incidents that 


away grm tit if an opportunity had offered. Probably 
far of os admired the animal more than I did; hut 
l hove considerable knowledge of those who have 
attempted to keep such elephants in captivity in 
Europe. It is said that, as we have no difficulty in 
keeping lions, which are more dangerous, there need be 
no danger with elephants; but the deduction is not 
sound. A lion is always dangerous, and can be treated 
accordingly; an elephant, which inspires confidence by 
its uspal docility, is on that very account a far more diffi¬ 
cult end dangerous animal to deal with. In many zoo¬ 
logical gardens on the Continent I have seen elephants 
boxed and chained up, without being allowed to take a 
foot of exercise, sometimes for years together; and on 
inquiry I have always found that it had been necessary to 
restrain the animal, because at some unexpected moment 
it had killed or injured its keeper. In India this would 
only be looked upon as an ordinary incident in an 
elephant’s life; but if such an event were to happen in 
our Cardens (as I must say I have felt morally certain it 
would do sooner or later, if Jumbo remained there), 
What should we have had to do with the animal ? Could we 
have ever again let him pace about the Gardens with his 
precious freight of little children on his back ? But much 
worse than even killing a single keeper might have hap¬ 
pened if the animal had once got beyond control- Wc 
have been warned by high legal authority of our respon¬ 
sibilities on this subject. It is possible that we may 
have been too apprehensive, too careful, about the lives of 
pur servants and of our visitors; we may possibly have 
looked at difficulties incident to the management of our 
jrardens, into the details of which it would be useless to 
detain this meeting by entering upon, in too serious a 
light; but this was a case in which we felt that to be on 
the safe side was the right course to pursue. I do not 
say that other bolder and more enterprising managers, 
who might look upon the attractions or the Gardens in a 
more commercial spirit, might not possibly have taken a 
different course ; for we were quite aware that the loss of 
the animal might for a time be detrimental to the income 
of the Society. For this rear-on we also, as custodians of 
the Society's finances, thought it not right to decline to 
avail ourselves of the very unexpected opportunity of 
diminishing that loss, as far as possible, by the animal’s 
sale. Some persons have called in question the “morality" 
of this transaction. How any one who has ever sold a 
hone, cow, sheep, or pig can do so, 1 cannot imagine. If 
the purchasers elect to take an animal, knowing all its 
imperfections, and the vendors are satisfied that it will 
pass into hands where there is every reasonable prospect 
of its being properly treated, what more can be required ? 
Then we have been told that we ought to have killed the 
elephant. To this 1 decidedly demur, unless the principle 
is admitted that every one who has a horse, a dog, or any 
other animal, which has become through any circum¬ 
stances inconvenient for him to keep, is bound 10 destroy 
it. This may be the doctrine of a few visionary enthu¬ 
siasts, but it is not common sense, it is not humanity. If 
the life of an animal is of any use to it (and I see no reason 
why this elephant may not enjoy his life for perhaps a few 
years longer), there is 00 reason for taking it away until 
the time comes when it ift absolutely necessary to da so. 
Besides, as 1 mentioned before, as trustees and managers 
of the Society’s property, wp are bound to look after its 
finances. You surely aH know that the operations of the 
Society cannot be carried oil without means, and that 
every penny received by the Society is spent upon the 
purposes indicated in the Chatter; and yet many persons 
(I am almost ashamed to alfafe to such folly and ignot* 


misrepresentations that have been so freely indulged » 
against a body of gentlemen of whose general qualifica¬ 
tions for the offices which they hold it is not perhaps 
necessary for me to speak in this assembly (their names 
should be a sufficient guarantee of this), but of whom I 
may say, from my intimate knowledge, that they ans con¬ 
stantly endeavouring, often at considerable personal 
sacrifice, to bring thetr varied knowledge and experience 
to bear upon carrying out the work.of the Society for the 
advancement of science, and for the benefit of the 
Fellows of the Society and the public generally. Our 
accomplished Secretary of whose successful general ad¬ 
ministration of the Society no one who did not know it* 
condition as I happen to do before he took office, and 
has not watched its growing prosperity for the last five 
and twenty years, can form an adequate idea, haft not 
been spared, although in his share in this transaction he 
certainly had no interest but that of the Society at heart. 

There is much in this which is to me a novel and pain¬ 
ful experience; but 1 am told that it is what all must 
expect who undertake the responsibility of any kind of 
work for the benefit of others. However this may be in 
political life, it might have been hoped that among those 
who followed the calmer pursuits encouraged by this 
Society, there would not have been any found who, either 
openly or under cover of anonymous slander in news¬ 
paper artictes, letters, and postcards, would have imputed 
to us, which I regret to say has been so freely done, 
motives absolutely contrary to those by which we know 
we have been ever actuated. 

ON DUST-EXPLOSIONS IN COLLIERIES 

T HE observations and experiments of M. Vital, In 
France, and of Mr. Galloway, Prof. Abel, and the 
late Prof. Freire Maneco, in this country, have shown, 
beyond all question, that we must look to the power 
possessed by coal-dust, and possibly even by finely-divided 
incombustible inorganic matter, when suspended in air, 
of propagating or enlarging the area of an explosion as 
one of the main causes of those frightful occurrences, 
which now and then decimate even an entire mining 
community. There can be little doubt, that so far as the 
loss of life is concerned, dust explosions are, as a rule, 
far more disastrous than mere explosions of gaB. A shot 
is blown out, or, by some mischance, the gas in the goaf, 
or in some hole in the roof, is fired: the concussion of 
air raises a cloud of dust, among the panicles of which 
the flame rushes with explosive violence. Fresh, dust is 


Mce), have spoken as if (be Council or the officers of the 
Society, had some direct pecuniary interest in selling the 
elephant. This brings me, its conclusion, to the one most 


raise*, to form fresh fuel for the devouring flame, which- 
as in the case of the Penygraig explosion, so carefully 
investigated by Mr. Galloway, is thereby enabled to pene¬ 
trate and search into the innermost recesses of the 
workings, provided they be sufficiently dry and dusty. 
Every particle of free oxygen is thuspractically used up, 
and the resultant atmosphere is a suffocating mixture of 
nitrogen, carbonic acid, carbonic oxide, hydrocarbons, 
and partially-cokcd dust, against which the men, ever 
whom the flame may have passed, with little hurt, have- 
not the slightest chance. 

It may possibly be of interest to those who, like myself, 
have to teach chemistry in a coal-mining district, to wow 
of an experiment which illustrates in a striking manner 
the ma.n features of a dust explosion. The experiment 
Is to make an explosion at one end of a long and oarynw 
wooden tube, representing the gallery of amine; to show 
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that the coacuvsion will raise a cloud of finely divided 
solid matter from the bottom of the tube along which 
the tone will be propagated and be driven out at the 
other end. A (see figure) is a wooden box 12 inches long, 
8 bread, and 6 deep, closed on all sides, with the excep¬ 
tion of a rectangular bole (3iX2| inches), into which can 
be inserted a long narrow rectangular tube (B), also of 
wood, which may be 20 feet or more in length; the upper 
side (cc) of this tube is hinged, and along the bottom is 
Strewed a thin layer of finely-divided dry coal-dust, or, 
what is better in the lecture-room, lycopodium powder. 
Into the wooden box, which in my apparatus has a 
cubic content of more than a gallon (S' litres) is 
placed about ij pints (say 1 litre) of coal-gas; this 
can be most readily effected by pouring this amount of 
water into the box and displacing it over the water-trough 
by a current of the coal-gas. The opening is then 
closed hy a sliding lid, and the gaseous contents are 
mixed by violently shaking the box for a minute or so. 
The end of the long tube (along which the powder or 
dust has been strewn, and the lid c c pushed down) is 
then inserted into the box, and the gaseous mixture is 
fired by thrusting a lighted taper through a small hole (</) 
at the end just where the tube enters the box. The mix¬ 
ture of coal-gas and air explodes, and the flame rushes 
along the whole length of the tube with astonishing 
velocity, and is driven, often to a distance of six or seven 
feet, out at tbc other end, and is followed by a cloud of 
smolce. 

The experiment is unaccompanied by danger, and is 
so simple that it may be readily [performed in a lecture- 
room. I showed it some time since to a number of 
colliers and others engaged in coal-mining, and it seemed 
to bring home to them far more forcibly than possibly 
any amount of mere description would have done, the 
real character of the phenomenon. T. E. Thorpe 


THE PHOTOGRAPHIC SPECTRUM OF THE 
GREAT NEBULA IN ORION' 

T AST evening (March 7) I succeeded in obtaining a 
^ photograph of the spectrum of the great nebula in 
Orion, extending from a little below F to beyond M in 
the ultra-violet. 

The same spectroscope and special arrangements, 
attached to the 18-inch Cassegrain telescope with metallic 
speculum belonging to the Royal Society, were employed 
which have been described in my paper on “ The Photo¬ 
graphic Spectra of Stars ” (Phil. Trans., 1880, p. 672). 

The exposure was limited by the coming up of clouds 
to forty-five minutes. The opening of the slit was made 
wider than during my work on the stars. 

The photographic plate shows a spectrum of bright 
lines, and also a narrower continuous spectrum which I 
think must be due to stellar light The bright stars 
forming the trapeiium in the "‘fish's mouth" of, the 
nebula were kept close to the side of the slit, so that the 
light from the adjacent brightest part of the nebula might 
enter the slit. 

Outside this stronger continuous spectrum I suspect an 
exceedingly faint trace of a continuous spectrum. In the 
diagram which accompanies this paper the spectrum of 
bright lines only is shown, which is certainly due to the 
fight of the nebula. 

In my papers on the visible spectrum W the nebula, in 
(Mon, and other nebulse (Phil. Irons., 1864, p, 437, and 
1868, p. uo; also Brae. Roy. Soc, 186$, p. 39, and 1872, 
P* 38 o)» Ifoiwd four bright lines. The brightest line, 
wave-length 5poj, is coincident with the less refrangible 
component of the double line which is strongest In the 
spectrum of nitrogen. The second line has a waVe-length 
or 4957 on Angstrom's scale. The other two fee® are 

acSStllK! *** >*•***» W»» Haute, 


coincident with two lines of hydrogen, H£ or F, and Hy 
near G. 

In the photograph, these lines which bad been observed 
in the viable spectrum are faint, but can be satisfactorily, 
recognised and measured. In addition to these known 
lines,, the photograph shows a relatively strong line in the 
ultra-violet, which has a wave-length 3730, or nearly so. 
The wide slit does not permit of quite the same accuracy 
of determination of position as was possible in the case 
of the spectra of stars. For the same reason, 1 cannot 
be certain whether this new fee is really single, or is 
double or multiple. In the diagram the line is represented 
broad, to indicate its relative great intensity. 

This line appears to correspond to ( of the typical 
spectrum of white stars (Phil. Trans., 1880, p. 677). In 
these stars the line is less strong than the hydrogen line 
near G; but in the nebula, it is much more intense than 



Tr In the nebula, the hydrogen lines F and Hy are 
thin and defined, while in the white stars they are broad, 
and winged at the edges. The typical spectrum has been 
added, for the sake of comparison, to the diagram. 

I cannot say positively, that the lines of hydrogen 
between Hy and the line at 3730 are absent If they 
exist in the spectrum of the nebula, they must be rela¬ 
tively very feeble. I suspect, indeed, some very faint 
lines at this part of the spectrum, and possibly beyond 
X 3730, but I am not certain of their presence. I hope, 
by longer exposures and with more sensitive plates, to 
obtain information on this and other points. It is, per¬ 
haps, not too much to hope, that the further knowledge 
of the spectrum of the nebulae afforded us by photo¬ 
graphy, may lead, by the help of terrestrial experiments, 
to more definite information as to the state of things 
existing in those bodies. 


THE ACTION OF CARBONATE OF AMMONIA 
ON THE ROOTS OF CERTAIN PLANTS, AND 
ON CHLOROPHYLL BODIES' 


I. Roots. 


r T*HE observations which led to the first of these papers 
A were originally made many years ago on Euphorbia 
peplus, and have now been extended to other genera. A 
plant of E. peplus having been dug up and carefully 
washed, the smaller rootlets may be placed under the 
microscope without further preparation, the thicker roots 
may be examined by means of sections. If such roots 
are left, before being examined, in a solution of carbonate 
of ammonia (1 to 7 per 1000) fora short time (varying 
from a few minutes to several hours), they present a 
wtmderfuUy changed appearance. The most striking 
alteration is that the surface of the root assumes a longi¬ 
tudinally striped appearance, due to longitudinal rows of 
darker brown cells, alternating with lighter coloured 
rows, 5 The darker colour is seen under a high power to 
be due to the presence of innumerable rounded granules 
pfa brown tint, which the lighter-coloured cells are with¬ 
out Similar'brown granules are deposited in cells scat¬ 
tered throughout the parenchyma, and markedly in the 
elongated eadoderm eelis surrounding the vascular 


The granules are apparently neither restores nor fatty, 
for they are not removed by alcohol or ether; they Me, 
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however, slowly acted on by caustic potash, and seem to 
be of the nature of protein. 

It will be observed that the most remarkable part of 
the phenomenon is that the granules are only formed in 
some of the external cells, and that these cells are, before 
(he treatment with ammonia, indistinguishable in shape 
or by their contents from their fellows, which are un¬ 
affected by the solution. 

There is, however, a curious functional difference be¬ 
tween the two classes of cells, namely, that the granular 
cells do not produce root-hairs, which arise exclusively 
from the cells of the light-coloured rows. With this fact 
may be compared an observation of Pfeffer’s, that the 
root-hairs of the gemma: of Marchantia grow only from 
certain definite cells. He describes a similar state of 
things in Hydrocharis, but with these exceptions it seems 
not to have been hitherto suspected that root-hairs arose 
from cells in any way specialised. 

In connection with this fact, the theory suggests itself 
that the light-coloured cells have been emptied in conse¬ 
quence of the granules having been used up in the deve¬ 
lopment of the root-hairs. But this view is not compatible 
with the fact that light-coloured cells may often be found 
which have not produced root-hairs. Again, in the case 
of Cyclamen, root-hairs are produced from granular cells. 
Effects similar to those now described were observed in 
some other Euphorbiacious plants, eg. Phyllantkus com- 
pressus, though not in all the genera of this family which 
were observed. Among genera belonging to other families 
may be mentioned Drosophyllum and Cyclamen, as 
showing the phenomenon especially well. Altogether 49 
genera were observed; of these 15 were conspicuously 
acted on, and 11 in a slight degree, making together 26 
genera, while the roots of the remaining 23 genera were 
not acted on in any plain manner. 

Before attempting to draw any conclusions, a few more 
details must be taken into account. The root must be 
alive, otherwise no precipitation will take place ; the pro¬ 
cess is therefore a vital one, and seems in some measure 
to resemble " aggregation," as it occurs in the tentacles 
of Drosera. In both cases carbonate of ammonia is the 
most efficient re-agent ; but other salts, such as nitrate of 
ammonia, produce a similar effect. What the nature of 
the process may be, must remain doubtful. The view 
here suggested is that the granular matter is of the natuae 
of an excretion; the arrangement of the dark-coloured 
cells in rows agrees with what we know of the disposition 
of certain cells whose function is admittedly to contain 
excretions. The granules are, moreover, deposited in the 
loose exfoliating cells of the root-cap where they cannot 
take part in the life of the root; and this fact points in 
the same direction. 

2. On the Action of Carbonate of Ammonia on Chlorophyll 
Bodies.— The effects of solutions of carbonate of ammonia 
and of other fluids on the tentacles of Drosera, &c., was 
described in “ Insectivorous Plants,” under the name of 
"aggregation.” This process consists essentially in the 
appearance of curiously-shaped masses, of an albuminoid 
nature, which undergo striking changes of form. The 
masses were believed to be protoplasmic, but this con¬ 
clusion has not been generally accepted, and has been 
called in question by such authorities as Cohn and 
Pfeffer. The present paper is intended to show that 
carbonate of ammonia causes a kind of aggregation in 
chlorophyll bodies ; and as these are undoubtedly proto¬ 
plasmic, the belief in the grojpplasraic nature of the 
aggregated masses in Drosera, and other carnivorous 

The*changwwhich occur in the chlorophyll bodies may 
be well observed in the case of Dionsea. If a young leaf 
Is immersed for twenty-four hours in a solution of car¬ 
bonate of ammonia (7 to rooo), nod Is then examined by 
making thin sections, the contrast with a normal leaf wifi 
be found strikingly great In most of the cells, not a 


single chlorophyll-grain can be seen, but in their place 
are found masses of translucent yellowish-green matter 
of diversified shapes, resembling -in a general way the 
aggregated masses in the tentacles of Drosera. The 
matter is not exclusively derived from the chlorophyll- 
grains, but consists, in part, of matter deposited from the 
cell-sap, which is often the first to be formed, and is after¬ 
wards surrounded by the green matter derived from the 
chlorophyll-grains. 

The same process may be observed in Drosera, and 
here it is not necessary to make sections, as the chloro¬ 
phyll-grains may be well seen at the bases of the tentacles. 
Many observations were made in this way, and also by 
means of sections. In the case of Drosera it was possible 
to show that the chlorophyll-grains may recover from the 
effects of the carbonate—and this is a fact of some im- 

S ortance. After placing drops of various solutions on the 
iscs of leaves still attached to their plants, green spheres 
or green zones surrounding a central purple mass were to 
be found in the tentacles. In this case it will be seen 
that the chlorophyll grains join with the purple cell-con¬ 
tents in forming aggregated masses. These masses were 
observed to be in constant slow movement. The leaves 
were then syringed with water and left to themselves for 
some days. When again examined, the green spheres 
had in large part disappeared, and instead of them normal 
chlorophyll-grains were found. 

Other observations were made on Drosophyllum, Sarra- 
cenia, Primula sinensis, Dipsacus, Pelargonium, Cyclamen, 
and many other genera, with variois results. In some 
cases the chlorophyll-grains disappeared, and the green 
masses were formed, in other cases hardly any effect was 
produced ; in others again the chlorophyll-grains became 
confluent and formed curious horse-shoe like masses in 
the bottoms of the cells. 

In the case of Spirogyra the effects of the carbonate 
were well marked, the spiral chlorophyll body breaking 
up into variously formed rounded and pear-shaped 
masses, which slowly changed their outline. Here also 
plainly-marked deposition of fine granular matter from 
the cell-sap was caused by the ammonia solution. 

Finally, it may be pointed out that whether or not the 
argument from the facts here given in favour of the proto¬ 
plasmic nature of the aggregates in Drosera be considered 
valid, the observations themselves possess some inde¬ 
pendent interest. 

NOTES 

In the New Code it is satisfactory to find that science Is 
placed on a fair footing. While in elementary schools, the 
substratum of instruction, in the form of "obligatory subjects,” 
is reading, writing, and arithmetic, still the grants for optional 
subjects are such a-; to encourage teachers to make them a 
regular part of education. In the class-subjects for older 
scholars, for example, we find geography and elementary 
science, and these it is recommended, should be illustrated as 
far as possible, by maps, diagrams, specimens, and simple ex¬ 
periments. In geography the subjects for the different standards 
are carefully graduated; in Standard V„ for example, such 
subjects as latitude and longitude, day and night, and the 
seasons, are set down; under Standard VI., among other subjeats, 
are the "circumstances which determine climate;” end under 
Standard VII., "the ocean, currents, and tides/general arrange¬ 
ment of the planetary system, the phases of the moon.* Under 
Elementary Science, again, the object of the instruction la stated 
to be the cultivation of "habits of exact observation, statement, 
and reasoning.” For the first standards, lessons la " common 
objects, such u familiar animals, plants, and substances em¬ 
ployed In ordinary life,” an to be given. For Standard IV, 
there is required "a more advanced knowledge of special groups 
of common objects, such as (a) animals or plants, with partteo* 
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lar reference to agriculture; (b) substance* employed in arte and 
manufactures ; (c) the simpler kinds of physical and mechanical 
appliances, e.g. the thermometer, barometer, lever, pulley, wheel 
and axle, spirit-level." For Standard V. we have “(a) animal 
and plant life; (b) the chemical and physical principles involved 
in one of the chief industries of England; (<j the physical 
and mechanical principles involved in the construction of the 
commoner instruments, and of the simpler forms of indus¬ 
trial machinery,” For Standards VI, and VII, the preceding 
subjects are set down “ in fuller detail." If two class subjects are 
taken, the second must be, in the lower division, either geography 
or elementary science; in the upper division, history is added. 
Grants are also to be given for specific subjects, and in the 
schedule setting forth the subjects, the instruction is divided into 
three stage*, and includes such subjects as animal physiology, 
botany, principles of agriculture, chemistry, physics (in two 
divisions—sound, light and heat, and magnetism and electricity). 
The syllabus under the various subjects has evidently been care¬ 
fully considered, so as to give the pupil a fair knowledge of 
leading facts and principles. It is evident that the New Code, 
so far as science is concerned, is a great advance on the previous 
one; science has at last something like fair play, and the next 
stage will doubtless be to include its elements among the obli¬ 
gatory subjects. There is now, at all events, a real stimulus 
given to teachers to encourage the pupils to take it up, and 
every precaution has evidently been taken to stamp out mere 
learning by rote, and to secure that what science is taught shall 
be real. 

The first report of the Royal Commissioners on Technical 
Education has been issued. It states that the Commissioners 
have conducted their inquiry into the instruction of the indus¬ 
trial classes under the following heads :—The instruction of the 
proprietors and superior managers engaged in industrial pursuits ; 
that of the foremen, and that of the workmen. During their 
recent visits to France and the north of Italy, they have col¬ 
lected datA bearing on each of those heads, but they consider it 
is not desirable to publish the whole of the information thus 
obtained, until they have possession of the corresponding facts 
about other countries, including the United Kingdom. To pub¬ 
lish the information at present without comment, would involve 
great risk of its not being properly understood, and the Commis¬ 
sioners are not yet themselves sufficiently informed to be able, in ail 
cases, to present trustworthy conclusions. At the same time, 
they think it desirable to make known, without unnecessary 
delay, certain very recent changes in the French laws on public 
Instruction, as well as the purport of others still under consider¬ 
ation. These changes are affecting, and will further affect, the 
ordinary and higher elementary instruction, both literary and 
t e c hni cal, of the workmen and foremen In France. With the 
object of showing their influence upon the former class, an 
account is given of the present and recent position of various 
brandies of instruction in that country. The report proceeds to 
give voluminous details respecting the systems pursued in French 
elementary schools and training colleges. Information is also 
given respecting adult art schools, shelter schools, State grants 
for technical instruction, and the outlay of French municipali¬ 
ties for local technical education. These points are dwelt,upon 
as Illustrating the activity in France in all that relates to the 
instruction of artisans. In concluding their eeport, the Com- 
mlssloner* state that they wish it to be distinctly understood that 
they have not made any recommendation for the improvement 
of the instruction of our own artisans beyond the introduction 
of manual work In aome of the elementary schools. They have 
refrained at pretest from further recomme ndations, not 
they are not fully alive to the need of greatly improving general 
and technical training in this country, but because they ore at 
pwient only at the onfctfof their minted. 


At the half-yearly general meeting of the Scottish Meteoro¬ 
logical Society held in Edinburgh on Wednesday, papers were 
read by Mr. Clement L. Wragge, on the observations made by 
him on Ben Nevis last summer; by Mr. Buchan, on the results 
of the Ben Nevis observations, with more special reference to 
the Weather Forecasts; and by Dr. Arthur Mitchell, on the 
Smallpox Epidemic in London during 1881. A gold medal from 
the Council of the Society was presented to Mr. Wragge in 
recognition of hi* valuable services in connection with the 
Ben Nevis observations. 

On Wednesday evening, at 7 o'clock, Professors Abel and 
Roscoe, on behalf of the Chemical Society, the Society of Che¬ 
mical Industry, and the Institute of Chemistry, received a large 
number of distinguished guests in the Crystal Palace, where re¬ 
freshments were provided. Fifteen hundred invitations were 
ssued and accepted, not merely within the limits of the United 
Kingdom, but in continental countries, and several eminent 
chemists from France and Germany came over expressly to join 
the gathering. The Crystal Palace was chosen as the meeting 
place because of the International Electrical Exhibition now being 
held there ; and the party dispersed themselves about the various 
exhibits. It was a gala night at the Palace, and the different 
electric lighting systems were shown at their best. The magni¬ 
ficent display by Edison in theConcert Room and Entertainment 
Hall elicited much admiration; so also did the fine candelabrum 
of 96 Maxim lights, executed in cut-glass by Messrs. Defries and 
Sons, and exhibited by the Electric Power and Generator Com¬ 
pany. These lights are fed by a Maxim dynamo-electric machine 
capable of feeding 100 Maxim lamps of 30 candle-power each. 
The incandescent lamps of Mr. Lane-Fox, exhibited by the 
Anglo-American Brush Electric Company, the Bright system 
exhibited by the British Electric Light Company, and the Swan 
system were visited in turn, as also were the suite of apartments 
in the northern gallery lit by Edison’s lamps. The visitors 
scattered about the various stalk, and a special train carried 
most of them away to town at 9.30 p.m. 

Mr. Clement L. Wragge sends ns the following communi¬ 
cation The observations on Ben Nevis will probably be con. 
tinued during the coming summer, and with this view I hopo 
soon to revisit Lochaber, but it is yet too early to refer to 
definite arrangements. The museum I have placed in Stafford, 
the county town of my family, is lent to the town and county 
for twenty-one years, thereafter to become a gift if certain con¬ 
ditions have been complied with. The meteorological station 
there will probably be started next month. I regret to say that 
my negotiations for a central high level observatory on the Peak 
have fallen through. The owner of one portion of the land, 
annoyed by the operations of the Ordnance surveyors, has turned 
a deaf ear to my appeal, being determined to prevent any further 
trespass; and the agent for another could only give me permis¬ 
sion under conditions, one of which was that it would rest with 
me to compensate the tenants for disturbance of game. More¬ 
over, the Meteorological Office could not see its way to provide 
amobaerver, on the ground of indirect telegraphic communica¬ 
tion. The instruments were all in readiness ; and the barometer, 
a find " Board of Trade," reading to *3*6, made to my ardor by 
Messrs. Adle and Wedderbura of this city in anticipation of no 
difficulty, is at present hanging practically idle. A aeries of 
high, level meteorological stations in direct connection with Ben 
Nevis, would, I consider, be of the utmost value; and until we 
get thedi we cannot hope to perfect our system of weather fare- 
easting. ’ 

Tub Cpngreu relating to the protection of cables is not the 
only one which will be .held in Paris nest April A circular 
boa been sent to the different powers* asking then to ap¬ 
point scientific delegates to determine <$» exact length of the 
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mercury column, winch it to he considered at equal to an ohm ; 
secondly, to select a new standard for comparing the photo¬ 
metric power of several lights; thirdly, to establish a plan of 
common co-operation for studying atmospheric electricity as 
proposed by Sir William Thomson, and adopted unanimously 
by the Congress of Electricians. 

Ta* French Minister of Public Worfci having sent a delegate 
to report on the Smoke Abatement Exhibition, it is supposed 
that M. Cochery will be obliged to reconsider his refusal to send 
delegates to the Electrical Exhibition at the Crystal Palace 
which extraordinary step has caused great disappointment in 
various quarters. 

In the £tmt de I'AlgMe, ^published by the new governor- 
general, we see that the Algerian system of meteorological 
observation extends from Mogador to Tripoli. The number of 
stations is forty-eight, bat only thirty-six send daily reports by 
telegrams. The warnings of the Algerian meteorological office 
are telegraphed to twelve commercial seaports on the coast of 
Algeria. The most southern station is Wargla, in the desert 
where Laghouat, Tuggurt, and some others have been located. 
This offioe is directed by the staff of military engineers inde¬ 
pendently of Paris. 

A FEW months ago the Rev. W. S. Green, of Carrigalinc, 
Co. Cork, started on a mountaineering expedition to New 
Zealand. Mr. Green was accompanied by two Swiss guides, 
and a telegram just received announces that the party has suc¬ 
ceeded in making the ascent of Mount Cook. 

A BILL for compelling railway companies to use continuous 
brakes has passed the second reading in the House of Lords. 

Sir John LubjioCk, as president of the Linneon Society, 
will give a soiree on Tuesday evening at the Society’s Rooms, 
Burlington House. 

THE Berlin Society of Commercial Geography, which has 
been in existence for about two years, has already developed a 
wonderful amount of activity. It publishes two organs, one 
weekly, under the title of Export, the other Nachrichte fur 
Weltkandd und Voihoirtksc/wft at longer intervals. In both 
organs, while the development of German commerce is mainly 
kept in view, that object is sought to be promoted by obtaining 
at first hand a scientific knowledge of the products and peoples 
of the variuus countries of the world. The papers and notes on 
these points are all of great interest, and form important contri¬ 
butions to various aspects of geographical science. In this 
respect they form a marked contrast to the publications of 
similar societies in other countries, and we see one more evi¬ 
dence of the thoroughness of education in Germany, and of the 
utility of science in all departments of activity. This Society, 
there is little doubt, will be of great service to the development of 
German commerce; it seems to have competent correspondents 
in all parts of the world. 

Earthquakes are reported from the following localities t— 
On February 47, at 9.15 t.m., a number of weak shocks were 
noticed at Raveredo, hating about six to seven seconds. They 
were also felt at Olivone, and for more violently at Belllnsona. 
On March 4, at 9.5 p.m., a violent shock, accompanied by sub- 
tefronean noise, was felt kt St. JtAntm In the Wiearfburg Comitat 
{Hungary), The-shock lasted f#0 seconds, and proceeded In 
the direction from eouth to north. An aadulatory and mode¬ 
rately violent earthquake occurred on March 11, at 3.54 a.m. at 
Metkovich, on the road to Master (the scene of.tbe present revo¬ 
lutionary disturbances). Its direction weafiom north to south. 
The volcanic phenomena which bare lately alarmed the inhabi¬ 
tants of the AJtolian coast have not yet ceased. There is now 
no doubt that a submarine crater has been formed, A short 


time ago a tolerably violent shock of earthquake was felt, accom¬ 
panied by subterranean roaring and hissing. At the tame time 
a strong odour of sulphuretted hydrogen rose from the sea. A 
thick layer of a gelatine-like mineral matter covers the surface 
of the sea to a great distance, and floats upon it like a layer of 
oil, It is not disturbed by the sea being in a high state of agita¬ 
tion, but has, on the contrary, a tranquilllshig effect upon the 
motion of the waves. 

A telegram received at Constantinople, March ai, announces 
that three strong shocks of earthquake were felt on that day on 
the island of Chios. The population had taken refuge in tents, 
the temperature is excessively high. 

Further intelligence received from Panama states that 
during the recent earthquake in Costa Rica there was no loss of 
life whatever, and the damage to property was unimportant. 

It is related by MM. Macd de Leplnay and Nicati (Jour, de 
rhyt.), that after a mountain excursion, and five hours among 
snow-fields, one of them found all artificial lights in town 
(candles and oil lamps) to apjiear distinctly green ; the effect last¬ 
ing from 7.30 to 11 p.m. This case of temporary daltonism 
for red is attributed to the fatigue of the retina for red persisting 
much longer than that for other colours. The authors describe 
a simple experiment by which this persistence may he verified. 
Three coloured glasses are token, red, green, and blue, which, 
with average illumination, all bring the visual acuteness to about 
the same value. Having nearly shut the shutters and placed 
himself a few yards from a white board with printed letters of 
different sizes on it, the observer finds that, at the first, he can, 
with the blue glass, make out pretty distinctly the letters of 
medium size; whereas, with the red glass, the visual acuteness 
is so much reduced, that he cannot even distinguish the board. 
But if the darkness be continued, he observes that, whereas the 
visual acuteness does not sensibly increase with the bine glass, 
he is presently able, with the red, to make out, first the board, 
and then the largest letters. The visual acuteness in the latter 
case increases, at first quickly, then more slowly, for half an 
hour, when it becomes nearly stationary. Green glass gives 
results intermediate between the others. It is important to 
remark, that in all cases, even after an hour and a half, the 
visual acuteness with the red glass remains considerably less 
than with the blue. 

A small herbarium of plants, some thirty-five centuries old, 
must be an object of considerable interest. Such an one has 
recently been formed by Dr. Schweinfurth, from garlands found 
on the breasts of mummies discovered last year at Delr el 
Babari, by MM. Brug»ch and Maspero. Two garlands on the 
body of the King Aames I., consisted (according to a letter of 
the Doctor’s published in Archives des Sciences ) of leaves of 
Egyptian willow {Salix safsaf), folded twice, and sewed side by 
side along a branch of the date-palm, so forming clasps for 
separate flowers inserted in the folds. The flowers were those 
of Acacia Mtlo/iea, of Nymphaa carulta, with isolated petals, of 
Alcta ficifolia , and of a Delphinium , believed to be orientale. 
The garlands of the other kings contained flowers of Carthamus 
tinctorius, and the folded leaves were those of Mlmusops Kun- 
hkl, Leaves of the common water-melon (Cucumis eitrullus) 
were also found on the body of Neb-Seni, a high priest of the 
twentieth dynasty. Dr. Schweinfurth managed to preserve many 
of the leaves and flowers, by moistening them, then patting la 
alcohol, then spreading out and drying. A remarkable thing U 
the preservation of colour of the chlorophyll violet In Delphi¬ 
nium, green in the water-melon leaves. All (he species Dimed 
are stilt found in the'East; and they afford examples of both 
spontaneous and cultivated plants, oontbuifng for many centuries 
without variation. 
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We have received part 4 of vol 11 of “ Appalachia, the 
organ of the “ Appalachian ‘Mountain Club ’ This Club is 
attempting to do in the Unuad States what the Alpine Clubs 
•re doing <n Europe, and during Die few years ef ks existence, 
has accomplished much in stimulating a love of science and 
mountain beauty in the community, also 111 making the moan 
tains more accessible, and the more interesting parts better 
kn >wn The part before us contains several mterc ting papcis, 
mainly on the picturesque ind historical a pects of the Appa 
lachnns, hut includes a paper giving useful elementary in ti ncti ju 
in geodesy, The Club includes many n mes well known in 
science in its list, and fiom the present an 1 previous number of j 
its j uinol, we jud„e that it is doing good work 

IN some experiments with flashing signals by the electric li{,ht, 
c inducted on the evening of the 8th, at Wool i ich, the cl ud 
were lit up at intervals as far as the zenith over Chislehurst 
Common, a distance of between five and six miles 1 he sky 
v is everywhere oveicist, but the clouds weie not lunging low 
at the ti ne 

At the Tins Academy of Sciences, on Monday, M B 1 lvier, 
mining engineer, celled attention to the disappearance of the 
sardine from the coa t of llrittmy, where it use I ti l ring in the 
fi her nen 15 000,000 fr a year lie attributed tbi to a change in 
the direction of the Gulf Stream, which also accounted for the 
tiuld winter and early spring On the su gestio 1 of M Faye, 
the qicstion was refeired to a committee composed of MM 
Faye, Jan sen, Daubree, and Admiral Jurien 

Thf grand sotrie given ty Admiral Mouchez at the Ob ervs 
toiy of Pans, on Monday, March 13 was scry successful 
h ectnuty formed 1 pron ment feature of the entertainment 
The illumination of the Salon du Nord by haute accumu 
lators lasted from iopm 111 7 in the morning without the 
slightest interruption Twenty five Swan lamis were fed by a 
weight of 2500 kilograms in the accumulators On the following 
day at 6 ocloj an experiment was made befire Admiral 
Mouchez to show that about half of the electricity contained 111 
the apparatus had not been used The total force so accu 
undated is valued at 40 horse power, which agrees with the 
determination given by Sir William Thomson and other expen 
■u enters 

The Vienna apiculturtsts will hoi 1 an International Fxhibition 
of live bees, honey, wax, hives, and all other oljects relating to 
bee culture, on April 8 15 next Most l uropean as well as 
Trans oceanic countrte will be represerted This is the fir t 
exhibition of the kind in Vienna 

Near St Etienne (France) a new geyser has been discovered 
At a depth of 1500 metres a sem of h t water was tapped, and 
the re ult is an intermittent fountain which sends its water to a 
height of 26 metres 1 he geyser ejects carbonic aud as well as 
hot water 

At the monthly meeting of the Council of the Royal Histon 
cal Society, held March 17, Lord Aberdare in the chair, Mr 
T Edward Dove, of Lincoln s Inn, was unanimously elected 
Secretary to the Society 

The Emperor of Russia has allotted to the St Petersburg 
Geographical Society a sum of 20,000 roubles as a subsidy 
towards the erection of a second Russian polar station in Nova 
Zambia It Is expected that Lieut Aadneff wUl be appointed 
chief of tbs new 

Accoumm to the London and Ckma Olograph a ouBway 

Korfh Chi na, and permission to ran a locomotive has been 
Wanted Jv the atuhoritias' Hrmfinsof line haw already bae* 
Ut down. The loeMcaUre ms coutsueted en eh* UfKrt by 
MOwt workmen, sod is raid *0 be very creditably dm* This 


Is the first railway ever constructed on Chincre sod for the 
Chinese themselves, and with the consent of the authorities 
The abortive Shanghai Woosung line wis built by foreign 
engineer-, with foreign capital, again t the wish of the Chinese 
Government 

1 HE ad litions ti the /oolog cal Society s Gardens daring the 
) a t week include two Martinique Water hens (Jbrphyrw mar 
hmeus), captured at sea, presetted ty Iieut A H Oliver, 
KN a Macaque M xikey (Maeacut cynomolgus) from India, 

1 reseuted by Mrs Hill, a Blotched Genet (Genetta hgrma) from 
South Africa deposited, two Ruffs (Machetes pugnax), two 
1 st 1 hank (Totanm cahdru) Bnli h, purchased, twi Common 
Badgeis (M la toxin), lx>rn in the Gardens. 

01/A ASTRONOMICAL LOIUMN 

The Aiikoaciiing Iransii 01 Venus—I n reply to a 
]uestnn in the Hou e of Commons on Mm lay the Secretary 
of the Tiea uiy state 1 that 111 cmnection with the pro| osed 
ob etvation of this j henomet 11, 275/ had tin dy been vote l 
on a supplement 117 estimate for 1881 2 14 680/ is provided in 
the Civil Service e ti nates for the comi ig financial year, a id it 
is 'inilupotel that about 1000/ will le icquirtd m the year 
18834 fir the rcluctt m of the ob?eivati>ns A ship f war 
woiil l cji vey a party to and from Malagascar We believe it 
is proposed to occupy 1 station on the west coa t of this 1 land, 
the mclc rlogical conditions being more favouralle thin on the 
ei tern coast, though ihere is uiderstool to be 1 di advantage 
(any income me ice from which the pre ence of a vessel >f war 
in ly obviate) that the west coi t is not duectly under the control 
of the central g veinmei t rf the islan I 

It is known that the icce yuy arrangement are being made, 
with the a si tanee of aci umiltee of the R yal Society, who 
have mined Mr K J Stom, the Kadcliffc observer, to be 
d retting astr nomer If succe s attenls the Biiti-h cxpedi- 
ti s n uch will be due t< the energy and di crimination which 
Mr Stsne 1 exercising in that rather laborious position, as 
h wii by his report to the lntirmtional Committee on the 
Tian it, held at I aris last Otlol ei We understand it is pro 
po cd to dnll the mtei dmg of servers, as far as can be d « e, in 
[leparation f r the sjecnl features to be noted, un ler the 
1 in tdi »le d rection of Mr Stone, at the Kadcliffc Observatory, 
Oxfo d 

Tin ToiOi k\i 111 of the Pi ANh r Mars— Prof Schiapa 
relli ha publi hed a second important memoir, entitled “ Osser 
vazioui Astr nomichc e Visiche sull As e di Rotazione e sulla 
i pografi 1 del Pianeta Morte (Reale 4cca lama dnLinen, 

ann > cclxxv 11 1880-81), to which we shall refer more parucu 
larly in an early c lumn By c nibming bis ot servations at the 
oppositi n 1879 80 with those made at the favouiable opposi 
tion of 1877 he finds the position of the equator of Mars 
referred to the earth s equator as follows —Ascending node 
(1880), 111 48° 7 8, luchnatini 36” 22 9—figures differing little 
from those provisionally adopted by Mr Maith 

Ckraski s \ ari \bi b Star, U Cbfhei —Mr G Knott, 
wnting from Cuckfield on March 20, remarks that a conve 
niently observable senes of minima of Ceraskis vauable, U 
Cephei (DM 8i v , 25), has come round again He obtained a 
goodset of obseivatun on March 18, from which the date of 
minimum (middle of phase) comes out March iSd tah 21m 
G M f , or about 21m later than the time deduced from carry 
mg on bcbm dt s epbemeris (Astro* Nock. 2382), using na 
period, 2 4927703d The magnitude of the star at minimum 
w as 9 5 B whtch, Mr Knott observes, confirms an impression 
that had presented itself to him from an examination of the 
light chrve, that at alternate minima the star touches a somewhat 
liter magnitude as a rule 1 he difference is not great, about 
two or three tenths of a magnitude, but he believes It has a real 
existence an interesting result, if it Bhoul i be confirmed 

Prof Pickering, mhta “ Photometric Measuiea of the Variable 
Stan jB Persei and PM Si\ 25,” has the remark• “The star 
D M. 8i°, 18 it either variable, or Its light m grades iserr on eo nl y 
given by Glasenapp.” Mr Knott fin& tfaab the star ncertmnlj 
variable to the extent Of about six tenths bf * magnitude, hart b 
not yet able to say anything as to IN period It k a decidedly 
ruddy coloured star. Place for 1855*0. In R A bh. 38a. *8a, 
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Decl+8x # itf'S. The star is No. 113-4 of Fedorenko’s 
Catalogue. 

The following ere times of minima of U Cephei to the end 
of April, inferred by Mr. Knott from his observations on ! 
March 18 

K m. H. m. 

March at... 13 o G.M.T, April 12 ... 10 37 G.M.T, 

28 ... 11 39 „ 17 ... 10 16 „ 

April 2 ... n 18 „ 22... 9 55 „ 

7-*058 „ 27 ... 934 


that Prof. Marlacher worked for several years at its improve* 
ment, and that his success was acknowledged by the award, at 
the Paris Exhibition, of two gold medals. 

The Harlacher meter is constructed as follows:—For the 
movable staffi on which the Woltmann meter is fixed, an im¬ 
movable staff or rod is substituted, which is planted firmly in 
the bed of the river, and along which the meter slides up and 
down during the observations on any one vertical. This rod is 
a cast-iron tube, with a solid point at the lower end, a, A (Fig. 


THE CURRENT METER OF PROF. A. R. 
HARLACHER 1 

PROF. HARLACHER, of the Technical High School at 
x Prague, was the first to construct a current meter which 
obviates all the difficulties and drawbacks of the instruments 



■'IWWwSjffwf indicator. The weight of the screw a, the shaft 4 , and the 

y bran box A, which carries the shaft, is balanced by a counter* 

weight if (Fin. 1, a, and 3). This keeps the axis of the insfrn* 
previously ^ployed. Thu Harlacher current nt*~ permits the ment m » pemetly horizontal position. ■ The smew, *„ serves 

* "Ffte ft pmsu™ 0 # tbe spriy, whilethe twoVwa 
. It is unnecessary to describe all the sUgeTin the invention of 5" f “|ftft 1 •ff u, JL*° ft, •»«^dsaad 

the present form of the Harlacher mei«? It it sufficient to say 2? £^JSUSt 

assssffisrassass 
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vent* the instrument approaching too closely to the bed of the 
nver, where it mi^ht be injured or retarded by obstacles In 
the interior of the cylinder, c, there is a cylmdnc case, e. (Figs 
3, 4, and 5) m which a brass spring is fastened, and through 
which the pin, e t , is carried To this pin the end of the sus 
pending rope, d, is fastened The internal diameter of the 
cylinder, c, is a little larger than the outside diameter of the 
hollow rod, A, on which it is to slide The part, e, to which 
the rope » attached, is connected with c by an arm which passes 
through a vertical sht in the hollow rod, A Thus, the instru 
mentis kept always, if the pipe, A, is properlyplaced, with its 
axis normal to the plane of the cross section The cylinder, c, 
it also fitted with r >llers, c t c t , which render the motion on the 
fixed rod easy After the instiument has been placed on the 
rod or staff, a bracket, R (Fig l), with a pulley, e v is attached 
at the top, and the rope is carried over this pulley The 
rope, 1), is wound on a barrel, F This barrel is fixed with 
the frame,/^ and the pin, A, on the arm, o (1 izs l 6 and 7) 
which is firmly fastened to tne hollow rod, A With the barrel 
is connected tne apparatus,/!, registering the depth at which the 
meter is at any moment Tbe fan, f it and gearing, /„ regulate 
the rate of rotation of the barrel and permit the adjustment of 
the speed of the meter m its descent along the rod, A By the 
handle,/^, the meter is again raised 1 he lever, / 7 , and ratchet 


Fig fl 



wheel,/ t (Fig 6), arrest the rotation of the barrel The movement 
begins as soon as the ratchet is lifted by the lever On the 
frame of the barrel, p, are fa tened the contact screws, 1, a, 3 
- - • -. ' • ■ - ircuit 


(Figs I, 6 and 7), for attaching the wires of tbe electnc circuit 
The screw, I, is connected with the rope, D, which is a copper* 
wire rope covered with insulating material The rope is in 
electnc contact with the shaft of the screw thr * ‘ 

(Fig 5), because an insulated wire, e 7 (Figs, 
the lower end of the pin, r„ and the loop of 0 
(Figs, a and 3), which fasten the spring to t 


electric contact with the shaft of the screw through the spnng, r, 

" ' “ 1 - , J - gs. 5 and 3), connects 

- —--, jf one of the screw*, 

(Figs. 8 and 3), which fasten the spnng to the brass frame, 
The other conductor is the cast iron pipe, A, which is in contact 
with the rest of the apparatus through the parts c, a, /, /, and 
*“ J “‘ These parts are connected Wtth the screw % 

"-"'“I * wire Into the loop of screw 3 

_ the water Ube can be registered 

sbetriecUy. The registering apparatus, H (Fig 1), has two 
dials, one marking single revolutions and the other hundreds of 
revolutions. 

If tatad, a recording arrangement can be added, the rota¬ 
tions of the teeter being marked on a slip of paper In the same 
way as fa a writing telegraph or chronograph Prof. Harlacher 
used this arrangement fa determining the variation of velocity at 


a given fixed point The battery, i r and the clock, or indicator, 
H, with the rod, A, carrying the meter, are placed on a float, P 

I he sight vane, k, is fastened to the rod, A, so that it u parallel 
to the plane of the cross section, and then the axis of the screw 

II n irmal to the cross section and parallel to the current Hie 
fljat is anchored in large rivers and fastened t > guide ropes or 
poles in smaller streams As soon at the work at one vertical 
of the cross section is finished, the anchor ropes on one side 
are slackened and on the other tightened, so as to bring the 
float into a new position in an easy and a speedy manner The 
float must be built so as to be capable of supporting four or five 
persons 

T he determination of the mean velocity it one vertical, by 
allow 1 ig the meter to slide once from the surface of the stream to 
the bottom, is accomplished thus The meter, is, and all its 
conneUi ms, c e t Uc are brought to within a few inches of the 
water surface, the fingers of the electric clock being set to tero. 
T hen the barrel v, is released by the lever, A, Fig 6 As soon as 
the axis of the screw touches the water surface a signal is given, 
the electnc clock is brought int > the circuit by a spnng lever, 
mil begins to count the rotations of the screw It is necessary to 
commence with the meter some small distance above the water 
surface, in order that it may acquire the proper descending velocity 
ptevious to the counting of the rotations In a certain number of 
seconds the meter descends from M to N (Fig 1), having at each 
point in its descent acquired the velocity of rotation corresponding 
to the velocity of the w ater at that depth Dividing the number 
of revolutions by the number of seconds the rate of rotation cor 
responding to tne mean velocity at that vertical is f mnd The 
fict that the disk, r, (Figs l, a, and 3), pieveuts the meter 
from descending exactly to the bottom entails a small correction 
This correction, however, will be more insignificant the larger the 
difference of the heights m n and n o, that is, the deeper the river 
in which the observations are made It is a matter of coarse 
that the readings of the instrument at each vertical should be 
repeated, and the average of the results taken for the true mean 
velocity The results of single measurements will not differ 
much from each other, but the repetition of the reading will give 
a certainty that all the variations of the velocity at the given 
vcitical are allowed for 

Before using the meter, its constants must be determined in 
the same manner as with the Woltmann apparatus A length 
is marked out m a still water basin, and the meter is frequently 
moved through this distance at different speeds It is essential 
that the movement of the boat or float on which the meter u 
fixed should be a uniform one 

T he above description of the apparatus will prove that the 
advantages of this form of meter are of considerable importance. 


THE STORAGE OF ENERGY 1 
'T'liL subject of this lecture has been called by the world at 
1 large, even by well informed Punch, “Tne Storage of 
lorce Why, then, have I ventured, fa my title, to differ from 
so popular an authority? For this simple reason—that you 
cannot store force any more than yon can store time There is 
as much difference between force and work, as there is between 
a mile and the speed of a train or between a ship and a voyage 
Work involves two distinct idea* combined, whereas force only 
involves one When a weight rests on the ground, the weight 
pushes the ground down with a certain force, and the ground 
pushes the weight up with the same force If, then, there were 
such a thing as a storage of force, the mere resting of a weight 
on tiie ground would be such a storage, since the force exerted 
between the weight and the ground never grows less But, I 
need hardly say. it would be beyond the ability of the cleverest 
engineer to work a machine, or drive a tnun, by using a weight 
resting on the ground, the very expression, “dead weight/ 
shows how useless it is for the practical purposes of producing 
motion A weight resting on the safety-valve of a steam engine 
may be a vefy good means of adjusting the pressure at which 
the valve shall open and liberate the excess steam, but Hut 
weight wW never work the engine 

Work 11 force exerted through space, if a weight P he raised 
through F feet, P x F foot pounds of work will be done, and 
there will be a store of P x F foot pound* of work in the raised 
weight 

■fte oontfauoos evaporation of tbe water from the mm and 
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riven Irp the heat of the sun, aad its subsequent deposit in the 
torn of raja on the hill-top*, suppim us with another very Urge 
raised weight store of energy, aad which k practically utilised 
when the water falling down the hill-aide works out water-wheels 
aad turbines. 

Venous stores of energy arise from the separation of two 
b odi e s which desire to come together. The vast fields of coal 
form an enormous store of energy, owing to the tendency of 
carbon to combine with oxygen. Copper which is found pure 
and tine, when separated from the oxygen with which it is com¬ 
bined in nature, are examjdes of the same kind, We may also 
have a store of energy arising from two bodies being too close 
together, and which desire to move apart; as, for example, in a 
coiled spring, in compressed gas, in two similar magnetic poles, 
or in two similarly electrified bodies near together. 

The experiments now shown are examples of energy previously 
stored being utilised. This grindstone is being turned by a fall¬ 
ing weight, the ventilating fan by falling water, this saw is 
worked by the gas-engine, the lathe by this galvanic battery, and 
the sewiug in icliine by three Fame accumulators. 

The water which is falling from the top of the building, and 
which is wording this turbine, was really stored in the cistern for 
drinking and washing purposes, aad, although serving us as a 
store of energy, ir was not pumped up for this purpose. Indeed 
the price charged for water by the water companies would pro¬ 
hibit its use for the production of power. For, with water at a 
pressure of too feet, and at as low a price as bd. per 1000 gallons, 
it would CM it. id. per horse-power per hour if the turbine had 
80 per cent, efficiency. 

In addition to the natural stores of water-energy on our hill¬ 
tops, there are al a artificial btore* of wa r er-energy, or Arm¬ 
strong’s water accumulators, as they are called, although invented 
long before Sir William Armstrong’s time, and which are em¬ 
ployed iu many large steel works, docks, Sic. Water is periodi¬ 
cally pumped into a cylinder with a heavily-weighted piston, 
which is therefore raised when the water is pumped in. If then 
at any moment, at any part of the works power is required, a 
tap » opeipd, and this large weight falling at the reservoir 
cylinder, drive* out the water and performs the desired piece of 
work. 

Now I want to consider how far it would be possible to drive 
a t rumen r by one or other of these various sources of power. An 
ordinary tramcar for forty-six passengers weighs tons, and 
when full of people about 41) ton*. To pnll such a car at the 
rate of -ix miles an hour along an ordinary line requires about 
ij hnrse-power. To produce such an amount of power for one 
hour requires an expenditure of over 2,800,000 foot lbs of work, 
or if produced by a weight falling say through 10 feet, would 
require the weight to be over 100 tons. 

Armstrong’s water accumulators are therefore clearly useless 
for the purpose, and coiled springs ore too cumbersome. 

Steam-engines are occasionally employed on tram-lines, and 
from the point of economy are much superior to horses; but there 
k the great di-ndvantage of the smoke, noise, and the terror of the 
nones of other vehicles. A detached tramway engine weighs os 
much as a full car. con equently nearly half the total horse-power 
employed is used in propelling the engine and boiler, and there 
i* also the wn-te of power caused by the rapid radiation of heat 
from the boiler of a small engine. Gas-engines, though saving 
the weight of the boiler and coal, have the compensating disad¬ 
vantage that per hone-power, the weight of a gas-engine is so 
much greater than that of a steam-engine, and cannot therefore 
at present be economically employed for tram-cars. 

Compressed air engines have been employed with considerable 
■access by Col. Beaumont for driving tramcars, and he has suc¬ 
ceeded in storing in one cubic foot of air at 1000 lbs. pressure 
per square inch enough energy to pull three tons about half a 
mile along an ordinary tramway. But h uccessful as this system is 
from the point of economy, there is the same objection that there 
is to the steam tram, viz. the comparative great weight of the 
locomotive. The detached compressed air engine weighs about 
7 tons, whiie the car full of passengers is hardly < ton-, so that 
seven-twelfths of the total home-power expended ft employed in 
pulling the compressed air engine alone. I understand it is pro¬ 
posed to build combined cars and compressed air engines, a 
change that will probably lead to a great.improvement. 

In order to obtain mechanical motion, we require a store of 
eneigy, and tome machine for converting the energy stored into 
mechanical work. Now experiment shows that the weight of an 
eUctric motor is hat a smell frac tion of the weight -of a snail 


steam-engine and boiler per haem-power d eve lo pe d. Electric 
motors, indeed, con be easily mode to give oat work at the rate 
of 1 horse-power per 5© lbu. dead weight of machine, and brace 
the great advantage of using them foe movable machinery. (Expe¬ 
riment shown of drilling holes in thick wood with abend eleriro- 
motor and raising large holes with a smell electric hoist,] The 
mast economical .store of energy we can convert into mechanical 
energy by the agency of electricity is evidently the energy of 
coal, and this is the store we wall mainly employ in driviog 
electric motors. That is to say, coal will be burnt to produce 
mechanical motion, the mechanical motion will wock a magneto 
or dynamo electric machine to produce an electric current, the 
electric current will be conveyed along the wives, and at the 
other end, by means of an electro-motor, the electric entreat will 
be reconverted into mechanical work. [Experiment shown.] 

Instead of converting the electric cenrent energy into me¬ 
chanical motion I can convert it into heat, aad 1 shall then 
have, os you see, the ordinary electric light. 

But if the engine breaks down, the electric motor nt the other 
end must stop, or the electric light go out; the constant occurrence 
of which accident has just decided the authorities at the Manche-ter 
Railway Station to discontinue the use of the electric light. To 
prevent this effect following ruck an accident, an electric accumu¬ 
lator is needed, that is a reservoir which has been drinking in the 
electric energy when the engine was going at its best, and which 
will now give it out when the engine has stopped. Again, 
apart from accidental fluctuations in the speed of the engine, or 
total breakings down there is another most important Use for the 
electric accumulators. That the electric lighting of towns will 
become general, I need hardly stop to prove to you, and that it 
will be carried out in ways quite different from the expedients 
temporarily adopted is also equally obvious. But users of electri¬ 
city in this country have at present to manufacture their electri¬ 
city as they require it, and ore in the same position that gas-com¬ 
panies would be in if they were unable to store their gas but bad 
to manufacture it all while it was being consumed. They would 
evidently require much larger and consequenily more expensive 

S lant. Now the experience of two years has shown that, for 
irge buildings, the electric light is far chca]icr than gas. How 
much cheaper will it then become, when the electric energy can 
he manufactured nt any time convenient, and stored until it is 


required to he used. 

The earliest firm of accumulator was simply a voltameter 
worked backwards. Now ailhou'h Sir William Grove greatly 
incrca-ed the efficiency of this secondary battery by coating the 
plates with platinum black, still it waa of little practical import¬ 
ance becau e of l he rapid escape of the greater portion of the 
gases formed, if the charging was continued for e long time, as 
well as their diffusion through Ac liquid. 

It is clear, then, we must arrange matter* so that the pa-sage 
of the primary current, forms on each plate e substance which 
has no tendency to wander over to the other. Such a substance 
must obviously be a solid, and a solid not soluble in the liquid. 
Now, an oxide of lead satisfies in a marked degree, these con¬ 
ditions, and hence the employment in secondary batteries of this 
oxide, produced usually by sending an electric current between 
the lead plates immersed in dilute sulphuric acid. 

But, in addition to having the plates near together, they must 
have large surface, in order to store much electric energy. And 
the way to give the plate a large surface, without making it in¬ 
conveniently large, is to make it spongy. Hence whet is aimed 
at is two spongy lead-plates near together. 

Plante’s method of accomplishing thmoccupied some month*, 
and even when ** well formed," his cell toes not store very much 
electric energy, so that it has hardly ever been used for any 
commercial purpose. 

In 1880, M. Faure thought of the device of putting a thick 
layer of red lead on his lead plates, a substance which can easily 
be reduced to spongy lead by the passage of a current. The 
plates, after befog coated with red lead, are then wrapped in 
flannel jackets and put side by side in A box, every AltenHde 
plate being connected together, so is to practically produce two 
plates with very large surface very near together. To fors the 
celt, rever e currents are sent somewhat in the same way that 
they are sent in forming the PlanU cell, with the exceptiw 
that only days and not months ere required in the formation. 
The red lead on the one side is reduced to a spongy 
which >• psobably lead very sightly oxidised 1 00 the otW ode, 
it is reduced to lead peroxide. Charging the oeS, by sending e 
current in the direction of the, last current sent, reduce* thi aw- 
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oude to pore letd, and tlie lead peroxide, on the other tide, to 
au even more oxidised alt O i u>ing the celt to prodttve an 
external usefal current, the pare spungy lead becomes again 


Hoar, does such a cell store electricity ? No 1 emphatically 
ao 1 When charging it, just as much electricity passes out as 
passes tn, and, when discharging it, ju t as much electricity 
pas es in as passes out 

Imagine a stream of enter was turning a water wheel, and the 
water wheel was employed to raise cum up into a granary, the 
arrangement might be called one for storing com out certainly 
not one for storing water So a secondary battery does no* 
store electricity, but electric energy 

1 he pith, then, of Fsure s discovery is the mechanical placing 
of a salt of lead on the leaden plates the pre ence of which layer 
of lead sett enable* s|>ongy lead to be produced m a tew days, 
instead of requiring many months, when the spoigy lead u> 
electrically formed out of the lead plates themselves by the long 
passage of electric currents 

The next pomt to con ider is (l) the storing capacity of such 
in accumulator , (a) its efficiency, (3) its durability Now I 
an, I am glad to say, able to give you more than hearsay 
evidence on this point, since Prof Perry and myself have been 
engaged on rather a long senes of experiments on this subject 
I miy mention that we were both rather sceptu.nl ibent the 
merits of the Faure accumulat r before commencing th s investi 
I, ition, since we feared that the reports of its excellent iction 
i ere almost too good to be true Our doubts, how ever, gradually 
dispelled themselves is the investigation proceeded and we now 
are able to add our tribute to its practical value 

I et us take a single example of the storing capacity A 
certira cell containing 8i lbs of lead ind red lei I, wis charged 
and then dL charged, the discharge lasting eighteen h urs-six 
h urs on thice successive days ind it was found that the total 
di charge represented au unuunt of electric meigy exceeding 
I 440,000 foot lbs of work This is equivalent to 1 n >rse power 
tor three quarters of an hour, or 18,000 fo it lb of w or t stored 
per lb weight of lead and red le d The large curve shows 
gnphlLilly the re ult of the dischargr H ruo tal di lant.e< 
re pre ent t me in minutes ind vertical di tuners foot lbs per 
minute of eneigy given ont by the cell, and the area of the 
cun e therefore the total w rk given out On the seenn 1 day we 
made it give < ut energy more npi lly than the first and on the 
thud more roptdly than on the second, this hemg d >ne of cmrse 
by diminishing the total re istance In circuit Dunnf, the last day 
we were dhcharging with a current of about *5 amp* es But 
in connection with the sKnng power, there is a very cunous 
phenomenon to which I think aot nearly sufficient atiention has 
been directed, and that is the r»usciiatmg power of a haure's 
cell When a cell has been apparently completely dwcharged, 
and it left for a few hoars by itself, it appears to have obtained 
i new charge For example after the eighteen h urs discharge 
mst referred to, although there apparently was no dectric energy 
left in the cell at the end, it was fonnd that after a few hours’ 
insolation, die accumulator could give a current of over 50 
amp&res, and produce therefore bright flashes of fire The 
pdenomenon n wonderfully like the invigorating action of sleep 
In one case, during our experiments of an extremely rapid and 
powerful discharge, we found that in subsequent discharges 
after rest, the cell gave out three times as much energy as it did 
m the first discharge The neglect of comidenr g this resuset 
tating power has doubtless misled many people w ho have possibly 
discharged a Faun's cell very rapidly, into under-estimating its 
storing capacity. 

Secondly, as regards efficiency The efficiency of an electric 
accumulat- r—that is, the ratio of the work put into it to the 
work given out—deprn d< on the speed with which it is charged, 
Miff the speed with which it is discharged If charged or dW 
charged too quickly, a cert ala amount of energy pill be vested, 
heating the cell itself, since, whenever a current passes through 
a bodf, some heat Is developed, and the greater the current, the 
grtter tbebeaS, An latter, indeed, increasing much more rapidly 
then the current Now, irkpoesiMeyina way twiUnotwtthe 
moment trouble yen by explaining, to distmjmkb between the 
weft given to the- eeft to produce eftewieal de am po- nd e n and 
thewoflt wasted hrtowlumedebregtof, Stodkriy, lodkckarg- 
tog, it hr eke pessfet* to fit* out be^mc* of the & et tee« 5 g 
stored up in the cell k wasted in beating It by too hw i kd ffie d ttogs 


lag Allowing for such unnecessary waste, experiment shows 
that, for a miUton foot-pounds of tered energy di charged with a 
mean current of 17 amperes, the k>*MU charging and discharging 
combined need not exceed t$ per cent , indeed, m some coses, 
for very slow di charges we have found it aot to exceed 10 per 
cent 1 do aot, of course, mean by this as some 1 eople hate 
mistakenly imagined from (he published numbers of Prof Ferry 
ind myself, that a current of only 17 mnpfcres can be obtained 
by discharging a single cell, smee, of course, far greaterdis 
charge currents can he produced if the external resistance be 
low, indeed, I shall show you a c natant discharge of about 
70 amperes p esentiy In speaking of the number 17, I merely 
mean 11 sny that was the average current when the experiments 
on the efficiency ab ve referred to were made 

As tu deten ration, two m n hs constant charging and dis 
charging of the two test-cells showed n > signs of derenorntirn 

I have said that a cell containin' 81 lbs, of lead and red lead 
stored 1440000 foot pounds of w ork Now onidrrwhat 
tha* means H rej resents ill the energy required to be expended 
to pull a tramcar containing f nty six passengers over tw 1 miles, 
after allowing f rein 1 lenblc waste <f purer in the electrical 
arrangement's The clectromot r and gearing need r* t weigh, as 
11 Id y u more than ab >ut 20011 , to prxiuce about two horse¬ 
power We have theref ire this * onderful conclusion that about 
300 lbs dead weight contains all the energy and all the machinery 
necessary for ovn two miles run of a trim car with forty six 
passengers Now, is this re ult actually oltained it present m 
the tramcar running it Leytonst ne, a d which is propelled by 
Faures accumulators? N>, and why? Partly because the 
electro motor has not been made to uit the accumulators, nor 
Iheaccumuhtors the elevtio motor, nor is the gearing adapted 
to either 

The cells, as at pre e it made, would not gne off their energy 
quickly enuugh , hence a greater number are empl >yed, but 
wl ich, consequently, require to be charged much less frequentlv 
than would otherwise be necessary Indeed, m a ton of the 
cells as at present constructed, there is about filty miles run of 
1 tramcar contain! g forty six passengers 

But, in spite of the temporary character of this anangement, 
the total weight of the Fiuie cell dynamo 1 id gearing com 
bmed, u ed at Leyt n tree, is only ifc tons, ir one th rd of the 
weight of a detached steam or compressel ur engme commonly 
used for trnmears 

Spneious as is the I ccture Theatre of the London In titutiOn, 
it is unfortunately not large enough to admit a tramcar I ha\e 
therefore done the next best thing to prove to you that the 
Faure accumulators really contain a vast store of available 
energy We have here a circular saw w hich is now cutting wood 
over an inch in thickness As you see, the circular saw is driven 
by that Gramme electro motor, and the electro motor it elf is 
fed by the energy stored up in these accumulators, and Which 
was put mto them by a dynamo machine yesterday, on the other 
side of I ondon 

When the Faure’s accumulator wm, first invented, there were 
van ms suggestions of electricity bring delivered at houses every 
morning like milk in cans, and the exaggeration of thh idea no 
doubt did something to prejudice the cells m the eyes of the public 
The reason why milk is delivered in cans and brought by carts 
u. simply because the total quantity required is so extremely 
small if milk were required to be consumed m large quantities 
like water ut, we should have it sent through pipes, and not by 
cans The main me of the accum u l ator!, will be a* stationary 
reservoirs corresponding with cisterns for water or gasometer:, 
for gas But in certain cases where foe aecumuhtors can be 
used to propel a cart, as m the case of tramcars not the cart 
employed solely to carry the accumulators, then there is not the 
tame objection to their being m wed about, seeing that the total 
weight necessary is small compared with that necessary for a 
steam engihe or a compressed air engine for tram lines to develop 
the sime horse power 

Again, just as ordinary electro-motors are not made to dis 
charge a Fame's cell rapidly, sp ordinary electric kmps are 
untuned fw this purpose, and, therefore, although there is 
enough energy, m a roo lbs dead weight of Faure accumulator, 
to give ir light of >500 candles foi thirty minutes, an ordinary 
electric tamp cannot be lUuaunatsd at all by a single cell. Mr 
E dkoii, bewares, has barer toning Ms atteatton to thk subject, 
amt bear Ik tha reredk of km kaidireoik, which arrfre* bat right 
forex Aaerka, and whtah. ta, t herefore , show* fo»ft»flnt font 
hr Eagknd thk rakf. Thk taandMfttfoUR as you ore, 
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only requires four Faure accumulators to illuminate it, this one 
tight, and this other one twelve. But must the accumulstors be 
even as large as those I am using on the table ? The answer is, 
No; if you do not require them to give out the light for a very long 
time. Four much smaller boxes would give just as much light 
as you see at the present moment; but, of course, would not 
keep the light burning so long. It is, therefore, now possible 
to have a box of accumulators and an incandescent lamp, and 
the whole thing quite easily carried by one man. 

Last year not. Perry drew attention, in bis lecture at the 
Society of Arts on the " Future of Electrical Appliances," to the 
great waste of energy that is produced by the coal being carried 
to the steam*engine, instead of steam-engines being brought to 
the coal, and the power given out by the engines conveyed elec¬ 
trically to the place where it was commercially required. Why, 
said he, should not the coal be burnt at the pit’s mouth, or in ihe 
pit, or even in that part of the mine wnere the seams were 
thickest, and the engines driven by burning it u< cd to work large 
dynamo-machines on the spot, and the power transmitted electri¬ 
cally to any towns where it was required? Again, it has lecn 
often asked, why should not the wasted power in streams be 
utilised ? At present it is more economical to use steam-engines 
in a town than to do work in the country by means of the 
streams, and convey the manufactured articles over the hills into 
the towns; and for that reason one sees the old water-wheels, in 
the neighbourhood of a place like Sheffield, being gradually 
deserted, and the men preferring to pay a higher rent for steam- 
driven grindstones in the town, to a smaller rent for water- 
driven grindstones in the suburbs. The question then arises 
would it be possible to convey economically the power from the 
coal-pits or from the streams into the tow ns by menus of electricity; 
and this obviously turns on, how much power can be got out of 
one end of a wire compared with the amount that is put in at 
the other. 1 have, during this evening, been talking of the 
measurements of electric energy put into or taken out of an 
accumulator in foot-pounds, and you may have wondered how 
it was possible to measure electric energy in the engineer’s unit 
of foot-pounds. In reality it is very simple. The maximum 
amount of work a waterfall con do, depends on two things, the 
current of water and the height of the fall. In the same way, 
the work a galvanic cell or accumulator can do, depends on two 
things, the current it is producing, and what is called its electro¬ 
motive force, the latter being analogous with the difference of 
pressure or head of water. Again, when electric energy is being 
turned into mechanical work by means of an electro-motor, the 
energy which is being put into the motor can be measured by 
the product of the current sent through the motor, and the 
electromotive force maintained between the terminals of the 
motor. Now, here are two instruments, devised by Prof, 
Perry and myself, on Am-mcter and a Volt-meter, the one for 
measuring a strong current, and the other a large electromotive 
force. With these we will now make simultaneous measurements 
when we allow this motor, which is driving the lathe, and which 
is itself driven by an electric current, to run at different speeds. 
First, we will start with the motor, which has one ohm resistance 
absolutely at rest, by putting a break on it, and ending by 
allowing It to run as fast as possible. 

Experiment *performed and the following results were ob¬ 
tained 1— 


Speed of 

motor. 

Cuncnt in 
Amptres. 

Electro¬ 
motive force 
between 
terminnlt of 

in volts. 

Electric power 
put into the motor 
in foot pounds per 
minute. 

Power wasted by 
the current healing 
the wire* of .the 
motor in foot 
pounds per minute. 

0 

*5 

*5 

1 15x15x41.25 
{ u 9950.25 

15* x 1x44.25 

i,r. 9956.25 

Slow 

10 

- nr 

j 10x21x44.25 

1 929a* 5 

io»x 1x44.25 
it. 4425 

Fast' 

4 ' 

28 


frw* 


We see in the last case, when the feed was %M and the speed 
of the motor veey great, there was less than one*tenth of the 
waste of power arising from the current bearing the wires when 
the speed was very slow. On the other hand, we observe that 


the electromotive force between 'he terminals of the motor has 
been practically doubled. 

This simple experiment really points to the solution of economic 
transmission of power by electricity, and to which Prof. Perry 
and myself have on numerous occasions directed attention. It 
is, to allow only a very small current to pass through the wires 
connecting the electro-motor with the’generator, ana to maintain 
a very great electro-motive force between them ; since, in this 
way, the amount of power transmitted can be made as large as 
we like, and the waste from the heating of the wires from the 
passage of the current as small as we like. 

Reasoning in this way, Sir W. Thomson showed, in his 
inaugural address last year to the British Association, that, if we 
desire to transmit 26,250 horse-power by a copper wire half an 
inch in diameter, from Niagara to New York, which is about 

S miles distance, and if we desire rot to lose more than one* 

1 of the whole amount of work—that is, to deliver up in 
New York 21,000 horse-power—the electromotive force between 
the two wires must be 80,000 volts. Now, what are we to do 
with this enormous electromotive force at the New York end of 
the wires ? Fancy a servant dusting a wire having this enor¬ 
mous electromotive force. You might as well, as far as her 
peace of mind is concerned, ask her to put a lightning flash 
tidy. 

The solution of this problem was also given by Sir W. Thom¬ 
son on the same occasion, and it consists in using large numbers 
of accumulators. All that is necessary to do in order to sub¬ 
divide this enormous electromotive into what may be called 
small commercial electromotive forces is to keep a Faure battery 
of 40,000 cells always charged direct from the main current, and 
apply a methodical system of removing sets of 50 and placing 
them on the town supply circuits, while other Feta of 50 are 
being regularly introduced into the main circuit that is Leing 
charged. Of course this removal does not mean bodily removal 
of the cells, but merely disconnecting the wires. It is probable 
that this employment of »econdary batteries will be of great 
importance since it overcomes the last difficulty in the economical 
electrical transmission of power over long distances. 

1 will conclude my lecture by illustrating one of the other im¬ 
portant uses to which ihe accumulator can be applied, and that 
is the practical lighting of railway trains, which may be seen in 
daily oj eration in the Pullman cars on the Brighton line. Ihe 
most natural method of lighting a railway train would be to 
attach a dynamo-tnachine to the axle of one of Ihe carriages— 
the guard’s van, for example—and the rotation of which, neces¬ 
sarily very rapid when the train is going fast, would, without the 
use of any gearing, produce the necessary current. But the 
difficulty that immediately meets us is that as soon as the train 
slows, or stops at a station, or in consequence of the signal 
being against it, the speed of the dynamo-machine will dimmish 
and the lights will go out. If, however, while the train is going 
fast, the dynamo performs two operations, the one to keep the 
lights burning, the other to charge a battery of Faure's accumu¬ 
lators on the train, then the electric energy so f to red can he 
applied to maintain the lights while the train is going slowly or 
Ftopping. With such an arrangement there would be, of course, 
an automatic contrivance for diFconnecting the dynamo-machine 
from the circuit when the speed becomes too low; otherwise the 
Faure’s accumulstors would simply dipcharge themselves back 
through the dynamo-machine. 

Imagine, now, we are in n train which is going r lowly, or 
which has actually stopped, and that the Faure accumulators 
lying here on the floor is the Faum battery In the train, and 
which have been charged when the train was going fast: then 
that it has sufficient store of energy to continue lighting is 
proved, because, on connecting these two wires, those fifty 
Maxim lamps, kindly lent me by the Electric Light and Power 
Company, and eight Edison lamps before you, are Instantly 
brilliantly illuminated, each of the former possessing about 
forty candle-power, and each of tbe Utter about seventeen, 
and giving, therefore, far more light then is, at present, ever 
supplied to a whole train of twelve carriages. Tbe light, you 
observe, is perfectly steady, and la turned on and off at will 
Imagine, now, we' ere In n tunnel In the daytime, and die lights, 
therefore, burning. We now emerge from the tunnel into (fey* 
light 1 disconnect the wires, and the lights are instantly extin¬ 
guished. Again, it may be we are entering, a second tunnel. 
The wires are wain connected by the guard, and we have the 
whole of Uds iecture*tbeatre, which represents tbe train, beff* 
liaatly illuminated. 
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There has been an erroneous impression existing lately, that 
the Fame accumulator could not produce a constant current of 
more than 17 Amptres; hut, that this is a mistake, is clearly 
seen from the fact that, at the present moment, each of the cells 
in this room is producing a current of about 75 Ampires. 

Electric storage of energy, therefore, makes us nearly indepen¬ 
dent of accidents to the engine or dynamo machine, or irregulari¬ 
ties in their working, enables us to receive our supply of electric 
energy from the central supply station in our proper turn, and 
independently of the particular time we require to utilise it, and 
lastly it enables large amounts of power to be transmitted over 
very long distances with but little waste. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oxford.—T he following notices have been issued with regard 
to lectures and classes in Natural Science for the summer term, 
beginning April II:— 

Prof. Clifton will give a course of demonstrations on instru¬ 
ments and methods of observation employed in optical measure¬ 
ments. The course is intended os an introduction to the study 
of practical physics in the Clarendon Laboratory. Mr. Stocker 
-will deliver a course of lectnres on Elementary Hydro-mechanics, 
and Mr. Heaton will form a class for the study of problems in 
Elementary Statics and Hydrostatics, these two courses being 
designed to meet the requirements of candidates for the Prelimi¬ 
nary Honour examination in Natural Science. 

Prof. Moseley, the new Linacre Professor of Physiology, pro¬ 
poses to commence a course of Comparative Anatomy, to extend 
over one year. The Professor’s course is open to all students 
who have attended a course on Practical Biology, or Mr. 
Robertson’s course on Histology. The Profeasor will attend 
after his lecture each day until 1 p.m, to superintend the practical 
work, which will be continued in the afternoon of that day and 
on the following day, by all students able to attend. Mr. 
Charles Robertson will give a course on the use of the Micro¬ 
scope and Histology to a junior class. The Professor will give 
an inaugural lecture on "The Zoological Results of the 
Challenger Expedition,” in the large lecture-room at the Uni¬ 
versity Museum, at 8.30 p.m. on Thursday, April 20. The 
lecture wilt he illustrated by means of photographs exhibited 
with the lime-light. 

In the Department of Geology Prof. Prestwich proposes to 
have excursions to visit the several geological sections in the 
neighbourhood of Oxford on several Saturdays during the Term; 
and will lecture or give informal instruction on the subject of the 
excursion on each preceding Friday. Notice will be given from 
time to time in the Gault* and in the Museum of the places to 
be visited, hours of meeting, &c. 

The Biological Fellowship at University College has been 
awarded, after examination, to Mr. J. T. Cunningham, B.A., 
late Brakenbury Natural Science Scholar at Balliol College. 

Mr. Cunningham obtained a 1st Class in Mathematical 
Moderations, and a 1st Class in the_ Final Honour School of 
Natural Science. 

The Delegates for licensing lodging-houses have appointed 
Mr. E. F, G. Griffith, C.E., to be Sanitary officer of the 
Delegacy for a period of two years. 

Examinations for the Degree of Batchelor of Medicine, both 
First and Second, will be held in Trinity Term, on days to be 
hereafter notified. 

Candidates for either of these examinations are requested to. 
send their names, on or before May 1, to the Regius Professor 
of Medicine, Medical Department, Museum. 


Cambridge— Under the action of the new Statute A, which 
oomes into force from the end of the present term, the entire 
Cambridge year is compulsorily lengthened a fqrtnight, and may 
be further lengthened at the pleasure of the Senate. Three 
terms are to be kept between October 1 aud June 24 of the suc¬ 
ceeding year, to include 237 days. Residence dhst be for not. 
Ins than three-fourths of each term, instead of two-thirds as 
heretofore. 

Section 12 of the Second Chapter of the Statute fs important 
in the interests of science and reads thus :r-“ Students In science 
who, having already taken a degree in Aits, Law, Medicine, or 
Senary, have given prooft of distinction in science fay some 
original contribution to the advancement of science, and have 
done all that is required by the statutes and ordinances of the 


University, may be admitted to the title of Doctor Designate in 
Science, and shall afterwards be created doctors at the time 
prescribed by the University.” In this Statute the claims of 
original work are fully recognised, and there is only necessary 
the formulation aud promulgation of adequate regulations to 

f lace science in a sufficient position of honour in the University, 
t is provided in a subsequent chapter that honorary degrees in 
science may be conferred on foreigners or British subjects of 
conspicuous merit. 

Section 19 of the same chapter is important, for it sanctions 
the adoption of affiliated colleges in any part of the British 
dominion, the recognition of tneir lectures and arrangements, 
and the allowing of periods of study at them not less than two 
years, as counting three terms towards a Cambridge degree. 

The last report of the Board of Examinations (Ordinary 
Degrees) shows that in the year 1881 there were forty-eight can¬ 
didates in chemistry, of whom nine attained a first class, and 
their papers were very favourably reported on, while fourteen 
failed ; the examiner in geology (in which there were only three 
candidates) recommends that the examination should include one 
paper devoted to practical work, and that the subject should be 
divided into two branches, petrology and palaeontology, of which 
one only need be taken. This seems an undesirable separation, 
seeing that the degree is given for geology only. In botany 
there were six candidates, or whom three passed in the first class, 
and three failed. Zoology attracted only two candidates. These 
results do not show that-these latter subjects are neglected, but 
that a considerable proportion of the candidates who do not take 
honours, including many medical students, find chemistry the 
moit advantageous subject for the B. A. degree. 

The Examiners in Mechanism and Applied Sciences report 
favourably of the work done; there were five candidates in 
mechanism, two in electricity, and none in theory of structures. 
The papers were well done, and showed real interest in the 
subject, as well as a thorough appreciation of the principles. 


SOCIETIES AND ACADEMIES 

London 

Zoological Society, March 7.—Prof. W. H. Flower, 
F.R.S., president, in the chair.—The Secretary exhibited and 
made remarks on some living examples of Helix hamartoma 
from Ceylon, which had been forwarded to the Society by Mr, 
J. Wood-Mason, F.Z.S.—Mr. W. A. Forbes read a pajier on 
certain points in the anatomy of the Great Anteater (, Myrmteo - 
pkaga jubata ), as observed in two adult female specimens that 
bad lately died in the Society's Gardens. The arrangement of 
the ducts of the submaxillary glands and their relations to the 
stylo-hyoid muscle, the composition of the anterior cornu of the 
hyoid bone, the presence of clavicles, and the structure of the 
brain and of the lemale reproductive organs, were amongst the 
chief features touched upon.—Capt. G. E. Shelley read an 
account of the birds collected by Mr. Joseph Thomson while 
engaged on an exploration of the river Rovuma, East Africa. 
The collection contained examples of forty-three species of 
birds, among them being two new species, proposed to becal <‘d 
Merops dresseri and Erythroctrus ihomsoni .—A second i»per 
by Capt. Shelley gave an account of a series of birds recently 
collected by Sir John Kirk, in Eastern Africa. This collection 
was made chiefly in the neighbourhood of Mambois, <>n the 
eastern slopes of the mountain-range which separates Ugogo 
from the Zanzibar province. 

Anthropological Institute, March 7 -—Major-General Pitt- 
Rivers, F.K.S., president, in the chair.—Mr. E. F. Newton, 
F.Gr6., exhibited a Romano-British burial urn containing hnman 
bones that was found in Cheapridc, about 18 feet beiow the 
footpath, in 1879, Two of the bones have gieen glass melted 
around them.—Mr. E. H. Man read the first part of n mono¬ 
graph on the Aboriginal inhabitants of the Andaman Islands. 
The papef contained an exhaustive description of the natives, 
based .upon the lines laid down in the “ Anthropological Notes 
andLOaeries of the British Association.” Many points regarding 
the physical characteristics of these savages, on which misappre¬ 
hensions have hitherto existed, were noticed. The latter portion 
of the,paper was devoted to a description of the tribal communi¬ 
ties and the peculiarities connected with the sub-division «>f the 
same amen/inland and coast-men; and reference was made to 
the system of rule and the power of the chiefs, and various - 
details' connected with their customs and mofe of life were dealt 
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with. Their racial and marital relatione, superstitions, tradi¬ 
tions, beliefs, Sic., ware reserved for discussion on soother 
occasion, lie author also exhibited au album containing a 
number of bis photographs of the Anrlaiuanese, their huts, 
weapon^ &c., and he further illustrated these subjects on a 
screen by means of a sdopiicon aud limelight.—Dr. J. G. 
Gantt* axhibUed an Andamaouse skeleton recently presented to 
the Royal College of Surgeons by Mr. W. Beatson, of the 
Bengal Medical Service. 

Vienna 

Imperial Academy of Sciences, March 2.—L. I. Fltzinger 
in the chair.—‘f he following papers were readW.|Biedermann, 
contribution to general nerve and inuscle/physiology (Part 8), 
on the apparent *'Ot.ffnung«zuckung” of injured muscles.—W. 
Becker, on the knowledge of the mouth-parts of the Diptera.— 
Fr. Wa-chter, on the material particles in the (electric spark,— 
Josef Boehm, on the formation of sulphuretted hydrogen from 
sulphur aud water.—M. [loll, on the correct explanation of the 
tronsvere processes of the lumbar vertebra: and the development 
of the spinal column of man.—E, Lecher, on radiation and ab¬ 
sorption.- L. Burgttr'.tein, a geological study nn the thcnnnl 
springs of Deutsch- Altenburg.—A Koch, on the Meteoric fall 
ot Mobs in Transylvania.— E. Hann, on the Foehn at Bludenz. 
—V. Mires, on the nerves of the eyelids. 


Academy of Sciences, March 13.—M. Blanchard in the 
chair.—The following papers were readDouble decompo¬ 
sitions of haloid salts of mercury, by M. Benhulot.—On the 
reproduction, by photography, of different phases of the flight, 
of birds, by M. Marey. An instrument, like a rifle in shape, 
gives-twelve successive images per second, each image taking 
I-700th of a second. In bright sunlight, the time of exposure 
may be reduced 1-1500 sec. (a chronograph regulates the time). 
With Plateau’s phcriakistscope, the motion indicated by those 
imaged may be easily analysed. M. Janvsen (whose “ photogra¬ 
phic revolver ’ for observing Venus’ transit seems to have been 
suggestive to M. Marey) made some remarks.—On photography 
of the spectrum of the great nebula in Orion, by Dr. Huggin-. 
—Go an application of the theorem of Abel.—Considerations 
ess this kinetic theory of gases, and on the vibratory state of 
matter,, by M. Ladicu. This is meant to show that the present 
theory of gases presents a ttemdary kinetic hypothesis, which is 
quite gratuitous, and three errors of principle. Hence, a certain 
amount of experimental invalidation of it recently. But the 
geuraJ kinetic hypothesis remains intact—Crystallised oxy- 
chloride of gallium, by M. Lecoq d« Boisbaudran.—On a case 
of preservation against anthracic disease observed in mao, by M. 
Cosson. A farmer had a slight anthracic affection, in 1854, and. 
in February last, another attack of very threatening character, 
from which, however, he quickly recovered. The earlier attack, 
M. Cotson conceives to have acted like vaccination.—New facts, 
proving the extreme frequency of transmission, by heredity, of mor¬ 
bid organic stales, produced accidentally in ascendants, by M. 
Browa-SdquanL He has now, at the College of France, more than 
150 animals showing tills kind of heredity, all of them guinea-pig* 
(a species in which the nervous system seems to have a specially 
strmg influence on nutrition and secretions). The new facts 
here given relate chiefly to alteration of nutrition of the eyeball; 
also to mnN<ular atrophy through section of the sciatic nerve.— 
Os uniform functions of an analytic point (*,> 0 , by M. AppeU. 
—Tempering by compression, by M. CWmandot. This new 
process consists in heating (say) steel to a cherry red, compress¬ 
ing strongly, end keeping U compressed till quite cool. The 
metal becomes very hard, and, like tempered steel, can be per¬ 
manently magnetised. In either process of tempering amarfmm 
is probably produced. There is advantage in the power of 
graduating die compression.—On the use of bitumen of Judaea in 
antiquity, as a preservative of the vmei by M. Leclerc, He 
quotes from on Arabian physician and neturalJat of the tenth 
eentuty, Tenuml.—The death of M. Poitevin was announced and 
commented upon.—The Minister of Agriculture communicated 
a letter from M. Baftnani ur g ing the importance of methodical 
experiments (of a nature indicated) both in the laboratory, and 
in cultivation on a large scale, with a view to destroying the 1 
wintereggof phylloxera.-Onthe thewyof xaMorn fnoetient 


VI die. He obtains 930°, closely agreeing with M. Edm. 
liecquert.il (932*). MM. DcviUe and Terrors figure was 1040 s . 
The great difficulty of the determination lies in the small calorific 
capacity of the vapour.—Hydrodynamic experiments (fourth 
note); imitations with liquid currents, of Nobili's rings, obtained 
with electric currents by M. Decharme. A thin liquid stream 
falls from a vertical glass tube, on a horizontal glass plate 
covered with a (me layer of minium suspended in water. Con¬ 
centric rings, Ac., are formed.—Apparatus for regulating the 
flow of a gas at any pressure, by M. Villa. This is pbteed 
between nn twtinU and a reservoir of compressed gas, and, as 
the pressure in the former diminishes, admits a compensating 
quantity from the reservoir. Mercury, in a special manometer, 
closes a circuit, actuating an electromagnet, and thereby a valve. 
—On the heat of formation of feirocyanhydric add and of some 
ferrocyanidcs, by M. Jonnnis.—Un the products of distillation 
of colophony, by M. Kcnard.—On chlorin tion of camphor; 
formation of liichlorinuted camphor, hy M. Cateneuve.—Qa the 
essence of Litari kanalt , bjr M. Monn.—On determination of 
tannin and ccnoualtic acid in wines, by M. Jean.—On gastric 
digestion, by M, Duclnux. Inter alia, raw albumen resists 
gastric juiee much, and often leaves the stomach without suffer¬ 
ing more than superficial action. Cooked albumen is more 
quickly attacked; then comes gluten, then blood-fibrin. The 
question why the stomach does not digest is not perplex¬ 
ing, when wc know that gastric juice does not act indifferently 
on all albuminoid matter, but “respects” some. - Influenceof the 
nervous system on the lymphatic vessels, by M. Bert. Stimula¬ 
tion of the mc-enteric nerves caused constriction of chyhferous 
vessels ; of the splanchnic, dilatation; but, with a curariml 
animal, there was dilatation in either case.—Chemical action of 
different uieials on the frog’s heart, by M. Richet. The toxicity 
of metals is not, apparently, related do atomic weight. These 
experiments give considerably different results from those with 
fishes. Some metallic chlorides stop the heart In systole, some 
in diastole.—On the passages by which the seminal liquid and 
the eggs are evacuated in the common Asteria, by M. Jourdaia. 
—Geographical distribution of Coleoptera in Abysotiiia, by M. 
Raffray.—Mode of formation of the coobbario of the Loire ; 
causes which modify, at various points, the nature of the coal-, 
by M. Gruner. 
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ORIGINS OR ENGLISH HISTORY 
Origins of English History. By Charles EUon. (London: 
Quaritch, 1882.) 

M R ELTON'S work will at once take the place it 
deserves. It will be welcomed by the many 
ItudenU who have been long waiting for such a treatise 
on our country as it was during, the ages lying just out¬ 
side the broad daylight of history. The subject, with all 
the new resources of archieology and philology which 
have been brought to bear upon it, still presents a set of 
problems full of doubt and difficulty ; but it will be seen 
that Mr. Elton’s task has been not merely to bring these 
problems into shape, but to advance them by investiga¬ 
tions of his own. 

In the introductory chapter, which deah with the know¬ 
ledge of the anci nts as to our part of the world, it is 
satisfactory to find the author bringing down to their real 
value the popular stories of Phoenicians in Britain. What 
is really recorded of the merchant-sailors of Carthage Is 
their commerce with the tin-islands, but these Kassiterides. 
QGitrymnides, or Hesperidcs, arc set down in Ptolemy's 
map as being off North-Western Spain, and it was 
Camden and other moderns who' identified them with the 
Scilly Islands, so bringing the Phoenician galleys up into 
:he British Channel. In 1874, at the Congress of I’rehis- 
;oric Archaeology at Stockholm, Dr. Hildebrand read a 
paper on the Kassiterides, which Mr. Elton does not seem 
to have met with, but which tallies closely with his own 
ugument that the ancient accounts of their situation point 
to the Spanish coast. Dr. Hildebrand supposes the so' 
:alled islands to be only the headlands of Galicia, where tin 
s still mined, while Mr. Elton suggests that they were the 
tittle islands about Vigo Bay, an idea which would be 
(trengthened by proof of old tin-workings being found there- 
Kenrick’s argument that the tin-islanders going to sea in 
l>oAts of leather were ancient Cornishmen paddling across 
to Scilly in “ the characteristic boat of Britain ” is fairly 
met by Mr, Elton, who points out that the Iberians had 
coracles as well as the Britons. Thus it is to be feared that 
Cornish history must give up the picturesque scenes of 
Mack-cloaked Kelts crossing to St. Michael’s Mount at 
lofr water to barter their tin for the purple and fine linen 
of the Phoenician merchants, and to learn from them the 
art of scalding “Cornish cream.” More substantial 
records of early Britain are to be had from a source long 
discredited but now restored to credit. This is the famous 
voyage of Pytheas to Thule, where be saw the midnight 
ran, and by describing this and other wonders of the 
north made himself the reputation of an arch liar, till 
now, two thousand years afterwards, his townsmen the 
merchants of Marseilles have set up a statue to him as 
the. leader .of the first Arctic expedition. In working out 
the details of Pytbeas's expedition, oui*mnthor' follows 
hiat. tip the Spanish and French eoast, by the British 
Chamhel into the German Ocean, up So Laptad (which 
he tttesto be Tb«le)*and_ 4 awa the «it const of Eng¬ 
land, feck to Bordeaux. Up mates Pytheas, after 
teying Cadis, come to* the ttadaiesds, but it is not plain 
Mutter thereto some actual tide visitor emitter 
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it is merely inferred that coasting up Sp.iin above Cape 
St. Vincent must have brought him to the Kassiterides. 
The explorers passed the mouths of the Loire, and round¬ 
ing Brittany, Landed at Axantos (still Ushnnt), where they 
saw the temple and its nine priestesses keeping up the 
eternal fire. Not knowing how near he had come to the 
tin-districts of Cornwall, Pjthcas sailed up Channel to 
the coast of Kent. Here he had reached the ordinary 
crossing place between Britain and Gaul, and here Mr. 
Elton places that much debated island which Timarns 
called Mictis, lying inwards six days’ sail from Britain, 
in which the tin is found, and to which the Britons 
navigate in their coracles; while Posidonius describes it 
as an island lying.off Britain, called Ictis, to which the 
miners of Cornwall carry their tin, taking it in carts- 
across the intervening space which is left dry at ebl> 
tide, and there the merchants buy it and convey it across 
to Gaul, whence it is carried on pack-horses down to the 
Rhone. Mr. Elton’s suggestion is that this Mictis, or 
Ictis, was the Isle of Thanet, six days' sail from the part 
of Britain where the tin comes from, and which, though* 
now silted up almost close to the mainland, was even as 
late as the ninth century separated from it by a ferry half 
a mile wide. This is a very ingenious attempt to get 
over the difficulty in' the ordinary theories, of putting St. 
Michael’s Mount six days’ sail from Britain, or of getting 
carts across to the Isle of Wight at low water. It has, 
however, its difficulties to meet, as the above extracts 
show, and Mr. Elton must be left to fight his own battle 
with the antiquaries. 

Historians' ideas of the early inhabitants of Britain 
have changed curiously from those of a generation or two 
ago, when it was undisputed matter of fact that the Kelts 
were the aborigines of our islands, sprung from Corner, 
son of Japhet, who colonised Gaul, and left his name to 
his descendants, the Cymry. Nowadays the Kelts have 
sunk into comparatively modern Aryan invaders, and the 
question is, How many peoples are to be traced before 
them? In the present state of the evidence, our author 
will hardly be found fault with for assuming three earlier 
races: first, the men of the Palaeolithic or Mammoth pe¬ 
riod, who have not been proved to be connected with later 
inhabitants; second, the short, dark, narrow-skulled tribes 
who may be called Silurians, whose long-shaped burial- 
mounds contain stone weapons of Neolithic type, and 
whose descendants are to be recognised by their appear¬ 
ance, especially in South Wales and Ireland, though they 
now speak a Keltic tongue; third, a taller broad-skulled 
people seemingly of fair hair and complexion, and pos¬ 
sibly allied to the modern Finns, who by their remains 
in the round barrows appear to Ijave come hither armed 
with weapons of bronze, and encroached on and eventu¬ 
ally mixed with their predecessors. After all these came 
in the invading Kelts, who were perhaps in the Bronze 
age when they landed on our shores, but who certainly 
pdisesjed and worked iron long before the Roman Con" 
<q6est "Id Mr. Elton’s good collection of passages relat¬ 
ing fo the Kelts, such terms as golden hair, milk-white 
tiacke, taoary arms, ’point* to their being on the whole 
a iasr race, which tells in favour of the idea just men* 
tinted, that the dark complexion of so many modern 
Trii’ii—r* and Welshmen comes from an older Silurian 
eeeeafcry. This ethnological speculation is doubtful 
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enough, but far more obscure is the question, who 
were this old dark-haired race of Silurians ? The author, 
touching on the theory connecting them with Iberians or 
Basques, is quite alive to the slightness of the evidence 
pointing this way, and not less cautious as to the ancient 
words belonging to prae-Keltic tribes said lo be preserved 
in Irish or Welsh. 

Mr. Elton’s department of original research lies espe¬ 
cially in ancient legal customs, on which he has for years 
been the leading authority at the English Bar. Indeed 
the desire to get back to the historical meaning of customs 
which the law-books utterly fail to explain, is plainly the 
motive which has led him into the wider investigations 
embodied in this book. Naturally he is always on the 
look-out for legal relics of the earlier inhabitants, and for 
instance makes a striking remark on the succession of 
Pictish kings being not from father to son, but to the 
nearest male relative traced through the female line. 
This custom of kinship through the mother, which 
still marks many of the lower tribes of mankind, 
did not belong to the Kelts, who shared with other Aryans 
the rule of descent on the father's side, and it is fairly 
argued that the squalid tattooed Ficts were of an older 
race, and kept up their ruder law of marriage. Again, the 
ancient custom still prevailing in many English districts, 
in the Vale of Taunton for instance, that the land goes 
not to the eldest but the youngest son, is here discussed 
mote fully than it ever has been. The author’s view is that 
whereas in the Aryan nations the eldest son’s birthright 
was connected, as in India at this day, with the duty of 
keeping up the offerings to the divine ancestors, so the 
opposite custom of youngest-right may have come down 
from the religion of some ancient race in England, where, 
as among the Mongols still, the youngest son was the 
‘‘fire-keeper" and inherited the home. In Germany, 
youngest-right is frequent, and there it is on record that 
that quaint fetish or idol the mandrake root, dug up from 
under the gallows, half human in form and possessed 
by its familiar demon, used to descend at the house¬ 
father's death to the youngest son, on condition of bis 
performing the pagan rite of burying bread and money 
in the grave. This is an interesting argument, though 
perhaps it may be answered that in new countries where 
the sons as they grow up go out and make homes of their 
own, the youngest son is the natural caretaker and heir 
of the parent's house and fields, and it is as likely that he 
performed the religious duties because living there made 
him the proper person, as that be became the heir because 
he had to perform the religious duties. How monuments 
and rites of older tribes find new and changed places in 
thereligi:n of their conquerors, is here often brought into 
view. St. Boniface found the Frieslanders using as an 
altar a rude stone dolmen, probably a tomb built ages 
earlier by bronze-age inhabitants; the fierce Teutons would 
make a captive creep through the narrow opening of the 
upright stones, and then “sent him to Woden.” After 
this, it doe$|j|jjft seem surprising that our country folk 
should beliefs thejude stone dolmens on our hill-sides to 
have been altars for human sacrifice. Among earlier 
rites lasting on into Christianity, one of the most pic¬ 
turesque is that of Brighid the Keltic fire-god’s daughter, 
who passed into St. Bridget, patron saint of Ireland and 
still name-giver to Biddy the typical Irish, housemaid. 


But St. Bridget held to her old goddess-nature, and till the 
suppression of the monasteries her everlasting fire whs 
kept up at Kildare by her nineteen nuns, who might not 
defile by blowing with their breath the flame sacred to 
the “ woman of the mighty roarings ”; each nun tended 
the fire one night in turn, but on the twentieth she who 
went off duty said “Brigit I take care of your own fire, for 
this night belongs to you.” We are puzzled by Mr. Elton’s 
remarks on the worship of Mithra, that ancient Aryan 
solar deity whose Oriental worship became so popular in 
Britain during the Roman occupation. The usually-known 
evidence seems to imply that the Mithra-worshippers fixed 
his divine birthday, the “ Dies Natalis invicti Solis,” on 
December 25, because the sun’s birth would naturally be 
at the winter solstice, while it was not till long afterwards 
that this appropriate date was adopted for the Christian 
Dies Natalis, Christmas Day. Mr. Elton appears to take 
it the other way, as though the Mithra-worshippers for 
the sake of popularity borrowed the festival from the 
Christians. If he has some new evidence in this direc¬ 
tion, it ought to be carefully gone into, and at any rate it 
will be well to clear the point up in the next edition. 

What has now been said will give an idea of the more 
special researches in this important work. Readers of 
this journal will not disapprove of our having passed over 
weighty but ordinary historical topics, such as the in¬ 
vasions of Britain by Romans and Saxons, in order to 
give space for tracing lines of beliefs and customs. 
Some of these may seem trifling, but in the scientific 
study of history every trifle tells which can show a line of 
continuity from age to age and from race to race. 

Edward B. Tylor 


WORKS ON THE MICROSCOPE 
The Microscope and its Revelations. By William B. 
Carpenter, M.D., LL.D., C.B., F.R.S. Sixth Edition. 
Illustrated by 500 Wood Engravings and Twenty-six 
Plates. (London : J. and A. Churchill, 1881.) 
Practical Microscopy. By George E. Davis, F.R.M.S., 
&c. Illustrated with 257 Woodcuts and a Coloured 
Frontispiece. (London : David Bogue, 1882.) 

T^VR. CARPENTER is to be congratulated on the 
■Lv recent publication of the sixth edition of his very 
useful work on the Microscope and its Revelations, the 
more especially as now having the command of his own 
time, this edition is not only the expression throughout 
of his own matured views, but also contains a large 
amount of new matter. 

A work like this which has proved itself so great a 
favourite needs but a brief notice at our hands. It is 
without doubt the book for the English reader to buy, 
who wishes to work as an amateur with the microscope; 
and should any such proceed further with the study, and 
penetrate into the mysteries of animal or plant life,.he 
will find himself none the worse, but a great deal the 
better for the lessons he will have learnt in these pages. 

The general plan of Dr. Carpenter’s book is good ; it 
begins with a short chapter on the Optical Principles of 
the Microscope. The question of there being a limit tothe 
magnifying powers of the object-glasses, or whether there 
is a minimum behind which nothing can be seen,'is hot 
entered upon. The next two chapters—on the Construe- 
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tion of the Microscope and its Accessories—give a sketch 
of all the principal stands and apparatus in connection 
therewith; and is followed by two more, giving excellent 
directions for the management of the microscope, and for 
the preparation, mounting, and collecting of microscopical 
objects. 

The second portion of the volume is devoted to an 
account of some of the more interesting forms of minute 
life to be met with, both in the animal and vegetable 
kingdoms. As this portion of the volume travels over a 
very wide field of research, so it is here that the greatest 
opportunities for criticism present themselvi^, but it is 
just to remark, that, despite the wonderful revolutions that 
have occurred in the domain of biology within the last 
few years, and despite the difficulty of keeping ever on a 
level with modern advances, a struggle only ending with 
one's life, Dr. Carpenter shows not only a wondrous 
energy, but a positive freshness in the adopting of new 
views. The notes on the green chromules of plant-cells 
are not quite up to the modern researches of Pringsheim, 
and we regret to find the author's sanction given to the 
use of the term Conidia for the products of free cell- 
formation in the .Cryptogams. The paragraph on the 
Nostocs might advantageously have been improved. No 
reason is given for uniting the Hatrachospermeae with the 
Floridese. The chapter on protophyte and other fungi, 
seems very carefully written : the position of the myxo- 
mycetes is left doubtful, but Chlamydomyxa is brought 
into the same chapter. The new views on lichens are 
accepted, but the vacant space on the page which meets 
the view, might well have been occupied with a list of the 
algae which play the part of hosts to the lichen fungi, 
which list would have proved, we think, that these forms 
do furnish objects of special interest, even to the ordi¬ 
nary microscopical worker, Dr. Carpenter’s assertion not¬ 
withstanding. 

It seems improbable that the antheroaoids represented 
on page 396 as escaping from the Glpidium-likc cell in the 
ultimate cell of the lateral branchlet of Sphacelaria tribu- 
loides belong to the plant, and it is a pity that no illustra¬ 
tion of a trichogyne is given in the account of the Floridea.*, 
$0 as to call the reader’s attention to what he may ex¬ 
pect to see when looking for this special often rapidly- 
disappearing hair-cell. Nor is the open trichogyne in the 
easily procurable Coleochoeta alluded to. Very scant 
justice is done to tbeRhizocarps,and the true significance 
of the growth of the embryo in Lycopods appears to us to 
be overlooked. 

Elfving’s researches on the vegetative cells in the pollen- 
plants of the Angiosperms surely ought to have been 
referred to, as it opens a new and easy field of investiga¬ 
tion to the microscopjsts. 

The chapters devoted to those divisions of the animal 
kingdom which present objects of interest for microscopical 
research are well illustrated, and have been brought fairly 
up to the mark. The illustrations of ^oj-aminifera are 
very good. The subject of Eosoon might perhaps have 
been better treated of in the chapter on geological investi¬ 
gation, and from the manual point of view is a.little too 
controversial. We find no reference to the occurrence of 
calcareous alga* In a fossil state, and yet this is a subject 
which ought to command the attention of some of our 
microscopical workers. 


Nothing that we have written must be taken as 
detracting from the extreme usefulness of this volume, 
which has for so long a period of time supplied an 
existing want. 

Of a somewhat different type is Mr. George E. Davis's 
“Practical Microscopy.” This author’s object is to 
supply a book upon the lines of the late Prof. Quekett’s 
“ Practical Treatise on the Use of the Microscope,” and 
his book treats of the forms of microscopic stand, of eye¬ 
pieces and objectives, of test objects, of section-cutting, 
and of the preparation and mounting of objects. In a 
chapter on the delineation of objects, a very detailed 
account is given of the subject of “ photomicrography; ” 
dry plates are preferred, and the various methods of using 
the camera are described, and the different modes of de¬ 
velopment are given. This volume will prove extremely 
useful to most practical workers, and the illustrations are 
both numerous and effective. 


OUR BOOK SHELF 

Element e der Anatomic nnd Physiologic dcr Pflanzen. 

von Dr. Julius Wicsncr. 276 pp. ; 101 wcodcuts. 

(Vienna : Holder, 1S81.) 

This book is intended, as the preface tells us, to act as a 
syllabus or skeleton of Prof. Wiesncr’s lectures, thus 
sparing his students the labour of writing out full notes, 
and allowing them to give their intelligent attention to 
what is being said. The pretensions of the book are thus 
humble enough, and are, we think, well carried out. 

The anatomy of plants is treated of in 153 pages, and 
into this space a great deal of matter is crowded. The 
style is simple and straightforward, and the author does 
not attempt to render his subject-matter easy by the slip¬ 
shod method sometimes called popular. From the nature 
of the book it must necessarily have somewhat the cha¬ 
racter of a catalogue ; but the monotony which might be 
expected is not by any means a prominent fault. The 
numerous original drawings are from the hand of Dr. 
Wichmann, a pupil of Wiesner's, and are extremely well 
executed, though they lack the peculiar charm which we 
find in Sach’s illustrations, and almost nowhere else. It is 
refreshing to meet with so large a proportion of original 
illustrations, instead of the usual reprints, and in this 
respect the book contrasts favourably with more ambitious 
works. How far the divisions into which the presentation 
of the anatomy falls will prove acceptable to professed 
anatomists, seems to us somewhat doubtful. 

The physiological section of the book is, in some ways, 
probably, better than the first part, since it is the work 
of a physiologist in his own department. On the other 
hand, such a subject as physiology does not so well bear 
the somewhat abrupt treatment necessary in a work like 
the present. Again, Wiesner’s standpoint in physiology 
is not attractive to many people, nor is it a very com¬ 
monly accepted one. Few teachers, for instance, would 
wish their students to learn that negative heliotropism is 
due to the existence of negatively heliotropic elements. 
Yet this| theory is the only one compatible with the 
somewhat obscure treatment of negative heliotropism 
here given. 

Sounds and their Relations. By Alexander Melville Beil. 

" (London; Triibnerand Co., 1882.) 

Mr. Melville Bell’s name is a sufficient guarantee of 
the value of bis work. His Visible Speech formed the 
starting-point of those recent investigations, both in Eng 
land and on the Continent, which have thrown so tnuen 
light upon the nature of sounds. In spite of the many 
new facts which have been observed ana brought together 
since Its first publication, ita-lmjjortance still remaiiis 
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■undiminished. It was, however, as its author says, 
mainly intended for the students of philology ; and a 
simpler and more practical manual, therefore, was called 
for by the teachers of the deaf and dumb, the mission¬ 
aries in foreign countries, the elocutionists and the 
trainers of common school teachers, who have all made 
more or less extensive use of it. Their de uand has, 
accordingly, been supplied by a clear and compact 
manual, in which the character, varieties, and relations 
of phonetic utterances are explained by the help of the 
symbols of visible speech. The book begins with an 
explanation of the symbols themselves, and then goes on 
to analyse and distinguish the consonants and vowels, 
describing their physiological formation with a clearness 
of language and an appeal to the eye, which ought to 
enable the most backward of learners to reproduce the 
greater part of them after a little practice. The value 
of this section of the manual, to those who wish to acquire 
the pronunciation of a foreign dialect, need not be pointed 
out. It is only a pity that there are no means for enabling 
the ear of the ordinary speaker to detect the differences 
of sound, which, when once written dawn in “visible 
speech,” he ought to find slight difficulty in reproducing. 
No method, however, has yet been discovered of training 
the ear, as Mr. Bell has succeeded in training the physio¬ 
logical organs of speech. What this success is, may be 
judged of from the last table given in the volume, in 
which such elementary sounds as sobs, coughs, yawns, 
sneers, or even a smoker’s puff, are expressed by symbols 
that can be at once understood, and translated into 
.audible sounds. The fourth section of the volume con¬ 
tains specimens of Knglish, Lowland Scotch, French, and 
■German, with their ordinary pronunciation exactly noted 
in Mr. Bell’s symbolic alphabet, while the last section 
consists of a supplementary review of the essentials of 
articulation, with a couple of concluding pages on “the 
application of visible speech to the teaching of articula¬ 
tion to the deaf.” 


LETTERS TO THE EDITOR 

\The Editor does not hold himself responsible for opinions expressed 
by hts correspondents. Neither can he undertake to return, 
or to correspond with the writers of, rejectetl manuscripts. 
No notice is taken of anonymous communications. 

[ 7 he Editor urgently tnjueits correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible ot/n noise to ensure the appearance even 
of communications containing interesting and novel facts.] 

Conservation of Solar Energy 
While Dr. Siemens' novel and ingenious theory de-cribed in 
lii- paiw before the Royal Society, ana published in Nature, will 
doubtless lie adequately criticised in its more physical aspects by 
those who are better acquainted than myself with " the intricacies 
of solar phonics,” I may perhaps be allowed to point out one or 
two conclusions which appear somewhat opposed to the laws of 
mechanics.' The author, for example, lays great stress upon the 
4 ‘high rotative velocity of the sun,” which at the solar equator, 
according to his figures, is four and a half times that at the terres¬ 
trial equator. To this “high rotative velocity ” Dr. Siemens 
attributes the supposed expulsion from the solar equator of the 
products of combustion of the gases drawn in by the assumed 
fan-action at the solar poles. 

Mahan apparently thought the equatorial rise of the solar atmo¬ 
sphere due to the centrifugal force engendered by this velocity 
sufficient to account for the appearance of the zodiacal light, and 
according to Dr. Siemens his supposition may possibly be cor¬ 
rect, if *e MipMfee that space, instead of being an aether-vacuum, 
h fill d with highly-attenuated gases. It seems, however, that 
La Place, acting on the usual supposition of an empty stellar 
space, csieukted that the solar atmosphere could not extend 
snore than 9-aoth* of the distance of Mercury, or about 16,000,000 
miles, at which distance it would exist in such a highly rarefied 
condition as almost to merit the designation of vacuum. That 
this mu»t be so, is evident when we remember that the high Shper- 
velocity at the solar equator, though relatively larger than 


that at the terrestrial equator in the proportion given by Dr. 
Siemens, so far from being able (0 exert a powerful centrifugal 
force, is in thi-, respect far less effective than the smaller 
tnngcntial velocity at the terrestrial equator. This is chieflf 
due to the counteracting influence of solar gravity, which, 
as is veil known, is more than twenty-seven times terrestrial 
gravity as represented by g. It is also partly due to the large 
value of the solar rr.diu«, since this also enters into the deno¬ 
minator of the expression for centrifugal force in terms of the 
tangential velocity, viz. It is at least remarkable that Dr. 

Siemens has made no allu-ion to either of these factors, which so 
intimately affect the centrifugal efficiency of the centrifugal force 
—the motive-power on which the entire action depends—and 
has made it appear from his language that this is a mere simple 
function of the tangential velocity at the solar equator. 

As it is, owing to these united circumstances, but mainly to the 
former, the ratio of the centrifugal force acting on a particle to 
its v eight is, even at the solar equator, almost infinitesimal. 

To accentuate this astronomical platitude It is only necessary 
to quote figures which may be found in every popular work on 
the sun, such as the fact that while the centrifugal force at the 
terrestrial equator deprives a body of i-289th of its weight at 
the poles, the amount it would similarly lose at the solar equator 
would lie only I-18,000th. Or again, to put it in’another light, 
in order that solar gravity and centrifugal force may equilibrate, 
and a particle at the solar equator be without weight, the sun 
would have to turn upon its axis 133 times as fast as at present, 
while in order that the same conditions should prevail on the 
earth, its rotational velocity would only need to be increased 
seventeen times. 

Except, therefore, where they would be momentarily affected 
by the local expulsive forces engendered by solar combustion, 
(he different layers of the solar atmosphere would arrange them¬ 
selves in the order of their relative densities, and remain quietly 
attached to the surface of the sun, under an attraction fully 
twenty-seven times greater than that which our earth exerts on 
its aci'inl envelope. That, under such circumstances, the centri¬ 
fugal force of the sun could cause it to project into space the 
products of combustion, seems most improbable. 

Moreover, suppose, for the snke of argument, that this 
action really does take place, can it lie literally maintained, 
according to Dr. Siemens’ concluding sentence, that this action 
is “capable of perpetuating solar radiation to the remotest 
future ” ? The laws of energy tell u- that work cannot be done 
without expenditure of energy, and since the “ prfmuin mobile ” 
in this case is solar rotation, and the pise* entering at the *olar 
poles must gradually acquire rotational momentum at the sun’s 
expense, they must, in time, reduce it to nought, when the sup¬ 
posed regenerative action would cease, and so the sun bum out. 
la any case, therefore, the word “remotest” can only be 
understood to have a limited signification. 

,E. Douglas Archibald 

[To save time we submitted Mr. Archibald's letter to Dr. 
Siemens, who sends the following reply.—E d.] 

This letter shows that Mr. Archibald has missed the principal 
point of my argument concerning solar fan-action. I showed pretty 
clearly I thought that solar gravitation would affect the Inflowing 
and the outflowing currents equally, and that centrifugal action 
must determine motion in the equatorial direction in a space filled 
with matter. But to put the problem into a mathematical garb let us 
consider the condition of two equal masses m f and m„, both at the 
radius R from the solar centre, the one opposite either pole, and 
the other opposite the equatorial region. The moment of gravi¬ 
tation of both these masses will be represented respectively by 

and and supposing both masses to be gaseous, and of 

the same chemical composition and temperature, they will repre¬ 
sent equal volumes, say one cube foot. 

These conditions being granted, we may put— 



but the mass m a is subject to another force, that produced by tan¬ 
gential motion, which shall be represented by w, and theoerttrtfugel 
force resulting from this motion by+tr, the moment of gravitation 
towards the sun will then be reduced to ijf - m,fv, mid rite 
latter factor being a positive quantity we have— 
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This inequality of attractive moments must determine motion 
toward the sun in favour of and this condition holding good 

for any value of g and R, It follow# th#t the polar inflow and 
equatorial outflow must take place, provided only that space is 
not empty, as supposed by La Place, but tilled with either an 
elastic or non-elastic fluid. 

To put it in another way, Mr. Archibald imagines that in 
order to determine an outflow from the sun it is necessary for the 
centrifugal moment m a <f> v to exceed the moment of gravita¬ 
tion whereas according to my view, the value of the former 

determine# only the rate of outflow, but is immaterial as regards 
the principle of action. The projection of dust is entirely depen¬ 
dent upon the outflowing current. I leave it for Mr. Archibald 
to determine for himself the velocity of current necessary to move 
a particle of dust of given size and weight away from the sun in 
opposition to its force of gravity, which I ant well aware is 
twenty-seven times that of the earth orf its -urface. 

The gaseous current is of course produced at the expense of 
solar rotation, but this expenditure of energy is relatively much 
smaller than that lost to our earth thtough tidal action, and may 
be neglected for our present purposes. It is moreover counter¬ 
balanced by solar shrinkage as explained in my paper. 

C. Wm. Siemens 

Review of " Aristotle on the Parts of Animals 
A Correction 

Since the publication of my review of “Aristotle on the 
Parts of Animal*,” a correspondent has called my attention to 
an article by Prof. Huxley, “On Certain Errors. respecting the 
Structure of the Heart attributed to Aristotle” (see Nature, 
November 6, 1879), in wltich the Professor corrects the common 
error, attributed to Aristotle, of describing the heart of the 
' higher animals as possessing three cavities only. In ignorance 
of this fact l assigned the merit of originally defecting the error, 
so long attributed to Aristotle, to Dr. Ogle, who tenders, I have 
no doubt quite Independently, the same defence of the matter. 
I now write to give the priority of the detection of the error to 
Prof. Huxley, and to thank my correspondent for having afforded 
me an opportunity of studying a most original and instructive 
ersay. Benjamin Ward Richardson 

25, Manchester Square, March 27 

Deep-Sea Exploration In the Mediterranean 
I shall be obliged if you will kindly announce in Nature 
that, taking into consideration the vote expressed at one of the 
plenary meetings by the Third International Geographical Con¬ 
gress at Venice, the Italian Government has decided that the 
deep-sea exploration in the Mediterranean be continued during 
the forthcoming summer; and towards the end of July or be¬ 
ginning of August next I am to embark on board the surveying 
steamer Washington, Royal Italian Navy. About one month 
will be devoted to deep-sea exploration under the able direction 
ofCapt G. B. Magnagbi, R.N. 

The' study of the animals collected during last year’s crube 
will be completed with that of those we hope to collect next 
summer. Since presenting my Preliminary Report to the Geo¬ 
graphical Congress, I have looked more carefully into the fishes 
collected last year; amongst them are two specimens of the rare 
Maiacoctphalus Ittvis, Lowe, dredged in 508 metres off the south 
coast of Sardinia, and in 823 metres off Mauritius (Egadi, Sicily); 
and two specimens of the stul rarer Corypkctuokits serrahts, Lowe, 
new to the Mediterranean fauna, dredged from depths of 2805 
and 3904 metres off the west coast of Sardinia, 

Dr. J. Gwyn Jeffreys was here a short time ago, and has 
examined the molluscs, on which he will report. 

Henry hk&yer Gjoljou 
R. Utituto 111 Stud! Superior! in Flrenxe, March 23 

The Basque Whole In the Mediterranean 
X WAS very much interested in Mr. Clement R. Markham's 
most important communication on the “ Whole Fishery” in the 
Bosque provinces of Spain, produced in Nature (voL xxv. p. 
365). Mr. Markham has carefully collected imporant materials 


m a region where it was once so common as to have given rise to 
an important industry, and to have had a powerful influence on 
ihe habits of the Basque people along the northern c<«ast of 
Spain. Mr. Markham gives solitary instances of the appear¬ 
ance d the whale off tnc Basque coasts, up to a very retent 
period, and says that the last instance of its occurrence which 
came to his knowledge, was on February n, 1878, when a whale 
was sighted off Guctaria, and successfully harpooned. 1 his bit 
of news mu-t have interested all cetologht*, and T hope that 
it may interest Mr. Markham and the readers of Nature to 
know that a line, nearly adult female of Raltcna bistayensi r was 
captured just one year before, in the Mediterranean, viz. on 
February 9, 1877, at Taranto. It was ably and fully described 
by Prof. F. Ga-co {Mm. R. Atari. Scienzedi Napoli, vii. 1878); 
the entire skeleton is in the Museum of Comparative Anatomy 
in the Univcr-ity, Naples, in the Central Collection of the 
Italian Vertcbrata at Floreuce. I preserve a portion of the skin 
of the -noiil, with short hair*, and a model of the entire creature, 
reduced to one-twelfth, carefully executed from drawings anrl 
measurements taken from the whale immediately after death. I 
know of no other recorded instance of the capture of a true 
whale in the Mediterranean. IIf.nuy Hillyer Giolioli 
R. Istituto di Studi Superior! in Firenze 


Wind Measurements 

After reading the interesting article in Nature, vnl. xxv. 
p. 486, on wind measurements, the reader cannot blit revert to 
the very nmati-faclory state of anemmnetry as it now exists. 
This i- only too apparent from the reports which appear in the 
papers after a gale, and in which are generally detailed the esti¬ 
mated pressures and velocities of the wind as recorded by the 
anemometer- at the principal meteorological stations. Tbit- 
during the gale of the I3th-f4th of October last ue were tuhi 
that a pres-urc of 53 lbs, per square foot was recorded at Green¬ 
wich, and at the Bid-ton Ob-ervatory, Birkenhead, the pre=sure 
reached the alarming figure of 79 lb-. Now it may be readily 
shown w ithout much calculation, that -lull pressures as these few 
buildings could withstand that were not of more than ordinary 
stability, not to mention the dc-truction of tall factory chimneys, 
which, when of the usual dimensions, u ill not stand a pressure 
of 30 lbs. per square foot. Vet no such destruction took place. 
1 think, then, we mu-t confess with T. HawksJcy, F.R.8. (vide 
paper read before Section of British As-.ociatinn meeting, York, 
1881, on Pressure of Wind on a Fixed Plane Surface), that our 
present aneaioiuetrical instruments are little better than philo¬ 
sophical toys. C. H. Romanes 

Worthing, March 27 

In the account of D'Ons en Bray'.- anemometer, which I 
printed to accompany a drawing of that instrument at the Meteo¬ 
rological Society's Exhibition the other day, I Hated that It was 
probably the earliest registering anemometer. I now find that 
I am mistaken, but as I erred in company with the President of 
the Society, I feel that I may well be excused. Until a still 
earlier instrument turns up, the idea of a registering anemometer 
must be ascribed to Sir Christopher Wren. In 1663 (tee 
Birch’s "History,” i. 341, plate iii.), he laid befiurc the Royal 
Society an account of his "weather clock,” which is in fact n 
recording anemometer, but for direction only, together with an 
instrument for "showing degrees of weather,” probably a self- 
recording barometer, but the description is not clear. The 
spindle which drives the hour-hand of the clock carries a pinion 
which moves a rack, long enough to pass out clear of the 
case on each side. At the end of the rack there is a pencil, 
which bears upon a disc keyed on to the spindle of the direction- 
vane. The dire carries a printed diagram, a series of radial 
lines indicating direction, the time being shown by n number of 
Conamtric circles. The irregular line drawn by the pencil 
recoftli the direction of the wind, A fresh paper is placed on 
the instrument every twelve hours, 

- Whilst upon this subject, perhaps I may be allowed to call 
attention to a paper by Richard Lovell Edgeworth, on wind 
pressure, in the HU. Trans, for 1783 , p. 136 . It contains the 
remits of a series of experiments undertaken to determine the 
varisiiOps in the pressure of the wind upon surfaces of equal 
area, bat of different forms. This is, no doubt, the paper re¬ 
ferred to by Robinson, as the source whence he derived; the 
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hint of hia well-known ’ cop" anemometer, although Edge¬ 
worth only speaks of bending the various pieces of metal which 
formed the terminations of the arms of the revolving apparatus 
with which he was experimenting. This paper was alluded to 
by the president, in the course of his address to the Mete ir >lo- 
gical Society, but in such a manner as to lead une to suppose that 
ft was not very generally known. 

May I ask when, and by whom the word 11 anemometer ” was 
introduced ? The earliest instance of the use of the word, with 
which I am acquainted, is by D'Ons en Bray, in 1734. I expect 
that it U of French origin. Rickard B, Prosser 

Vivisection 

It is due to Prof. Yeo to state that while enumerating in his 
article on Vivisection the texts which in his opinion bore most 
directly upon the subject, he did not omit the case of the swine 
to which Mr. Stevenson alludes (Nature, vol. xxv. p. 483). I 
may, observe, however, that as Prof. Yeo’s argument only re¬ 
quired to cite the texts which convey the authority of our Lord, 
he did not make out so strong a justification of physiological 
method on biblical grounds as he might otherwise have done. 
The whole philosophy of " scape goats " and of animal sacrifice 
in general, clearly rested on the assumption that the Deity con¬ 
sidered vicarious suffering of animals tor the benefit of man, not 
merely to be what Lord Coleridge would term ‘‘lawful,’’ but 
even desirable to the extent of rendering it obligatory on man to 
"shed the blood” of lower creatures for the purpose of obtaining 
immunity from evil. 

'1 his is not the place to consider such a topic at length, but 
after what has already appeared in these columns it seems worth 
while to observe that anti-vivisectionists would show themselves 
most politic by not attempting to carry their controversy into the 
domain of biblical ethics. The uniform opinion entertained by 
the canonical writers touching the importance and the rights of 
animals in the divine scheme of things, appears to have been 
that which is bo tersely expressed by the Jewish Apostle of the 
Gentiles—" Doth God take care for oxen ? ” 

The Writer of the Article on "Vivisection” 


It is with great regret that I inform you, and through you 
Miss Cobbe and the readers of Nature in general, that 1 have 
been made the victim of a ridiculous and til-timed hoax. The 
little anecd ,te of Miss Cobbe which appeared in Nature, vol. 
xxv. p. 459, is, it appears on investigation, quite apocryphal; 
yet my informant, when relating it to me, asseverated its truth so 
strongly, and gave me so many corroborating details, that I did 
not hesitate in saying that "1 knew it to be true.” He even 
ventured to "name” the celebrated vivisectionist whom Miss 
Cobbe was supposed to have interviewed. Therefore, when 
doubts began to be cast on the accuracy of my statements, I 
communicated with this gentleman, who informed me that the 
whole of this conversion between him-elf and Mis^ Cobbe 
is totaly imaginary and never took place. “A fellow-feeling 
makes us woudrous kind,” and L am sure Miss Cobbe, having 
.been so often victimised herself, and led to believe rklicul us 
tales of hideous and impossible torture inflicted by high-minded, 
scientific gentlemen, will sympathise with me in my chagrin at 
finding myself a victim to my own gullibility. 

May I be allowed to add, Sir, a serl ms postscript to my 
let-erj 

We none of us —1 least of all—doubt the value of Miss Cobbe’s 
advocacy of any cause. Had not the practice of vivisection been 
based on an earnest seeking after knowledge, it hod surely fallen 
ere this before Mi-s Cobbe’s stout bl>ws. Now whilst we are 
disputing as to whether the practice of vivisection be right or 
wrong, a far more serious question—I had well-nigh said 
"crime is co (fronting us. Owing to the extraordinary 
demand for rare (not necessarily "b autiful "J birds’ skins, for 
the adornment of women, we are threatened with the rapid, 
almost immediate, extinction of some of the mist wonderFul 
species of the world’s avifauna, I saw, in a milliner’s shop in j 
.Regent Street, T ,pie other day, four Mfdl of paradise, two 
trogons, scarlet unset by the dozen, a rare goatsucker, king* 
fishers, orioles, and bee-eaters, not to mention many other birds 
whose greater abundance might seem to excuse their wholesale 
sacrifice. Now, Sir, the human race has already bad to mourn 
the destruction of the dodo, the solitaire, the greit auk, and the 
moa: let us not add to this list the paradittkkt, the trofons, 
and the humming-birds. If then, Mias Cobbe will only pMce 


herself at the head of an Anti-bird-skin-wearing Association, 
she will find one of the most grateful and humble of her fol¬ 
lowers in your obedient servant, H. H. Johnston 

PS.—I take this opportunity of remarking, that I have no 
connection whatever, in an official capacity, with the Zoological 
Gardens. I headed my first letter thus, merely because it acci¬ 
dentally happened that I borrowed pen, iuk, and paper, and 
wrote it there. 

Tudor Hou-e, Champion Hill, S.E., March 27 . 

Your correspondent, Mr. C. A, Stevenson, referring ti the 
miraculous narrative of St. Mark, chap. v„ verses 26 32, reasons 
to the effect that if 2000 swine were destroyed to alleviate the 
sufferings of a single man, then are those physiologists to be 
ju tified who, for the benefit of the whole human race, sacrifice a 
few ani nals. But, unfortunately for the argument, neither from 
the narrative of St. Mark, nor from those in the other gospels, 
does it appear that the rertnission given to the "unclean spirits ” 
to pass into the swine, after their expulsion from the "de¬ 
moniac,” in any way contributed to his cure. On the contrary, 
it is distinctly implied that the demons might have been sent 
elsewhere than into the swine. For, according to St. Mark, 
they “besought” that they might not be sent "away out of the 
country ” ; or, as St. Luke has it, that they might not be com¬ 
manded “to go out into the deep,” that is into the "abyss,” 
elsewhere translated "bittomless pit.” Thus, it reems to be 
taught that when driven out of the man, the demons might have 
become simply disembodied spirits; and, indeed, so "far as we 
can gather, the permission to enter into the swine was purely ex 
gratid. 

Hence any pro-vivisection argument to be sought in the Fate 
of the swine must, I fear, assume a form differing somewhat 
from Mr. Stevenson’s ; but v hich I prefer not to specify. 

W. S. 

As no one has made any remarks upon the 'passage in Mr. 
II. H. Johnston’s letter, in which "a distinguished man of 
science” is said to have twitted a lady with "wearing ostrich 
feathers which are plucked from the living bird, causing most 
exquisite pain," will you allow me to inform the fair portion of 
your readers that they may wear ostrich feathers with clear 
consciences if they can make sure of theie having been taken 
from living birds, »>. from those kept on ostrich farms. It used, 
I believe, to be the practice to pluck out the feathers ; but the 
inflammation set up proved injurious or fatal, as must be obvious, 
and the life of a bird worth perhaps 60/. or 80/. was endangered 
for a crop of feathers wortk ’ll. or 8/. When the feather Is 

S uite ripe and at its best, the quill is cut with a pair of scissors or 
tarp knife about half an Inch from the skin, and the stump 
moults out in the ordinary course. Probably by far the larger 
quantity of plumes come from tame birds. In 1878, 57,144 Ids. 
were exported from the Cape, and there are probably consider¬ 
ably more than half a million of tame birds in South Africa at 
this moment. 

Ladies who carry their anti-vivisection consistency so far as to 
have serious misgivings ahont wearing leather boots, must still 
be cautious in the matter of ostrich feathers j since numbers of 
birds are hunted down for their plumes, although we can hardly 
suppose them in this case even to be plucked out while the 
ostrich is alive. They would come quite as easily from a dead 
hut still warm bird, and the hunter woul 1 not be exposed to the 
risk of that tremendous kick an ostrich can give. I shall be 
glad to know on what authority birds of paradise are stated to be 
| "skinned alive.” r ARTHUR Nicols 

Phaenology—An Appeal 

The undersigned would urge all those who take an intenat In 
l the phsenology of plants to make as many and as accurate ob¬ 
servations as possible, and they recommend as specially suitable 
the following plants (the dates after the names give the mean 
for Giessen, calculated from many years). The observations 
should he made on plants standing free, plants on espaliers being 
excluded, and they should be made dally, accurate results being 
only obtained in this way. 

A.—First Buds Open 

1. wbntM (red entrant) .. April 14 

a. Prurntt Avium (wild cherry) ... ... ... „ 19 ■ 

3. Promts spinas* (doe) . „ so 
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Prunus Census (dwa'f cherry) . 

Prunus Padus (bird cherry)... .. 

Pyrtu communis (wild peer). 

Pyrus malm (crab apple) . 

Syringa vulgaris (lilac). 

Lonxcera tatarica (Tartarian honeysuckle) 
Kartissusposticus (poet’s narcissus) ... 
Aesculus hippocastanum (horse-chestnut) 

Cratagus oxyacantha (hawthorn). 

Cytisus laburnum (laburnum) . 

Sarothamnus vulgaris (common broom) 
Cydmia vulgaris (common quince) 

Sorbus aucuparia (mountain ash). 

Sambmus nigra (common elder). 

Steals ctrtalc (rye). 

Atropa belladonna (deadly nightshade) 

30. Vitis vinifera (grape vine) . 

21. Ttlia Europaa (grandi/oiia) (lime tree) 

22 . Lilium candidum (white lily) . 

B.—First Fruit Rife 

23. Ribes rubrum ... 

24. Lonieera tatarica 

25. Sorbus aucuparia 

26. Atropa belladonna 

27. Sambmus nigra 
■ 28. Aeteulus hippocastanum., 


April 22 
*4 


May 4 

4 

5 
7 
9 

*5 

'JL 

28 

r, 29 

June 13 
22 


July 


June 21 
July 1 
” 30 

Aug. 2 
„ It 
Sept. 17 

Observations of the species I, 3, 8, n, 17, 22, and 27 ore 
specially requested, as one of the undersigned (Or. lhne) is at 
present occupied with the preparation of a phrenological map for 
Europe. Observations made either this year or previously, but 
not yet published, should be sent to one of the undersigned, and 
will be esteemed a favour. In what way (inter alia) it is possible 
to utilise the observations, may be understood from the compara¬ 
tive phrenological map of Central Europe, by II. Hoffmann 
{Pttermann's Geographische Mittheilungen, January, 1881.) 

H. HOFFMANN 

Giessen, February 25 Egon Ihne 

Rime Cloud obaerved in a Balloon 

In the question whether the cloud that floated over Paris, 
January 25, consisted of microscopical atoms of solidified water 
or of minutest globules of liquid water cooled below zero, 
discussed under this heading in Naturv, vol. xxv. p. 337, 385, 
436, M. de Fonvielte adduces (p. 436) in favonr of the first 
alternative a new argument, viz. that, floating over the cloud in 
sunshine he has seen upon the cloud only the corona, and nothing 
resembling a rainbow, and he invokes the authority of Bouguer 
((744), que “le phinoinine [la corona ] ne se trace que mr les 
niugeB format de jjouttes devapeur et ttfime sur ceux dont les 
"jJortraits sont glacee*, mais non sur les gouttes de pluie comme 

I did not expect anything else. M. de Fonvielle could not 
aee a rainbow, because the cloud certainly did not consist of 
rain-drops; neither could he see a rainbow, when the cloud 
consisted of minutest particles of liquid water. 

It Is a well-known fact that small particles of water suspended 
in air produce no rainbow. When Kratzensteln (1774) advocated 
the opinion anticipated by Halley (t686), that water-vapour may 
be condensed in a vesicular state, he availed himself of the 
observation, that in cloud, and mists, and the condensed steam 
over boiling water, a rainbow is not to be observed in reflected 
light. It is not necessary to enter into the question whether the 
hypothesis of mist-vesicles is to be abandoned, and—as seems to me 
more probable—the existence of very small solid {Le. not holloa) 
globules of liquid water is to be admitted for clouds, &c„ con 
*i»tlng of the latter; solid water-drops, too, if their dimensions 
ara small eaoughin comparison to a wave-length of light, cannot 
cannot produce a rainbow. 

So I think it still possible that the cloud observed by M. de 
Fonvielle, and many mists, which have been described as con¬ 
sisting of ice, may have consisted of liquid water cooled below 
sera 

In my letter in Natvu, voL xxv. 1 
Snndssun** discussion of the r-*-— 
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during the voyage of the Vega " for 14 __ 
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Water in Australia 

Tits extracts from Au-tralian letters communicated by Mrs. 
Mcrrifield remind us again of the important question of water- 
supply in that thirty region. Why need the crops be lost for 
lack of water, when accumulating evidence assures us that in the 
Tertiary Sandstone of the great central plain there is an abun¬ 
dant supply not many yards from the surface? How can the 
great gum trees resist the drought as they do unless their roots 
touch water? Several successful borings have already been 
made, hut probably sttch works far inland are prevented by the 
scarcity of fuel for steam power. Prof. Ayrton has now, how¬ 
ever, demonstrated that power can Ire generated wherever coal 
is plentiful, and transmitted ecnnomicrlly and effectively by 
electric wire to the inland motors. Tt is probable that within a 
few years the dynamo machine will prove of more practical 
value to Australia than to any other country in the world. If 
there is any novelty or any value in the suggestion of an under¬ 
ground water-supply in the Australian plains and of obtaining it 
by the aid of electricity, the credit is due to Mr. Thomas Blunt, 
of Baxter-gate, Loughborough, not to myself. 

Bristol Hill, Leicester, March 25 F. T. Morr 


The Solar Spectrum in a Hail-Storm 
During the hail storm of Tuesday, the 21st inst., 1 made 
observations on the spectrum in various parts of the sky, and 
was surprised to find the orange lines of a tint decidedly deeper 
than that of their normal hue. When the hail ceased and the 
snow began to fall heavily, the lines assumed their usual colour. 
The rain-band at the time was strong, ns might have been 
expected. I was not before aware that hail would exert this 
influence on the spectrum. Tbc ob creations were made with a 
small pocket spectroscope. C. II. Romanes 

Worthing, March 22 


Temporary Retinal Effects 
In your preient week's “Notes" you have referred to the 
cnriouR experiences of MM. Mace de Lepinajr and Nicati, in 
finding the town lights appear green, after five hours among 
snow-fields. On the Lima di Jazi, some i6,coo feet or more 
high, I found another effect. On removing my blue snow- 
glasses, the sky (at about 10 a.m.) appeared of the deepest 
indigo colour, while the sun could be looked at without pain, and 
resembled a harvest-moon close to the horizon, of a red yellow 
tint, and with a well-defined outline. The effect disappeared 
as we descended the mountain. As mother instance of tempo¬ 
rary affliction of the retina, I had been Ufing on the sun, as 
examined with an 81 -inch reflector, a miniature spectroscope 
with fine slit, notwithstanding which the spectrum was very 
bright. Some hours (not immediately) after, all the gas lamps, 
candles, &c , appeared of a blood red, and so continued for 
some hours. This effect still persisted at dinner-time, but 
gradually imd entirely passed off during the meal. No trace of 
green tint wa% in this case, seen. In the sun-glare it is not 
uncommon with tome person®, to find leaves and other small 
objects on the path, of a red tint. J. Rand C apron 

Guildown, March 25 


Specific Heat and Thermal Conductivity 
Prof. Tyndall, in his lectures on “Heat a Mode of 
Motion,” p. 255, gives a highly-instructive experiment to illus¬ 
trate the influence of the specific heat of a substance in masking 
its thermal conductivity. Short prisms of iron and bi-muth, 
having'their upper'ends coated with wax, are placed upon a 
vewel of hot water, and the wax is observed to melt first upon 
the bismuth, in spite of Its comparatively low conductivity. 

I should like to »k whether others have been uniformly sue- 
ceuful fa obtaining the above result, at any rate when the bis¬ 
muth iron prisms are soldered to the top of ihe hot water 
vessel; for this seems to me necessary in order that the experi- 
mentmay be made with absolute fairness, and independently of 
want of uniformity of pottth and flatness in the surfaces 
between which the heat has to paw. , 

I have tried with cylinders of nearly pure bhmuth and ]&t 
bar fan of various lengths (from 1 cm. to 5 cm.) and diametefs, 
brightly f mR tb wi , and in some cases wrapped in vulcanised 
bdk-rabber, to avoid loss of heat by radiation and eonvection, 
and I invariably find that the wax melts uppn the iron first. > 




508 


NATURE 


[March 30, i$8& 


Moreover, on turning to the table.* of conductnity and uptcific 
h:at, 1 find for iron and bismuth— 

Iron. Bismuth. 

Kollo of thermal resistances .. I ... 6 

„ rpecific heats . 37 ... I 

The theoretical resultant effect would seeui to lie indicated by 
compounding these ratios, which would still leave a decided 
balance in favour of iron. 

It seems doubtful whether the Jaw, distance of point of equal 
temperature from source « y/ conductivity, hold-, good in the 
case of bad conductors, and in any case it only applies when all 
(arts or the bar have attained a constant temperature. 

I must apologise fur asking for information on bo small a 
matter, but I should especially like the experiment to succeed if 
Nature will kindly permit it. At the sa ne time, I hope that 1 
shall not be accused of undue pessimism if 1 say that, according 
to my experience, the work of n natural science iectnrer is 
simply a perpetuil struggle against the malice of Nature. 

Eton College, March 18 H. G. Madam 


Rookeries 

Can any of your readers kindly inform me how to establish a 
rookery . I have tried | utting old nests into high elm trees, but 
they have not been taken to, although rojks arc often in the 
Areec Tins Muo 

Truelove?, Ingatestonc, Essex, March 21 


A Means of Saving Borne Lives in Colliery Explosions 
Whatever brings about an explosion in a colliery, it appears 
that men often perhh thereby not from burning, nor from injury, 
but from want of fre-h air. It uuuldnowDe easy, or might 
sjon become so, for every collier, at a small cost, to keep near 
him always when at work, a little ve-+el full of compressed air, 
which being provided with a rather fine nozzle, and a stop-cock, 
and a small piece of india-rubber tube, might be a sufficient 
deliverance for him in the moment of need, should he in an 
explosion have escaped violent injuries. D. Ritvs Jones 
Carmarthen, March 24 


ECONOMIC GEOLOGY OE INDIA » 
I .—Precious Stones and Metals 


concluding volume of the Manual of the Geology 
A of India was issued from the Calcutta Press towards 
the last days of 1881, and a supply of copies may now 
Any day be expected to arrive in London. This volume, 
published by order of the Government of India, brings to 
a worthy conclusion a roost remarkable work, in which 
we find a general geological sketch map of nearly the 
"whole of India, a descriptive account of its various for¬ 
mations, and a history of those geological products 
therein found which are of importance to mankind. 
When we stop to think of the immense area explored, of 
the enormous amount of details that had to be collected 
imd sorted, of the dangers and trials which were encoun¬ 
tered during the investigation of much of the country 
that had to be explored, we confers to being struck with 
.amaceinent at the energy, zeal, and courage of the com¬ 
paratively very small stiff employed by our Government 
in this service, and vre feel sure that those labouring in 
European or American fields wilt be the first to acknow¬ 
ledge ho* much is owing to the Geological Survey of 
India lor the quality a« well as the quantity of the 
work done by them in the plains of Asia. 

But R is not only the geologists that will find an interest 
in this the thiird vulame of the Manual. It treats of the 
economic products of the geological formations of India, 
and has a .far gseater interest even for the statesman than 
for the scientific man, and an interest too for the com¬ 


„ * ,V A Manual of tho Gtology of India. Part XII. Bwaask 
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mercial man and the general reader, nay even more, 
there is much of interest in this volume for the student 
of history, for the student of mankind, about the origin of 
myths, and about the gradual development of the arts of 
working in iron and gold. 

This volume is written by Prof. Valentine Ball, who 
was, until recently, officiating deputy Superintendent of 
the Geological Survey of India; an author well known by 
his pleasant record of many years' work in India, not long 
since published under the title of “Jungle Life in India,'' 
and one who, by many years’ assiduous and patient labour 
as one of the Survey Staff, was fully qualified for tbe 
great task so well accomplished in this work. Not only 
has he brought together in this volume a great store of 
facts collected by others, but from his own personal 
knowledge of localities and details, he has been enabled 
to arrange these facts in orderly sequence in a way few 
others could have attempted, and he well deserve* the 
high commendation of his chief, the Superintendent of 
the Survey, who writes: “ The student, as well as the 
man of enterprise, will long owe him gratitude for what 
he has thus brought within their easy reference.” 

To give our readers an idea of the contents of this 
volume, we propose to treat of them in a somewhat 
arbitrary fashion. In this notice we would call their 
attention to the Precious Stones and Metals of the East. 
In a second notice to treat of its Iron and Coal resources, 
and of the important subjects of its Salt supply and 
Building Stones. It will not be in any sense our object 
to treat these subjects in an exhaustive manner, but to 
indicate to the reader what he will find in the 600 large 
octavo pages of this work, which is illustrated with 
numerous maps, lithographic plates, and woodcuts. 

The diamond is the most important of the precious 
stones of India; it can be traced back to Sanscrit litera¬ 
ture, in which the first mention of its actual localities is 
to be found. The famous Koh-i-nur is stated to hare 
belonged to Kama, the King of Anga, about 5000 years 
ago; but this H not founded on any very reliable evi¬ 
dence. Tavernier and Marco l’Olo allude to a trade exist¬ 
ing in diamonds between Asia and Europe, and before 
the first diamond mines in Brazil were opened (1728) 
nearly the whole supply of the old world went from India. 
There are in India three extensive tracts, widely separated 
from each other, in which the diamond is known to occur. 
Besides these principal tracts there are others where 
diamonds have been found, but precise details are want¬ 
ing. The most southern of tbe three great district* hat 
long borne the familiar name of Golconda, though Gob 
conda itself never produced diamonds, and is in fact 
merely the mart where they were sold and bought. In 
this southern tract, which is in the Madras Presidency, 
either are or have been the mines of Kadapah, Bell ary, 
Karnul, Kistna, and Godavari. The second great tract 
occupies a considerable area between tbe Mahanadi and 
Godavari rivers. The third is situated m Bundelkhand, 
near one of the chief towns of which, Pannd, some of the 
principal mines are situated. In Northern India the 
diamonds, when found in situ, are in a conglomerate 
which is referred to the Rewah group of the Upper Vin- 
dhyan formation, while in Madras they are foiuia under 
tbe same circumstances in tbe Banaganpilly sandstones, 
which form the base of the Karnul formation. 

In connection with this geological position it is inte¬ 
resting to note that these Vmdhyan rooks of India have 
been correlated with the diamond-bearing rocks cl the 
Cape Colony in Africa. Tbe examination of the diamond- 
bearing strata of India seems to throw no light on the as 
yet unsettled question of the conditions under which the 
crystallisation of carbon took place, which resulted in the 
formation of this precious gem, though synthetical opera¬ 
tions in the laboratory seem to tend towards confirming 
Liebig's view, that it has been formed by crystallisation 
from a liquid hydrocarbon. It must however be remain- 
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bend, m treating of this part of the subject, lhat it is still 1 
a matter for doubt if the diamond in India has ever been | 
found in its original matrix The lowest diamond bearing 
stratum at the base of the Karaul senes is it*elf a detntal 
conglomerate, and it is not unreasonable to suppose that 
the diamonds In it may, like the other ingredients, have 
been derived from some older metamorphosed rocks 

Very copious details are given as to the various mines 
<and as to their respective produce The history of the 
great Mogul diamond is narrated, and the conclusion 
come to that it is probably now in part represented by the 
Koh-i nur As a practical application of known facts, 
the prospect of diamond mining in India under European 
direction is dismissed as unprofitable With scientific 
guidance, backed by capital and proper mining appli 
ances, it might at first appear that mining by Europeans 
ought to succeed, but on a closer investigation it will be 
gathered that there are in diamond mining certain pecu 
iiantiee which distinguish it fiom most, if not all, other 
forms of commercial enterprise, ind as a principal of 
these the facilities for peculation m coisequmcc of the 
readiness with which the gem can be seueted, must be 
reckoned Furthermore, it would almost seem that, 
except under a system of slavery, the diamond cannot 
be worked profitably in India The present system, 
though not so called, practically amounts to slavery the 
actual miners are by advances bound hand and loot to 
the farmer of the mines, and these arc content to wait 
for months together without any return then outlay 
being veiy small, and there being no heavy expenditure 
of capital required 

The myth regard ng diamond seeking, made so familiar 
to every one by the travels of Marco Polo and Smdbad 
the Sailor is of great antiquity 

44 Perhaps one of the best accounts of it is by N icolo 
Conti, who travelled m India in the early part of the 
fifteenth century He says that at a place called Albeni 
garas, fifteen days journey north of liizengulia there is 
a mountain which produces diamonds 1 his ALb^nigaras 
ought be Beiragarh, the modern Wairagarh that it was 
so is doubtful, but its identity is perhaps immaterial 
Marco Polo undoubtedly referred to the localities in the 
Kutna Valley N icolo Conti says that the mountain 
being infested with serpents it is inaccessible, but is 
commanded by another mountain somewhat higher 
* Here at a certain period of the year men bring oxen 
which they drive to the top, and having cut them into 
pieces cut the warm and bleeding fragments upon the 
•summit of the other mountain by means of machines 
which they construct for the purpose The diamonds 
stick to these pieces of flesh Then come vultures and 
eagles flying to the spot, which seizing the meat for thur 
food fly away with it to places where they may be safe 
from the serpents To these places the men afterwards 
coroe and collect the diamonds which have fallen from 
the flesh ’ He continues with an account of how other 
less precious stones are obtained, and this part of his 
description is that of ordinary Indian diamond mining 
Allusion has been made to the native belief that the 
diunond mines were under the special patronage of the 
goddess Lakshmj, and that sacrifices were made to pro* 
pitiate her There ib reason for believing that sacrifices 
were made on the opening of new mines, and probably 
■»l»o when the supply of oiamonda ran short 

The late Mr M Fryar, when visiting a stream tin 
washing at Maleewoon, in Tenassenim was requested 
first to remove his boots, being told tlrat on a former 
occuum a European visitor insisted on walking up 
to the stream with Ms boots on, and that in coase- 
quenct it ceased to yield ore until two buffaloes bad 
tgJttMOTficed to appease the insulted guardian spirits of 



Nicolo Conus accouit, so completely explains it that it 
will perhaps be sufficient for present purposes 

" Dr J Anderson in his recent report on the expedition 
to Yunan, describes having witnessed the sacrifice of two 
buffaloes by the Kakhjens to the NAts or evil spirits 
The animals having been shugbtered on two bamboo 
altars were cut up and the meat distributed, certain por 
lions with cooked rice being plated on a lofty bamboo 
scaffolding foi the use of the NAts It goes without 
saying that lards would help themselves to these offerings 
Credulous travellers in early times might very possibly 
have supposed, on witnessing such a preliminary sacri¬ 
ficial rite, if at a diamond mine, that it was an essential 
part in the seaich for diamonds, and it would not require 
any very great stretch of Oriental imagination to build 
up the fable on such a substratum of fact 1 he bamboo 
scaffolding in all probability represents the machine 
mentioned by Conti ’ 

Graphite or plumbago, as found native, contains from 
90 to 99 per cent of carbon The only deposit in India, 
with the possible exception of another at \ izagapatam, 
which seems of any present promise is that which occurs 
ovei a wide tract in Iravancore At the present day 
nearl) all the plumbago of commerce comes from Ceylon 

Of the preuuus metals Platinum occurs in very minute 
quantities, with gold dust, and has been probabl) derived 
from metamorphic rocks 

Silver is found associated with gold, and in combination 
with sulphur, and as a sulphide it is often associated 
with sulphide of lead, antimony, &c , but the amount of 
silver produced over the peninsula is very small 

Gold is met with \ erj generally distributed over British 
Indn T he ultimate derivation of most of the gold of 
1 eninsular India, is doubtless from the quartz reefs which 
occur, traversing the metamorphic and submetamorpbic 
series of rocks but there is also evidence to show that 
in sone parts of the country gold occurs in certain 
chloi itic schists and quartz tes, and possibly also in some 
forms of gneiss, independently of quartz veins As to the 
relative productiveness of the reefs in the different groups 
01 series of metamorphosed rocks, the imperfect evidence 
which at present exists is somewhat conflicting, the truth 
probably being th it no one rule holds applicable to the 
whole of the country The presence of gold, either aa 
an original deposit or as a detntal product from the older 
rocks, has not as yet been proved in any member of the 
great Vtndhyan formation but in the next succeeding 
formation several of the groups included in the Gondwaaa 
system are believed to contain detntal gold of these the 
evidence seems clearest m the case of the Talchir It is 
almost certain that the gold obtained m the Godavan, 
near Godaloie, is derived from rocks of Kamthi age, and 
the gold of the Ouli River, in Talchir m Omsa, it derived 
from sandstones rhe only other source* in Peninsular 
India are the recent and sub recent alluvial deposits, 
which rest on metamorphic or sub-metamorphic rocks In 
the Extra Peninsula districts gold is met with in rocks ef 
several different periods In Ladak certain quartz reefs, 
which traverse rocks of the Carboniferous penod ate 
gold bearing In Kandahar gold occurs in rocks of Cue 
taceous age, and the deposit seems to be an original one, 
connected with an intrusion of granite Lastly, all along 
the foot of the Himalayas, from west to east, from 
Afghanistan to the frontiers of Assam and Burma, the 
tort 1 ary rocks which flank tbo bases of the hills, and 
whichxiccur also in the Salt Range, and at Assam, south 
of the 'BhVatnaputra, are more or less auriferous, but the 
gold is detntal 

Theflustory of gold mining in India is lost in a very 
remote antiquity Vast amounts of bullion were canted 
away taf the Moslem armies of the fourteenth century 
Some wjpttld place the OpMr of King Solomon on the 
west Coast of India, and much of this precious metal as 
has been already collected from the golden sands of the 
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peninsula, it is possible that much more remains, 
Quite recently the gold fields of Madras have attracted 
a great deal of public interest, and a large amount of 
capital is being diverted to their exploration. For 
writing a history of British gold mining in India the time 
has not yet come, and we can only hope with Prof. Ball 
“that the actual results of this enterprise may come up 
to the high standard of success which has been predicted 
for it." 

Amidst a variety of most interesting details as to the 
various gold diggings and gold workings in India, we 
select the following account of the Thibetan Gold Mines, 
which for many centuries and to the present day, send a 
regular supply of gold to India. 

“ Of the very highest interest are the accounts of the 
Thibetan gold mines, which are given by the Pundits 
attached to the Indian Survey for the purpose of exploring 
countries north of the Himalayas. Unwittingly these 
admirable native servants of the Government of India 
have furnished facts which have enabled Sir Henry 
Rawlinson, and independently Prof. Frederic Schicrn, 
Professor of History at the University of Copenhagen, to 
clear up a mystery which has been a puzzle to the his¬ 
torians and philosophers of many countries for upwards 
of 2000 years. A translation of Prof. Schiern's paper,* 
by Anna M. H. Childers, will be found in the ‘ Indian 
Antiquary. 9 It is a most remarkable example of learned 
research, and one very difficult to give in abstract. It is 
entitled 1 The Tradition of the Gold-digging Ants.’ But 
perhaps before giving the conclusions which Sir Henry 
Rawlinson and Prof. Schiem have arrived at, it will be 
best in this place to briefly describe the Pundits’ obser¬ 
vations :— 

1 During the expedition of 1867 the Pundit who had 
been at Lassa fell in at Thok Jalung, an important gold 
field in the province of Nari Khorsam. with a Targe 
encampment of Thibetan miners, and took the opportu¬ 
nity to gain information relative to the working of the 
mines. In the third expedition, in 1868, another Pundit 
passed on as far as Rudok, at the north-west extremity of 
Chinese Thibet on the frontier of Ladak, and on his way 
back from Rudok visited the gold-fields of Thok Nian- 
mo, Thok Sarlung, 1 , and Thok Jarlung. The map which 
accompanies Major Montgomery’s narrative of the journeys 
of the Pundits gives in addition the gold-fields of Thok 
Munnak, Thok Ragyok, Thok Ragung, and Thok Dalung.’ 
.... 1 The miners’ camp at Thok Jarlung, according to 
the measurements of the Pundits, is 16,300 feet above the 
sea-level. 

‘ The cold Is intense, and the miners in winter are 
thickly clad in furs. 

' ‘The miners do not merely remain under ground when 
at work, but their small black tents, which are made of a 
felt-like material manufactured from the hair of the Yak, 
^are set in a series of pits, with steps leading down to 
them . . . seven or eight feet below the surface of the 
ground.’ * Spite of the cold the diggers prefer working 
in winter; and the number of their tents, which in sum¬ 
mer amounts to 300, rises to nearly 600 in winter. They 
prefer the winter, as the frozen soil then stands well, and 
Is not likely to trouble them much by falling in/ 

“They arc occasionally attacked by bands of robbers, 
who carry oflf their gold. 

“Sir Henry RawTinson’s remarks on these reports of 
the Pundits* researches and travels are as follows :‘— 

“ ‘ Now, then, for the first time, we have an explanation 
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of the circumstances under which so large a quantity of 
gold is, as is well known to be the case, exported to the 
west from Khoten, and finds its way into India from 
Thibet; and it is probable that the search for gold in 
this region has been going on from a very remote anti- 

S , since no one can read the ex-Pundit|s account of 
;tan miners 1 living in tents some seven or eight feet 
below the surface of the ground, and collecting the exca- 


_s gives 

bordering on Kaspatyrus (or Kashmir) which made their 
dwellings underground, and threw up sand heaps as they 
burrowed, the sand which they threw "up being full of 
gold/ 

“ Prof. Schiern points out that the tradition was men¬ 
tioned in writings of the middle ages, and those by 
Arabian authors It survived among the Turks- Strabo 
and Albertus Magnus treated the whole s'ory as a fiction. 
Xivrey supposed that the animals had become extinct 
owing to the auri sacra fames. Major Rennell supposed 
that the dwellers in mounds were termites or white ants. 
Humboldt's observations in Mexico on the habit of certain 
ants to carry about shining particles of hyalith was quoted . 
by those who believed that the animals were really ants. 
Other authorities suggested that they were marmots, 
jackals, foxes, or hyaenas. Pliny having stated that 
horns of the Indian ant were preserved in the temple of 
Hercules at Er> three, Samuel Wahl, who maintained the 
hyaena theory, proved equal to the difficulty by suggesting 
that the horns might have been a lusus naturae. Prof. 
Schiern ingeniously argued that the horns bad been 
taken from the skins of animals which formed the 

S irments of the miners. It seems possible, however, 
at they were samples of the pickaxes made of sheep’s 
horn*, which, as is mentioned above, are used to tne 
present day by the miners in Ladak. 

“ Prof. Schiern further points out that ancient writers 
say that the ants worked chiefly in winter, and connects 
this with the statement of the Pundit above quoted. 

“ In conclusion he writes :— 

‘“For us the story partakes no longer of the marvellous. 
The gold-digging ants were originally neither real ants, 
as the ancients supposed, nor, as many eminent men oi 
learning have supposed, larger animals mistaken for ants 
on account of their subterranean habits, but men of flesh 
and blood, and these men Thibetan miners, whose mode 
of life and dress were in the remotest antiquity exactly 
wbat they are at the present day/’’ 

The quotations that we have given will show the 
general reader what he may expect to find in this volume, 
in addition to the more scientific accounts of the several 
dian ond and gold mines. 

{To be continued.) 


■ V«L It. p. nj. 
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PRECIOUS CORAL 
\X7HILST pieparing a set of lectures on Corals, lately 
v ’ delivered at the Royal Institution, I made some 
inquiries as to the present state of the fisheries of precious 
coral from Messrs. Greek and Co., coral merchants, of 
Rathbone Place, who also have an establishment at 
Naples. They exhibited a very fine series of examples of 
raw and worked coral at one of my lectures, and also sent 
me the following short notes on the Italian and Sicilian 
coral fisheries, partly taken from an Italian newspaper, 
but which contain some facts which maybe interesting 
to the readers of Natu*£. I was shown a large number 
of the Sdacca specimens, ell attached to groups of bivalve 
shells or pieces of dead coral The blackened coral is ■ 
described by Lacase Luthiers in his famous monograph 
» " corail nolrci dans la vase.” It Is very possible that 
the blackening rubitance is Unoxide of manganese since 
we dredged, in deep water during the Oiallenger Expedt-1 
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tion, Urge quantities of a dead coral skeleton, apparently 
allied to Corallium, which was blackened by that sub¬ 
stance. It is in the hope of eliciting some definite in¬ 
formation from the readers of Nature concerning the 
so-called Japanese Corallium that I send the present 
notes. At a late-meeting of the Zoological Society, Mr. 
G. 0 . Ridley, of the British Museum, read a paper on the 
Coraliidse, and reviewed the species known, and exhibited 
specimens of the form said to come from Japan. 1 ob¬ 
tained specimens of this corallium from Mr. Cutter, the 
London dealer, from whom 1 first learned that a precious 
coral was called Japanese. He told me that he had seen 
a large quantity in the market in London, but that it 
would not fetch any price, whereas Messrs. Greek state 
that Japanese coral sold for an extremely high price in 
Italy. Messrs. Phillips, of Cockspur Street, who also 
exhibited a fine series of specimens of precious coral at 
one of my lectures, showed amongst them a carved jewel 
cut out of Japanese coral, which is remarkable as being 
of mixed colour, marbled white and red, and also, as 
they informed me, for its far greater hardness than 
ordinary precious coral. 

Now although this coral, which is of a named species, 
is evidently universally regarded in the trade as Japanese, 
all evidence available seems to prove that no precious 
coral occurs in Japan. The Challenger did not meet with 
any ; and though I inquired, I heard of none as dredged 
there. Moreover, in numerous Japanese illustrated works 
on the races of men ; certain foreigners of some kind are 
represented as bearing in their hands precious coral as 
tribute, or as the staple produce of their country, thus 
showing apparently that the coral is regarded as some¬ 
thing rare from abroad in Japan. Perhaps, some of the 
correspondents of Nature in Japan can state whether any 
corallium occurs in Japanese waters. H. N. MoSelev 


Extract from the letter of Messrs. Greek and Co. 

“ Coral fisheries on the coasts of Italy and Sicily begin 
about the middle of February, and continue till the middle 
of October. The value of the coral fished up varies im¬ 
mensely according to its colour and size ; the pale pink 
is the most prized, especially if it be of a uniform colour 
throughout, without stains. Off Torre del Greco, near 
Naples, a Urge quantity of coral is found every year; 
from 400 to 600 boats are sent out in search of it, each 
boat being of from six to ten tons' burden, with a crew of at 
least twelve men, and costing from 500/. to bool, a boat. 
Nearly all the inhabitants of Torre del Greco are em¬ 
ployed by this industry, either as fishermen or in the 
manufacture of the coral brought to shore. The valuable 
pink coral is found chiefly off the coast of Sicily; in the 
year 1873 a bed was discovered in the Straits of Messina, 
m which the coral, though found only in small quantities 
and of a small size, was of immense value, owing to its 
beautiful pink, of a uniform colour, and without any of 
those stains which detract so much from its worth. The 
coral found in this place is sent chiefly to London and 
Birmingham ; it is usually manufactured in the shape of 
lentils, and in this form is largely used for rings, either 
set singly in half-hoops or surrounded by precious stones 
and pearls. Its value varies from 80/. to upwards of 200/. 
per ounce. 

“ Unfortunately the supply of coral In this bed seems to 
have run short, and for the last few years coral-merchants 
■»ve not found it worth their while to send boats in search 
attempt was made last year by the firms 
of Crucuolo and Greek and Co., who despatched two 
boats with s crew of thirty selected men, but the find was 
** hvtly S* P*^ expenses o£ the outfit. 

« Thts year out of 800 boats employed in the coral-fishery^ 
Off tbs coast of Sicily^ not one has been sent to the bed in 
t he Stra its. of Messina, in 1875a local bed was dls- 
owwed aboqt twenty mfies Off the coast of Sciacca in 
Sicily, which yras Invaded for the. next two years by 700 
boats. This number of boats all crowded together in 


one spot, caused great confusion, and the Italian Govern¬ 
ment despatched a man of war to keep order among the 
fishermen. Another similar bed was discovered in 1878, 
about ten miles further from the coast, and in 1880 yet 
another still further, to which 600 boats were sent, and 
wc learn from the reports of the Custom House at Sciacca 
that in a few months about 8000 tons were fished, and 
although the quality of the coral is very inferior, being 
of a 1 eddish colour and often quite black, its value is com¬ 
puted at several millions of pounds. The coral found off 
the coast of Sciacca does not grow as at other places 
attached to rocks, but is found clinging to any small 
object it can lay hold of, such as a shell, or a fragment of 
coral. It is supposed that its dark red or black colour is 
caused by the muddiness of the water in which it lives 
although the depth of the sea at such spots is from 300 to 
450 feet. This coral is not much esteemed in the English 
market, but is prepared in large quantities for the Indian 
market at Calcutta, bv being exposed for months to the 
heat of the sun, and by being kept moist, when in time 
the black colour gradually disappears. 

“A few years ago a large quantity of Japanese coral 
found its way into the market at Naples, and fetched as 
much as 150/. the kilo, in raw branches, in spite of its 
being a bad colour and somewhat cloudy. This high 
price was given on account of its extraordinary size. It 
is the largest real coral ever known. Nothing has been 
heard of it since, excepting that the fishery was prohibited 
in Japan.” 


MAXIM’S SELFACTING FIRE - 
EXTINGUISHERS 1 

H OWEVER certain it is that fires in theatres will 
never be completely suppressed, we may still hope 
by energetic measures and systematic arrangements to 
lessen both their number and their danger, and it is 
scarcely probable that we shall ever again have to record 
such a catastrophe as that of the theatre at Nice or the 
Ring Theatre at Vienna. The preventive measures to be 
taken against a dangerous fire which may break forth at 
any moment arc twofold—moral and material. The 
moral measures unfortunately do not admit of immediate 
or easy application. The public must be educated, and, 
as it were, familiarised with the danger, by being shown 
the precautions taken, the mo9t direct escape available in 
case of fire, so as to avoid or rather diminish the terrible 
results due to the crush of a mass of frantic people pre¬ 
cipitating themselves at the same moment into the 
outlets during the frightful struggle for life which accom¬ 
panies the slightest panic. In short, the instinct^of self- 
preservation mu.t be so methodised as to be rendered 
most efficacious, Lamps, notices to indicate the way out, 
widening the passages and corridors, increasing the 
number of outlets and staircases, &c,, are all useful 
measures which are now being actively carried out. 

In addition to these measures, whose special object is 
to lessen the number of victims, when it is impossible to 
stay the progress of the fire, there are others directed 
against the fire itself, by checking its advance, or 
strangling it, as it were, in its very birth. The stage i» 
undoubtedly the most dangerous point, from the very 
nature of the materials composing it. With the decora¬ 
tions constantly exposed to blazing jets, it seems miracu¬ 
lous that accidents are not more frequent, and it is there¬ 
fore .upon the stage principally that the measures for fire- 
extinction are to be brought to bear; it Is also important 
that they act instantly; for it is always more easy to 
obtain the mastery over a fire towards its commencement, 
before it has had time to develop into an incurable evih 
l$e "remedy, moreover, will often come too late, if Its 
application depends on those who are on the stage, be¬ 
cause they themselves, frequently under the influence of 
* Front £• AVfe"*- 
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premature panic, or being too remote from the point 
attacked by the fire, reach it only too late to arrest its 

those circumstances M. Maxim thought it ad¬ 
visable to make use of self-acting measures ; and for that 
purpose has formed a combination of very ingenious ap¬ 
pliances, the principle of which he now proposes to explain. 


M. Maxim's proposal is to institute such a preventive 
system that, at soon as a lire begins to show itself- at any 
given point of the stage, the accident will itself produce 
automatically and instantaneously a series of m ec h anica> 
movements sufficient to flood the threatened part with 
water, and arrest the progress of the fire. These move¬ 
ments are produced either by the mechanical action of 
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levers, or by electricity ; and we proceed to examine the 
two systems separately. 

Mechanical System. —The part over the stage, and the 
spaces beneath it, the side-wings, and the ceiling-decora¬ 
tions, are traversed by a network of pipes of different 
diameters suitably distributed. These pipes are all 
connected with a common pipe in communication with 
the main water-supply of the town. In the usual condi- 


are set free, and thus open the 'corresponding escape- 
cock, and allow the compressed air to escape from the 
system of pipes. This depression of the compressed air 
lowers a valve, which sets free a weight acting on the 
supply-cock. The latter being thus opened, the water 
from the main passes throughout the system of pipes, and 
is at once discharged by the openings corresponding to 
the strings which have been burned. Thanks to this 


J 


F«J. a.—Owning of a pip* by burntaf a tiring. 

tion. th# system of pipes about the stage is full of air 
slightly compressed and the supply-cock is closed. At 
regular intervals cooks are placed on the pipes and kept 
also closed by means of small levers, cash of which is 
held in position by a string drawn tight, end fastened to a 
point at a suitable distance from the corresponding escape- 
code. As soon as the fire shows ftsftf at any given point, 
by the burning of one or more of the strings, the fevers. 


Fio. 3-—Orurfog of n |4* by die p****g< of • currMK of Aloctricicy. 

arrangement, a simple movement, caused by the rupture 
of a combustible string, is sufficient to act upon all the 
discharge-cocks, flood the part which is in danger, and 
prevent the fire from spreading. 

To cause a discharge of water at any given pohrt, M. 
Maxim also makes use of short combustible stribgvso 
hanging, that when set on fire they cause an expleatbjt ef 
a little gun-cotton placed hi a sort** of a cap, Which shuts 
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the mouth of the dibchargc-pipe. The cap being blown some of the strings might be broken, opening the dis- 
off, the air escapes, and thus, by the arrangements already charge-cocks, and thus flooding the men employed, and 
described, the water discharges by the opening made by causing a false alarm and useless waste* That objection 
the explosion. This string-arrangement, however, is not is entirely avoided by the electric system, 
free from objections. In scene-shifting, for example, Electric System,—In this self-acting extinguishing ap- 



Fw. 4.—AmwgtBHBt U >yitcm ^£$ipu abort sad below the stags." • 

paratus, the network of pipes is the same as la the temperature caused by the fire; (a) a self-acting supply- 
mechanical system, but they are not filled with.bom- coek,te send water into the system of pipes from the 
pressed air. The system, as a whole, is composed of main pipe in the street; (j) an arrangement for opening 
throe distinct parts :—(1) an apparatus which- completes the dfsthaige^pipes upon any part which »in danger, 
the electric circuit, under the action of the raising of The apparatus (l) for completing the electnc circuit, is 















[March 30, 1882 

extremely simple. It is composed (Fig. 1) of two metallic length. A roof protects the image, and a staging is 
plates, R, r, forming springs, and separated by a small erected to assist visitors in examining it The casting is 
piece of fusible metal, 5, which is isolated from the plates said to have been attempted seven times before it was 
by paper, or any other isolating body. The heat caused by accomplished, and 3000 tons of charcoal were used in the 
the lire melts the metal, and the plates coming into con- operation. The whole Is said to weigh 450 tons, and the 
tact, the electric acts upon the automatic supply-cock, alloy is composed of:— 

This self-acting supply-cock (Fig. 1) is composed of an Gold . 500 lbs. 

electro-magnet, M, which, under the action of the current, Mercury. 1,954 „ 

becomes active, and attracts the arm n, thus setting free Tin . 16,827 •> 

the lever, e. The weight, f, then turns from right to left, Copper 986,080 „ 

and, after describing the quarter of a circle, falls upon " The body of the image and all the most ancient part 
the lever, h, whilst the part, o, removes a check which of the lotus flowers on which it is seated are apparently 
has kept the lever, p, in position. Under the action of formed of plates of bronze 10 inches by 12, soldered 
the weight, f, and by means of the lever, p, which has its together, except the modern parts, which are much larger 
fulcrum in the point, j, the supply-cock, c, is turned, and castings. A peculiar method of construction is said to 
the water rushes into the pipe, A, to be discharged above, have been adopted, namely, of gradually building up the 
The cock at B, which is worked by hand, serves to stop walls of the mould as the lower part of the casting 
the supply when the fire is extinguished, or when repairs cooled, instead of constructing the whole mould first, ana 
are being made. Under ordinary circumstances, it must then making the casting in a single piece.*' The other 
be always open, else the action of the automatic supply- large image of Dai Butsu at Kamakura, near Yokohama, 
cock would be o( no effect. is somewhat smaller than this, and dates from a period 

The water pouring upwards into the pipes ought to be three centuries more recent The various temple bells, 
discharged at the point where the fire appears. Ordinary some of which are of great size, are remarkable for the 
perforated pipes may be U3ed, but it is preferable to sweetness and mellowness of their tones, which contrast 
localise the discharge of water by the explosion of gun- greatly with the harah, clanging sounds to which we 
cotton. This is produced (Fig. 2) either by the inflam- are accustomed in Europe, They are struck on the 
mation of very combustible strings k, which set fire outside by huge pine beams which are suspended by 
through D to some gun-cotton placed in the small pistons strong ropes. The vessels ordinarily used in worship, 
n; or electrically (Fig. 3) by a fine platinum wire N being such as vases, lamps, and incense-burners, are also of 
rendered incandescent by the current, and thus exploding bronze, many of them being fine specimens of art, 
the gun-cotton. For tbis purpose the two conducting executed in high relief, and finished with much care. The 
wires o and P are separated by an insulating combustible demand for art metal work of a high order has thus 
matter and a fusible conductor, resembling those of M. existed for centuries in Japan; and so far as can be 
Charpentier, The increase of temperature accordingly judged from the specimens of more modern work of this 
completes the circuit and causes the explosion. When description, the hand of the Japanese workman has not 
there is no public supply of water, as in small towns, M. lost its cunning. In the Japanese Art-Gallery in Grafton 
Maxim would then utilise the electric current as follows :— Street, among many rare and beautiful productions of the 
The weight F (Fig. i) when set free falls on a bottle of Land of the Rising Sun, the metal work well deserves 
sulphuric acid placed over a reservoir half filled with attention. A pair of dark green-tinted bronze vases, 
water, containing a certain proportion of lime A large fourteen inches high, inlaid with gold, are conspicuous for 
quantity of carbonic acid being thus produced in a closed .beauty of design and workmanship. They are said to 
reservoir, the pressure forces the water inio the syste n of have occupied the maker seven years, and -their curious 
pipei. Fig. 4, the section of a large theatre, shows how tint is sain to be a trade secret. It mud be understood 
the system of pipes may be disposed around the stage, that it is no mere surface colouring, but is produced by 
Such, substantially, are the principles of M. Maxim's the mixture of the metals in certain proportions. The 
apparatus for preventing fires in theatres and places work on the rims and necks represent in gold inlay a cloud 
where people assemble in numbers, such as large ware- dragon, while the bodies are decorated with four medal- 
houses, hotels, &c. lions formed of gold and silver inlays, the shading ob- 

Taking the mod impartial view of the advantages to tained by an inlay of gold upon silver being very remark- 
be gained by this apparatus, we hope it will soon be sub- able. The tints of bronzes vary irr colour and depth 
mitted to the test of experience, while desiring there may from yellow, green, and ruddy to dark brown, and next to 
never be any occasion of making its effectiveness too beauty of design, the tint is a sine qud non. A favourite 
prominent. design on bronzes is the dragon, a subject which is treated 

_ B ___ - with much force an 1 character. 

ART METAL WORK OF JAPAN J 

T? OR centuries past the artists of Japan have earned senting the bamboo, is remarkable as showing the 
1 for themselves a reputation for their skill in the care and labour expended by the Japanese artist In 
working of metals, and at the present day their produc- working out details. The design represents a meeting 
tlons in bronze, won and steel, excite admiration and between the twelve chief disciples of Buddha; the in* 
astonishment This art industry is of extreme antiquity, laying of the figures, trees, flowers, &c,, Js of gold and 
Mr. Satow, in his recent handbook of Central and silver, with various tinted compositions* and stands 
Northern Japan, describes the colossal image of Buddha out from the dark background of the qUpy with much 
at Nara It was first cast in 749 and was set up in brilliancy, One of the compositions emnfeved for shad- 
its present position. It suffered from various accidents, ing is called skibu-icki, ana consists of three parts of 
and in 1567 the temple was burned to the ground, the copper to one of silver* Both these alloys are favourite 
head of the-Image faffing off. It was replaced not long compositions of the Japanese artist, the minute inter- 
afterwards, end we may therefore assign to the body an laying of gold and silver io another plaque, about eighteen 
age of 11# years, ana to the head about 300 years, inches in diameter, with a curvilinear border, exhibits 
Buddha is Represented seeled cross-legged on a dais which marvellous skill. The body of the plaque is of iron, and 
is of bronlfct and represents the calyx of a fetus. The the border is adorned with grape-leaf and fniitpatterns, 
figure is 53} feet bight the face is 16 feet Jon®, and 9} the former being of gold, the latter of silver. Tnla is the 
wide, while 966 curls adorn the head, around which is a work of Komai, of Kioto, whose family held tbs office-of 
halo 78 feet in diameter, on which we images ? fust in sword-mounters to the Court. Swords in the olden tbne 


NATURE 



March 30, 1882] 


NATURE 


515 


nere much prized by their owners, for the quality and 
temper of the steel, and much cost was lavished on the 
ornaments of the handles and sheaths. The making of 
a good sword was regarded as a very serious task, and 
the maker had to conform to certain rules of conduct 
from the commencement to the end of the operation. 
The external ornaments offered endless scope to the skill 
and care of the worker in metals. Great importance is 
attached to the maker’s name, which is engraved above 
the guard. It was a common saying of the Japanese, 
that the swords of celebrated makers, such as Namino- 
hira Yukiyasu, Masamune, and others, could not return 
to their scabbards, unless they had been Hipped in blood ; 
the sword maker’s occupation is now gone, not so their 
fellow-artists, the sword-mounters. Their skill in working 
metals can always be turned to good account. 

Many other works in metal in the gallery deserve men¬ 
tion, but we cannot refer to them here. They all exhibit 
the patience, skill, imagination, and love of his craft 
which distinguished the Japanese artist of old. It is to 
be feared that he is now abandoning these qualities, and 
seeking a more rapid road to fortune by shoddy foreign 
imitations,and that beautiful works requiring the patience 
and loving care of years—such, for instance, as the small 
cabinet shown in Grafton Street, which was made for the 
third Sh6gun of the last dynasty, and which is probably 
the finest work of its kind in existence-will soon be 
things of the past. 


ELECTRICITY AT THE CRYSTAL PALACE 
III. Land Telegraphy. 

•UAVING regard to the leading part placed by our 
11 country in the rise and development of the tele¬ 
graph, it was only to be expected that the display of 
historical apparatus at the Crystal Palace should be a 
very good one. Thanks to the antiquarian zeal of Mr. 
W. H. Preece, F.R.S., and his active interest in all that 
pertains to ihe history of his profession, the Post Office 
has become the careful custodian of all the early tele¬ 
graphs employed in England, and the stall of H.M. 
Postmaster General is rich in these relics of the past. 
Indeed, there is the nucleus here of an interesting museum 
of telegraphic apparatus; and it is to be hoped that such 
a museum will one day be established. The Society of 
Telegraph Engineers and Electricians have now their 
Ronald’s Library of Electrical Works, which is practically 
open to all inquirers. A public museum of electrical 
appliances, rendered historical by the lapse of time, would 
be a supplementary institution of inestimable value. 

One of the most interesting of these relics is the 1816 
telegraph of Sir Francis Ronald himself, kindly lent by 
Mr. Latimer Clark, together with a portion of the copper 
conductor which Ronald threaded through a glass tube, 
protected by a wooden trough, and buried in his garden 
at Hammersmith. It was a frictional electric telegraph, 
and indicated letters by the divergence of two pith balls, 
after a plan somewhat similar to the suggestion of 14 C,M.” 
m the Scott Magazine for 1759. This device is fulLy 
described in Ronald’s “Electrical Telegraph,” 1836, the 
first work published in England on the subject. - A copy 
of this work is possessed by Mr. Latimer Clark, who we 
may also mention has lately acquired a forgotten book att 
the history of telegraphs (non-electrlcal), published in 
1797 for the author, Mr. I. Gamble. 

On August 5, 1816, the British Admfralty exposed 
their opinion to Sir Francis Ronalds that * telegraphs' of 
any kind were then wholly unnecessary,’’ and themten- 
ne 8 lected - Nevertheless, being 
worked by etatic electricity, it is doubtful ifiteVte would 
hatm become a practical success. The “ fossil ” 
of Messrs. Cooke and Wheatstone, laid h 
and Camden Town in 1837, wantfae first 
g»jdi in operation, and a ipedmen of it if 


Post Office. The line was formed of copper wires 
covered with cotton and pitch, and inlaid in triangular 
lengths of wood, which were buried underground. It 
was worked in connection with Cooke and Wheatstone’s 
Five Needle Telegraph, the parent of the present single 
and double needle instruments, now used in railway 
signalling. 

Especially interesting also are the porcelain tubes em¬ 
ployed by Samuel Morse as insulators, and the lead type, 
cast by that inventor as early as December, 1832, for his 
electromagnetic telegraph, now known as the Morse 
inker. The original Cooke and Wheatstone needle in¬ 
struments, and the apparatus designed to compete with 
them, for example, Alexander Bain’s I. and V. telegraph, 
in which the alphabet is formed by the movement of two 
pointers attached to circular magnets moving inside coils; 
the Highton gold leaf telegraph, in which a strip of gold 
leaf inclosed in a glass tube traverses the field of a per¬ 
manent magnet, and forms part of the line-circuit. When 
a current passes through the leaf it moves to right or 
left, according to the polarity. Henley’s Magneto Tele¬ 
graph, the Wheatstone ABC instrument, and the Bell 
receiver of Sir Charles Bright, are also shown. This last 
appeals to the ear rather than the eye, by striking two 
bells of different pitch, and is the forerunner of the 
modern class of 44 sounders” which are superseding 
writing telegraphs on land-lines in America and England, 
owing to their clean and rapid working, and the ease 
with which a clerk can listen to the message and write it 
down at the same time. 

Space would fail us if we were to refer to all the his¬ 
torical apparatus exhibited by the Post Office. There the 
visitor will be able to trace the development of the electric 
telegraph in this country from the earliest attempts, and 
on the same table he will see at work the latest improved 
apparatus for transmitting and receiving messages. The 
Wneatstone automatic instrument, which is capable of 
sending 200 words per minute, and is chiefly used for 
press intelligence, the American duplex, on the Morse 
system, and the Pneumatic Despatch, for forwarding 
written telegrams from St. Martins le Grand to local 
stations in the City, are all in operation. 

Before leaving the Post Office stall we ought to men¬ 
tion an imported curiosity, which excited a great deal of 
interest when first displayed in the Norwegian Section of 
the recent Paris Electrical Exhibition, and to which we 
drew attention some months ago. This is a sample of 
a telegraph post from Norway, which has been pierced 
through and through by the beaks of the black and 
green Norwegian woodpeckers. Two of these Marau¬ 
ders are stuffed and mounted on the perforated pole 
which is the witness to their strength of beak and per¬ 
severance. The explanation of the singular attack is 
that the birds, hearing the vibration of the wires 
as they tremble in the wind, mistake it for the hum 
of insects within the poSt, and courageously peck their 
way into the coveted feast It matters not whether the 
timber is fresh or old; and I have been assured by a 
Norwegian telegraph engineer, that he has found several 
newly erected posts perforated in a single night. Bears 
in the mountain districts are also said to attack the foot 
of the posts, tooth and nail, under the impression that 
there are bees within; and after the experiments of Mr. 
C. V. Roys on the influence of tuning forks on spiders 
(see Nature, voL xxiii.p. 149)1 the deception of these 
animals is quite intelligible. The authenticated fact that 
wolves are scared away from whole districts in Norway 
on the appearance .of a telegraph line them, is not so 
easily Werstood, unless it be that the wires are held to 
be.,same kind of snare. This explanation is supported 
by the custom of, Norwegian fanners of running & cord on 
owes round their homesteads to keep off the wolves, and 
h Is- stated that an entire peninsula was kept dear of 
wolves by spanning its neck in this fashion. 
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The War Office exhibit, which, in the face of flattering 
expectations, and in spite of interested accounts, must be 
pronounced a very disappointing one, and comparatively 
Insignificant when contrasted with the display made by 
foreign governments in Paris, has nevertheless a novel 
feature in the equipment of a mountain telegraph train 
for service in the field. This is carried by three dummy 
mules, one of which bears two drums containing about 
three miles of insulated wire for laving on the ground, 
another bears the working tools, and a third the shelter- 
tent, furniture, and apparatus, constituting the mountain 
of fire. “ Sounders " are used in preference to “ inkers " 
as receiving instruments, and telephones are added, be¬ 
cause when a wire is cut by the enemy, or otherwise 


illustrated by the stall of the South-Eastern Railway 
Company, whose engineer, Mr. C. V. Walker, F.R.S., 
was one of the first to see the importance of the telegraph 
for the prevention of accidents and the furtherance of 
traffic. Mr. Walker's original electromagnetic semaphore, 
now used in block signalling, his plan for intercommuni¬ 
cation between passengers and guards, and his train- 
describer for announcing to the next station the character 
of the approaching train, are all worthy of close attention. 
Mr. Spaghetti's apparatus, as used on the Great 
Western Railway, including his indicator for Bhowing if a 
lamp is “ in ” or “ out," is also very interesting. So, too, 
is the new system of Messrs. E. K. Winter ana Craik, for 
working single lines on the block system, and now em¬ 
ployed with great success in India. By this 
arrangement, a train leaving station A for sta¬ 
tion B itself puts the outdoor signal at Afto 
danger, and this signal remains unalterable by 
either signaljnan of himself, until the arrival of 
the train has been signalled from B to A, and 
"line clear" has again been asked for and 
obtained. Models of the Preece system, as 
worked on the London and South-Western 
Railway, the Sykes' combined lock and block 
system, as used on the Metropolitan District, 
and other railways, and Harper's interlocking 
instruments, as employed by the London, 
Brighton, and South Coast, and other Railways, 
are also exhibited. This company likewise 
shows the Saxby and Farmer Union of Lock 
and Block Signalling, and many other things, 
including Perry and Houghton’s alarm for 
tunnels, together with alarm-bells for gate¬ 
houses or level crossings. The electric fog 
and night signal of Mr. E. A. Sullivan is 
worthy of note. By this the wheet-tfre of a 
passing train is made to press down a lever 
and sound a gong, but the gong can only be 
sounded when the signalman liberates the 
lever by electromagnetism. In King’s Electric 
Railway Signal (exhibited by the Electric Rail¬ 
way Signalling Company of Stone Cross, Notts), 
there are signal pos.s placed at intervals along 
the line, and the train pissing the first Of 
these puts the signal, by mechanical means, 
at danger, while at the same time it signals 
forward by means of electricity to any distant 
junction. On passing the next post, it puts 
the signal at danger, and sets the post just 
past at line clear. At junctions the signals an 
connected with the points, which, when opened, 
show danger to the driver coming on the main 
line, and clear to the branch, remaining so 
until the points are closed. 

The English firm of Siemens Brothers, 
Chariton, exhibit a number of portable field 
optpost telegraphs, with sounders and inkers, 
such as are used in the German army, 
jointers’ tools, A Q'C instruments, and other 
ordinary telegraphic apparatus, is also displayed, includ¬ 
ing specimens of their compound telegraph wire, made 
by covering steel wire with a skin of copper, to increase 
the electric conductivity and non-rusting qualities. Sie¬ 
mens' telegraph poles made of wrought-iron tubes inserted 
into cast-iron tubular bases, are also exhibited, together 
with Le Grand and Sutdiflfo’s base pile for sinking into 
the ground, to form a root- for the pole. The great weight 
of tins pole is, however against it, for use abroad, where, 
owing to the ravages of the white ant, iron petes are-pre¬ 
ferable to wooden ones. Weight it an important item 
when transport has to be considered in a new country, 
and hence the lighter pole of Mr. J. Muirhead (as exhi¬ 
bited by Messrs. Latimer, Clark, Muirhead, and Go.) has 
advantages in this respect.. It consists of a light iron 
tube, strengthened below by a steel lining, and inserted 



John.on And Phillip*’ Insulator. 


damaged, the telephone will often read a message when 
no other instruments will. Experiments at Aldershot, 
and recent experiences in Caffraria, have proved that a 
telephonic message can be received, though the wire is 
cut and'lying on the-ground. As an aid to military tele¬ 
graphy in a difficult couatry possessing a brilliant sun, 
theAVar Office also exhibit a Mauce heliograph, or ad- 
justiWe mirror, for flashing a beam of light in signals, 
according to the Morse telegraphic code. The great 
advantage of this apparatus is that there is no wire which 
can be cut by the enemy, and little or no delay in erecting 
a sending-station. In the recent campaigns of Afghan¬ 
istan «hd Zuhiland it has proved of great service to the 
army, and messages have been flashed over distances 
varying from forty to sixty miles. 

; 'Railway signalling from its earliest infancy is admirably 
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in a cast-iron socket, which is flanged vertically to give 
great strength combined with lightness. The cast-iron 
socket has a small, Hat base plate, which enters the 
ground, but the lateral resistance of the pole is chiefly 
due to the radial position of the vertical flanges, which 
press upon an ever-increasing section of the surrounding 
soil. Messrs. Latimer, Clark, Muirhead, and Co. exhibit 
a great variety of telegraphic apparatus, part made by 
themselves, and part by the Western Electric Manufac¬ 
turing Company of Chicago. Certain of the American 
sounders are models of neat workmanship and compact 
device. While upon the subject of sounders, which are 
the most promising of telegraphic receivers at present, we 
may mention the bell-sounder of Sir Charles Bright, ex¬ 
hibited on the stall of Mr. E. B. Bright, C.E. The 
hammer of this ingenious little instrument strikes upon 
two musical brass tubes of different pitch and so gives 
out a much pleasanter sound than the tapping of the 
ordinary sounder. 

The number of wire and cable manufacturers who 
exhibit at the Crystal Palace is considerable, and there 
are signs of great activity in this department, especially 
for telephonic and electric lighting purposes. Wc have 
only to deal with land lines at present, and may mention 
the excellent specimen of galvanised iron telegraph wire 
exhibited by Messrs. Johnson and nephew, and Mr. 
Walter T. Glover, of Manchester, and others. The chief 
novelty in land wires is the use of phosphor bronze for 
telephonic lines. This alloy is very strong and conduc¬ 
tive, so that much smaller wires are required than when 
iron is used. Moreover, it withstands the chemical action 
of atmosphere better, and is less exposed to storms. Its 
use, however, has not become at all general; and this is 
partly due to its great elasticity, rendering it difficult to 
put up. Specimens of this wire are shown by the 
Phosphor Bronze Company, of Sumner Street, London. 

In insulators the pattern exhibited by Messrs. Johnson 
and Phillips is deserving of notice. As illustrated in the 
figure, it consists of a porcelain bell A, curved inwards to 
form an oil-well s, which is filled with a fluid insulator, 
such as paraffin, p is the bolt of the insulator, which 
supports it from the bracket of the pole. As a film of 
dew or rain cannot form on the surface of the insulating 
oil, the insulation resistance of this insulator is said to be 
many hundred times higher than that given by the ordi¬ 
nary insu ators in use, and what is perhaps of more 
consequence, it is far more constant. 

The tendency of the time is for overhead telegraph 
wires to give place to underground ones, as they have in 
Germany, Underground wires are less subject to accident 
from violence or storms, and hence are easily maintained 
in good condition. Trunk subterranean lines are about 
to ot kid in England by the Post Office, and there are 
signs that the existing telephone lines will ere long have 
to be superseded by wires laid under the streets. For 
this purpose the box curb of Mr. W. Reddall, exhibited 
in the Western Gallery, may be useful. The idea is to 
make the curb of the pavement in the form of an iron 
box in proper lengths, and Jay the wires in it; the lid 
being removable at will for inspection. The strong 
earthenware jointed pipes made by Messrs, Doulton and 
Co., of Lambeth, for holding subterranean wires, are also 
worthy of remark. 


NOTES . 

9 aor. E. Hay LAttgxsrui, F.R.S., has been appointed to 
tbs Chair of Natural History ia the University of Edinburgh, py 
soetesskm to the late Sir C, Wytttle Thomson, 

Tk» Senatns Acadcmieu of Edinburgh University have re- 
tdked to ofkt the honorary degree of Doctor of Lain to Mr, 
John Slaton, F.R.S., late medfeat adviser to the Privy Council; 
Dr, Angus Smith, F.R.S;; awl Mr. Joseph Auden w, secretary 


to the Society of Antiquaries, Edinburgh, The degrees will be 
conferred with the ordinary examination degrees in arts, sciences, 
and divinity at the graduation ceremonial to be held on April si. 

Tux President of the Linnean Society, Sir John Lubbock, 
held a reception at the Society's rooms at Burlington House on 
Tuesday la,l. The guests began to arrive at nine o'clock, and 
u ere received in llie Library by the president and officers. Pro¬ 
minent amongst the objects exhibited was a striking portrait of 
Mr. Charles Darwin, painted for the Society by Mr, John Collier, 
and allowed by all to be the best portrait extant of our great natu¬ 
ralist, Carnivorous plants were wrongly represented amongst the 
large contributions of plants fronrthe Royal Gardens, Kew, and the 
leading nurserymen; in addition there were many fine specimens 
shown for thfeir ornamental qualities. In the gloss cases of the 
Library there were exhibited manuscripts of Linnaeus, and 
meilnls struck in his honour ; Wedgwood medallions of scien¬ 
tific men (lent by Sir Joseph Hooker); a series of caddis-flies, 
shown by Mr. R. MacLachiin ; dredging apparatus, Ac., by Mr. 
H. C. Sorby; new drugs by Mr. Thomas Christy; and Sikkim 
Rhododendrons, by Mr. J. H. Mangles. In the galleries was 
placed a series of cases of Crustacea and insects, exhibited by 
Mr. J. T. Carrington; and in the Council Room a set of draw¬ 
ings of pollen, mnde by Mr. Charles White. The rooms were 
well filled during the evening, and among the visitors were many 
men distinguished in various departments or science. 

The following are the lecture arrangements of the Royal 
In%tiiuiion after Easter : —Mr. E. It. Tylor, four lectures on the 
History of Customs and Beliefs, on Tuesdays, April 18 to May 
9 ; Prof, A. Gamgcc, four lectures on Digestion, on Tuesdays, 
May 16 to June 6 ; Prof. Dewar, eight lectures on the Chemical 
and Physical Properties of the Metals, on Thursdays, April ao 
to June 8 ; Mr. F. Pollock, fuur lectures on the History of the 
Science of Politics, on Saturdays, April aa to May 13; and 
Prof. D. Masson, on Poetry and its Literary Forms, on Satur¬ 
days, May 30 to June 10. The Friday evening meetings will be 
resumed on April ai, when Prof. Dewar will give a discourse 
on the Experimental Researches of Henri Ste Claire Dcville. 

The following are among the papers announced to be read at 
the meeting of the Institution of Naval Architects to day and 
to-morrow The revision of the tonnage laws, by W. H. White; 
on tonnage measurement and moulded depth in relation to free¬ 
board, by W. W. Rundell; on the basis for fixing suitable load 
lines for mercantile steamers and sailing vessel.., by R. Martell; 
on launching velocities, by W. Denny, F.R.S.E.; on the trans¬ 
verse strains of iron merchant vessels, by Messrs. P, Jenkins and 
T. C. Read ; oh progressive speed trials, by J. H. Bilei; on 
curves of stability of some mail steamers, by J. H. Biles j 
approximate formula; for the calculation of trim, by M. J, A. 
Norm and ; on the reduction of transverse and longitudinal meta- 
centric curves to ratio curves, by W. Denny, F.R.S.E. 

On Tuesday evening, at the Royal College of Physicians, a 
large representative meeting of both branches of the medical 
profession was held, with a view, in face of organised opposition 
to the progress of >cientific research, of taking steps to "bring 
the legitimate influence of the medical profession more effec¬ 
tively to bear on the promotion of those exact researches in 
* physiology, pathology, and therapeutics which are essential to 
sound progress in the healing art," Sir William Jenoer pre¬ 
sided. The chairman pointed to the fact that at the preeent 
time>here was no ‘society "to guide and protect research, and 
stated-that it was intended to found the proposed society on a 
Wood basis. He declared that it was not proposed to attempt 
1 to ablegate lira existing law on research; kit it was intended 
to fcntch the operation of the law, and to see that there were no 
delays in important cases. He referred, an aa instance of the 
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dangerous delays which occurred in granting licenses to the late 
poisoning case tried at the Old Dailey. The society proposed to 
be formed could, on the one hand, will bring its influence to bear 
to restrain those ardent pursuers of science who did not regard 
the susceptibilities of the public, and, on the other, it could 
enlighten the public, and so lessen the morbid sensibilities which 
had been aroused. He then proposed that the society should be 
formed; the motion was supported by the Master of the Rolls, 
who wished 11 God speed ” to those engaged in research for the 
alleviation of human suffering. The motion was carried mm. 
com. The president of the Royal Society, Mr. Spottiswoode, 
seconded by Dr. Quain, proposed that the association should be 
formed of representative members of the profession and others, 
and this was carried. Sir James Paget, Sir William Gull, Sir 
Risdon Bennett, Sir J, Lubbock, and others proposed and sup¬ 
ported resolutions on matters of detail. | 

Ir is probable that the Observatory of Popular Astronomy 
established by a decree of M. Paul Bert in the Trocadero Palace, 
Paris, will be transferred into a general institute for popular 
education. The appointments gazetted by M. Paul Bert on the 
very day on which he left the Ministry, will be declared void, 
and other appointments ore to take place to meet the require¬ 
ments of the enlarged institution. Since he resigned his seat in 
the Cabinet, M. Barthelcmy St. Hilaire has resumed his great 
work of translating Aristotle. Up to the time of his appoint¬ 
ment' twenty-four volumes had been published by him. The 
matter in hand will fill not less than twenty-six volumes, and is 
mostly confined to the natural history. Two volumes on the 
Habits of Animals will be published before the end of the year, 
and the others are to follow in quick succession. The last 
volumes will be devoted to Problematt and Fragments A 
copious index will be the crowning part of this magnificent 
publication. 

At the meeting of the Royal Dublin Society, held on the 20th 
lost., Prof. Hull, F.R.S., laid before the "Natural Science Sec¬ 
tion ” a series of 28 maps of the British Isles and the adjoining 
parts of the European continent, to which he has given the name of 
Palseo-geological and Geographical Maps. With the exception 
of the lost three of the series, the maps are in duplicate. On one 
is represented by colour the position of each geological forma¬ 
tion (or group of formations), and by a lighter shade of the tame 
colour is shown the area under which this formation is considered 
to extend beneath more recent strata. On the corresponding 
duplicate an attempt is made to restore the “ palteo-geography ” 
of the period represented by the formation in question—the land 
being represented by shades of brown, the sea by those of blue, 
according to the heights in one case, and the depths in the other. 
The formations treated in this manner are: 1, the Laurentian; 
a, the Cambrian; 3, the Lower Silurian ; 4, the Upper Silurian 
and Devono-Silurian (or Lower Old Red Sandstone); 5, the 
Devonian; 6) the Old Red Sandstone and Lower Carboniferous; 
7, the Upper Carboniferous ; 8, the Permian ; 9, the Trias; 10, 
the Lias and Oolite (Jurassic); 11, the Cretaceous; 12, the 
Tertiary (Eocene and Miocene); 13, the Pod-Pliocene or 
Glacial, in three maps. The above grouping was found to be 
the most convenient for representation, and tha colours use 1 for 
the formations are those of the Geological Survey. Some very 
interesting results are brought out respecting the physiography 
of past geological times! including, the probable poiition of (he 
old continent of Atlantis, which the author considers to have 
existed in Laurentian, Cambrian, and, Lower Silurian epochs. 
The recent borings for coal, or water, under the Cretaceous and 
other strata of the south and centre of England, have enabled 
the author to show with much precision the structure of these 
districts; and he places a possible coal-basin under the margin 
of the North Downs and the WeaHen area, thus agreeing with 
the views long since stated by Mr. Godwto-Awten. 


Vienna is to have its Exhibition of Electricity in the coming 
autumn. A committee has been formed, under the presidency 
of Count Hans Wilczek. The Board of Trade has offered the 
committee every support. 

Col, Burnaby made a successful balloon trip across the 
Channel on Thursday lost. He was alone, and bad a large load 
of ballast, by judicious expenditure of which he was able to avail 
himself of favourable air-currents. He left Dover at 10.35 a.m., 
and came to ground about eighteen miles beyond Dieppe late in the 
afternoon. His greatest altitude seems to have been 11,000 feet. 

A recent number of the Celestial Empire, referring to n 
discovery of Borne aneient graves near Shanghai, gives an inter¬ 
esting account of Chinese burial in former times. A man of 
means purchased his coffin when he reached the age of forty. 
He would then have it painted three times every year with a 
species of varnish, mixed with pulverised porcelain—a composi¬ 
tion which resembled a silicate paint or enamel. The process 
by which this varnish w as made has now been lost to the Chinese. 
Each coating of this paint was of some thickness, and when 
dried had a metallic firmness resembling enamel. Frequent 
coats of this, if the owner lived long, caused the coffin to assume 
the appearance of a sarcophagus, with a foot or more in thick- 
ness of this hard, stone-like shell. After death the veins and 
the cavities of the stomach were filled with quicksilver for the 
purpose of preserving the body. A piece of jade would then 
be placed in each nostril and ear, and in one hand, while a piece 
of bar silver would be placed in the other hand. The body thus 
prepared was placed on a layer of mercury within the coffin ; the 
latter was sealed, and the whole then committed to its last 
resting-place. When some of these sarcophagi were opened 
after the lapse of centuries, the bodies were found in a wonderful 
state of preservation; but they crumbled to dust on exposure to 
the air. The writer well observes that the employment of 
mercury by the Chinese of past dynasties for the purpose of 
preserving bodies ought to form an interesting subject for 
consideration and discussion in connection with the history of 
embalming and “ mummy making." 

Thu return of works licensed to be printed during the past 
two years by the Japanete Department of the Interior is of much 
interest as thowing the tendency of the minds of educated people 
of the country. The figures show that considerable mental 
activity exists in the country. Last year 545 works on political 
subjects were issued, sgainst 281 the previous year. Law was 
represented by 255 works against 207 in 1880; while in political 
economy the numbers wera *5 and 15 respectively. Geographical 
works declined from 170 in 1880 to 164 in 1881; while in medi¬ 
cine the increase was from 229 to 267. In scientific subjects we 
find 25 works on chemistry, and 22 on natural history in 1880, 
reduced 17 and 20 respectively in 1881. Natural philosophy 
also shows a decline from 19 to 13; so do mathematics from 
116 to 107. Similarly works on astronomy have declined from 
9 in 1880 to 7 in 1881. In other classes of book", however, we 
find a great increase. Ethical and moral works have increased 
from 32 to 93; historical works from 196 to 376; books on 
poetry and poetical works from 491 to 556; books on drawing 
and a tiring from 127 to 339. Engineering works have increased 
from 8 to 28; and books on commerce from 70 to 113. School-, 
books again this year are nearly half as numerous'aa all other 
books pot together, numbering 704 against 707 last year. Lighter 
literature is by no means neglected, for 193 volumes of rides, 
novels, &c., were published during 1881. During the year 149 
new newspapers started, but the large proportion of 114 never 
saw the commencement of the present year. In 1880 the publi¬ 
cation of 266 new journals oommenced, 47 of which soon 
succumbed. The operation of the press laws cannot be very 
stringent, when we find that during two yean, of 415 newspaper, 
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(6t of which ceased, only one wu prchibiied by the Govern¬ 
ment. In addition to those above-mentioned, »e find in the list 
works on etiquette, accounts, naval and military works, diction¬ 
aries, encyclopaedias, &c. The total number of works published 
during, the year was 4910 against 3791 last year. Very many of 
these books are translations or adaptations of European or 
American works. Among such books recently “conveyed” 
we find Smiles’s “ Character,” Roscoe’a “ Chemistry,” Leone 
Levi's “ International Commercial Law," Bouvier’s “ Law 
Dictionary," Palgrave’s “ Chairman’s Handbook,” Lord Chester¬ 
field’s “Letters," “Every Man his own Lawyer,” Tayhr’s 
“Medical Jurisprudence,” Thompson’s “Social(.Science and 
National Economy," Baxter’s “London Statistics,” “The 
Science of Familiar Things,” Mill’s “Three Essays on Re¬ 
ligion,” Draper's “Conflict of Religion and Science,” portions 
of Buckle’s “ History of Civilisation,” Thompson's “Outline of 
the Necessary Laws of Thought,” &c. As to the price of these 
work*, we may instance Smiles’s “ Character,” the translation 
of which by Nakamura, a well-known English scholar, in two 
volumes, costs only 50 sen, or about a shilling at the present rate 
of the paper currency. The figures and facts here recorded 
show at le&Bt that the path of western progress which the 
Government is pursuing, is one in which the people desire to 
lake a part. 

We have received from the President of the University of 
Tokio a copy of the calendar of that Institution for the past 
year. It is printed in Japanese and English, and thus appears 
somewhat more bulky than its actual contents would warrant. 
In the preface, a brief account is given of the growth of this 
large and apparently flourishing establishment from its first 
small commencement as a bureau for translating foreign books. 
We have heard so much recently of the changes in the personnel 
of the Japanese educational institutions from foreign to native 
teachers, that we turn with some interest to the list of professors. 
In the department of law we find one foreign and eight native 
teachers (including in this term professors, lecturers, instructors, 
Ac.). This subject is exceptional, as there Are five profes¬ 
sors of Japanese law. In science, of the twenty-six teachers, 
eighteen arc natives, and we believe this namber has Increased 
recently; and in literature three of the fourteen teachers arc 
foreigners. Judging simply by the degrees which they 
have obtained in western universities, mo<-t of the Japanese 
gentlemen seem well qualified for their work. This great and 
rapid displacement of foreign instructors is certainly a delicate 
experiment, and we can only hope that it may be successful. 
CM va piano va sano is a motto which may be commended to 
Japanese attention in this respect as in many others. The 
students can hardly complain of excessive charges. The tuition 
fee for each term (of which there are three in the year) is only 
fouryw, nominally 16#., bat at the present rate of the currency 
rather less than'9/.; while the cost for a term of living, fire, 
light, fee., is only fourteen yen, or about 32/. The total namber 
of students attending the college is 305. The examination 
papers, which are given in fall, teem to be quite up to the 
Standard for similar examinations in this country. We ore glad 
to observe that Japanese literature and history are not neglected 
In the study of more western subjects. A large number of 
teacher* have been provided for these subjects. 

PROF. Cwiale is preparing a large photographic work on the 
Alps. For ten yearn, from 1859 to 1 868, the author travelled in the 
Alps with his camera, coiutanUy taking panoramic and smaller (de¬ 
tailed) views. The latter, some 600 in number, principally show 
the glaciers with their crevasses, moraines, and the rocks, forming 
the(r banks, the mountain*, valleys, glen*, nature! geological 
lection* the rocky eminences groved, polished, or ground by 
former glaciers, and the course of various rivers. The panoramic 
views, forty-one In number, me taken from the summits,' and 


c imprise all the large Alpine chains. Each consists of a number 
of plates, and twenty include the whole circle of view. These 
valuable plates are accompanied by two maps in 1: 600,000, 
one is specially orographtcal, the other shows the curves of the 
panoramic views. Thirteen years were necessary to put the 
material collected into proper order, to replace the photographic 
plates by printed one.*, to draw and engrave the maps, and to 
write the text. 

The recent remarkably low level of nearly all the Swiss lakes 
has encouraged the scientific circles of Switzerland to make fre-.li 
researches with regard to pile-dwellings. The societies of the 
Canton of Thurgau have investigated the Untersee (the lower 
part of the Lake of Constance), near Steckborn, in the vicinity 
of the former monastery of Feldkirch. The Untersee was sur¬ 
rounded by a complete circle of pile-dwellings, and the present 
investigations have yielded valuable results, in the shape of a 
long list of the most varied objects which have been brought to 
light. 

The Russian Society of Painters has started a new publica¬ 
tion, which will be of interest, not only for lovers of the Fine 
Arts, but also for science. It is a periodical, “ Art in Central 
Asia,” being a collection of well printed drawings of Central 
Asian architectural ornaments, carpets, paintings, and so on, 
published under the supervision of M. Simakoff and of the 
above named society. 

We learn with pleasure that a special “ Geological Committee ’’ 
has been instituted in Russia, at the Department of Mines, for'a 
systematic geological exploration of Russia, and for the prepara¬ 
tion of a detailed geological map of the country. The Govern¬ 
ment has allowed an annual grant of 3000/. for the expenses of 
the Committee and for its publications. 

Dr. Rae points out that, according to the Royal Geographical 
Society’s Journal, the late Pundit Nain Singh was awarded not 
the Royal Medal, bat a gold watch. 

We have been requested to state that the late Dr. T. Romney 
Robinson was born in the year 1792, and not in 1793, as stated 
erroneously in the obituary notice which recently appeared in 
our columns. 

The additions to the Zoological Society’s Gardens during the 
past week include two Bonnet Monkeys ( Maeacus radiatus 9 9 ) 
from Indio, presented respectively by Mr. Henry Worth and 
Mrs. Nicholson; three Herring Gulls {Larufyrgtntatus), British, 
presented by Mr. Rowland Ward; a Herring Gull \Lanu argtn- 
talus), British, presented by the Chevalier Da Costa Ricci; a 
Sclater’s Curas sow (Crax selaitri 6 ), a King Vulture (Gypagus 
papa ) from the Province of Alagoas, Brazil, presented by Mr. 
Frederick Youle ; a Puffin (Fratercula arctica), British, pre¬ 
sented by Mr. H. M. Upcher; two Grey Ichneumons (Herptslts 
griseus 6 9 ) from India, two Tayras {Galictis barbara) from 
Brazil, a Wild Boar (Sus toro/a), European, deposited. 


OUR ASTRONOMICAL COLUMN 
The Great Comet of 1881.— In the Monthly NotUts of the 
Royal Astronomical Society for January there are published two 
letters addressed to the secretaries by Dr. W. Bone of Castle- 
maine, Victoria, referring to an object seen near the great comet 
oblast year, on the evening of June 10. In a telegram which he 
sent to the Melbourne Observatory the same night, he described 
it as dNcotd and like a circular comet, and states it had travelled 
south 6’ la thirty-four minutes j its place at 6h. 43®- in R.A. 
jfc . i8ov job,, Peel. - 14 s 24’. He asked that search might be 
mod* at Melbourne, but mentions that bis telegram was not 
answered. In his fir.t letter he writes: “On June 10, l88(, 
wbUrt measuring the position of the comet, then visible here at 
‘place, I not 
e, and at 1 


_ig the positk 

jb. 520. mean tU e of place, I noticed a peculiar discordance in 


from which I was measuring 
found it “somewhat dbcaia, 
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ditesffld and hazy,” and adds that it bad moved through six 
minutes of are in a northerly direction, contrary to what was 
stated in his telegram. The approximate place for 5I1. 52m. 
mean time (as we take it) was in K.A. 5b. 18m. Ss„ Decl. - 14* 
18', showing that a southerly motion was intended. In his 
second letter Dr. Bone says: 11 1 should place the magnitude at 
about 2 'S, for it was vis : ble to the naked eye in first twilight 
though the telegram has what in this case was somewhat unneces¬ 
sary information s “ Mo asteroid in that place.” 

An observation of this kind would hardly perhaps have 
required strict examination, were it not that about thirty-eight 
hours later Dr. 1 *. A. Gould, at Cordoba, compared the comet 
with an object which he could not afterwards identify, and after 
much hesitation, through fearing some great error, he communi¬ 
cated the particulars to the Astronomisehe Nachrichtcn, Mo. 
2384. We have already referred to these observations in this 
column (Nature; vol. xxiv. p. 342). At ioh. 58m. 9s. sidereal 
time, on June 11, Dr. Gould made a rough preliminary deter¬ 
mination of the comet's place, for the purpose of finding a com¬ 
parison-star, when he says he found one in the field ; with this 
star he compared the comet four times, the results being:— 


Cordoba Sidereal Time. 

Comet fo'lowed. 

Comet Stuth. 

h. m. s. 

s. 

1 n 

11 8 49 ... 

... 49 - 

... 5 t 2'9 

- 11 2-5 ... 

... 49 - 

... 5 8-3 

— 13 ti 0 ... 

... 48 ... 

... S 8-5 

— *4 37‘5 ••• 

.. 48S - 

... S **8 


The rough place of the comet by the circles of the equatorial, 
agrees sufficiently well with that we now know it mu-t have 
occupied at the time, but if the comet bad been observed during 
the micrometrical comparisons, the position of the .supposed star 
would have been 5b. 10m. 23s., Dec!.-9" where no star 
has been catalogued, though Dr. Gould thought it would hardly 
be below the third magnitude, and lie could rather believe it as 
bright as the second. 

In Tke Observatory for January, Mr. Christie has printed a 
letter from the able amateur, Mr. John Tcbbutt, of Windsor, 
New South Wales, suggesting an explanation of Dr. Gould’s 
observation which merits attention, lie mode four circlc-com- 

E risons of the comet with Rigel on tiie morning of June 12, the 
,t of which was only lb. 29m. of absolute time previous to the 
first observation at Cordoba, and he states 11 there was then, I am 
confident, no object near the comet answering to the description 
already given.” Were it not that the Cordoba instrumental 
place agreed closely with the actual position of the comet, he 
adds, he would be disposed to suggest that Dr. Gould had nut 
observed the comet'with the micrometer at all, but possibly the 
two stars, B.A.C. 1592 and 1597, “whose relative magnitude- 
and position agree almost exactly with his observations, and 
whose differential declination would gradually diminish from the 
effect of refraction as the ttars approached the horizon.” 

We will now examine the case with some strictness. The 
following positions of the comet are calculated from the elements 
published by Mr. White, of the Melbourne Observatory, and 
will be very nearly correct for the dates in question :— 


G.M.T. 

True R.A. 

b. m. t 

True N.P.D. 

Log. distance 
from the K.irth 

June 9*5 . 

• S 9 * 3’9 

... 104 57 5 

- 9 ‘ 59 I 44 

10*0 . 

• 5 9 50-5 

... 103 39 30 

.. 9 ‘ 5 «» 3 * 

IO*J . 

. 5 10 18-2 

... 102 17 33 

.. 9-57221 

11*0 . 

.. S 10 46-9 

... too 51 6 

.. 9-56116 

n-S . 

.. 5 11 16-8 

... 99 19 59 

■■ 9 ' 55 i a i 

12*0 . 

.. s 11 482 

... 97 44 a 

•• 9 - 54 I 39 


From the ephemeris, it follows that the comet's motion between 
Dr, Gould's first and last comparison was -i*os. ‘41 in R.A., and 
+44"-7 m declination. - The observed difference in declination 
was only i©*’i. If Dr, Gould had observed the comet the 
difference of refractions of comet and star would have been 
-about 0:28s. and a* *6 at the first comparison, and 0*479. and 4 W, 3 
at the last, so that the discordance between observed and com¬ 
puted motion would not be explained by the refraction. 

The stars referred to by Mr. Tebbutt are Bradley 718, and 
89 A Eridani, and both are found in Mr. Stoned recently 
publbbed catalogue. Their apparent places on June It were 


.. 5 * 39*6 

A^Bridam ... 5 3 27-90 ... - „ - f - 

If «»w, Dr. Gould, in “the exceptionally thick has* and 1 


-{-49 I4*J 
-#S 4 


of the horizon,” and bright twilight which he mentions, mistook 
A Eridani for the comet, and compared' with Bradley 718, we 
have the following striking agreement:— 

In K.A. In Decl. 

I. , H 

Differences of above places ... +48*8 ... -j 13*2 

By Gould’s comparisons. +48*6 ... -5 8-i 

Difference of refractions at first comparison, 0*73. and 6‘”5, and 
at the last comparison, 1-73. and 15-"7, so that the ten seconds' 
change in the difference of declination measured with the micro¬ 
meter is accounted for by refraction, and there is a tendency to 
diminishing difference of K.A. in the comparisons, which, re¬ 
fraction would necetsitate. Dr. Gould states, that these com¬ 
parisons were all he could obtain 14 before the comet passed 
below the horizon,” and the true altitude of A Eridani at the 
last of them was 2* 17': the altitude of the comet at the same 
time being 4° 15'. 

Mr. Tebbutt thinks, if his suggested explanation be accepted, 
it will be necessary to admit 44 a temporary outburst in the light ,r 
of B.A.C. 1592 (Bradley 718), and it happens that there is some 
reason for believing that star to be variable. It is a wide double 
star, No. 649 of the Dorpat catalogue. Sir John ffer*chel, in 
one of his sweeps at the Cape of Good Hope, on December 26, 
1836, estimated the principal component 7*8 (the companion is 
about tom.): it was rated 6'o by Struve, 6‘8 by Jacob in 1849, 
and 6 or 7 by Latande, Be'-sel, Knorre (in his Berlin chart), 
Santlni, and others, but in Mr. Stone’s new catalogue it is called 
5m., or only one magnitude less than A Eridani, which has been 
pretty consistently estimated a fourth. 

It appears, then, that Mr. Tebbutt’s explanation of the diffi¬ 
culty in Dr. Gould's case, is a very probable one: the instru¬ 
mental comparison preceded the first micrometrical observation 
about ten minute-, and the assumption of courte will be. that 
after applying the micrometer, the telescope, instead of losing 
pointed to the comet, was turned upon the stars alluded to 
above, which, in the dense ha/e, were blurred and cinfused. 

With respect to the observations at Castlemaine, Victoria, on 
June 10, it is to be regretted that Dr. Bone bos not com¬ 
municated the comparisons of the comet with star as 
entered in his notc-bcok, and bis letters having been 
given publicity in the official periodical of the Royal Astro¬ 
nomical Society, it is desirable that these should be for¬ 
warded, that the true explanation may be found. His geogra¬ 
phical position is given in a note on the last Transit of Mercury, 
whxh appears in the same number of the Monthly Notices: 
longitude 9b. 36m. 55s, K., latitude 37 0 4' It" S. ; that pheno¬ 
menon was observed with a 4-7 inch (Wray) equatoreal, which 
it may be presumed was the instrument u«ed for observing the 
comet. It fo happens that observations were made the same 
evening at the Melbourne Observatory, and the earlier com¬ 
parisons at the same time that Dr. Bone was similarly employed 
at Castlemaine, which is only 3 min. west of Melbourne. The 
Melbourne reference star was at fint 8 Lepori*, the apparent 
place of which was in R. A. 5b. 8m. 4-28., Decl. - 14" 2' 25" 
therefore in tbe Fame R.A., and only 15' north of the position 
wh'ch Dr. Bone assigns to the moving object at 5h. 52m. M.T. 
It is difficult to explain how such an object could have escaped 
tbe attention of the Melbourne observers while they were com¬ 
paring the comet v i h a star so clore to its place. The position 
of the real comet may be interpolated from the above ephemeris, 
or it may be inferred from the Melbourne observations the same 
evening. The second series of comparisons were made with a 
star which w e find to be No. 173, Hour V. of Weissefc Bessel, 
and reducing this series we have For me comet’s place 

Melbourne M.T. App. K.A. App. Decl. 

h. m. *. h. m. s. . , » 

June 10 at 6 3 13 6 ... 5 9 40*83, ... - 14 3 **'* 

Comparing this with the result of the earlier measures from 
8 Leporis {Mont My Notices, vol. xli.p. 432), we have tha fol¬ 
lowing posit bos of the comet for Dr. Bone a times 


-14 4 J*S 

-13 s 3 3* 


R.A. 

h. m. h. m. a. 

At | 5 * -* ••• 5 9 40 ’S 

6 45 . S 9 4*7 

At 5h. Sam. its true altitude was 8* 54', but it set at 6 b. 41 m„ 
four minutes before the last observation at Castlemaine. With 
Dr. Bone’s place for his object it would be 1* above the horisoo 
at this observation. Refraction, would of course have been 
exercising a great effect upon any comparisons made near so 
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tttk&ll on altitude. In the absence of the original observations, 
we can only conjecture that the imposed moving object or 
second comet, was none other than the Melbourne comparison 
star 8 Leporis (commonly estimated 6m.), and it mny have been 
under this impression that Mr. Ellery did not think it necessary 
to reply to the telegram sent to him from Castlemnine. The 
motto of the Royal Astronomical Society, “ Quuquid nitet 
notandum," upon the principle of which Dr. Bone says he acted 
in patting his observation upon record, is a good one no doubt, 
but where there is suspicion of error it is desirable to be in pos¬ 
session of all particulars, and in this view wc would suggest the 
early publication of his comparisons os they were actually made. 

A New Comet.—A comet discovered in America, apparently 
on March 18, is likely to become a conspicuous object before 
perihelion, which, according to the first rough orbits does not 
take place until June. 

MEDICAL ELECTRICITY 

A PAPER “On Measurement in the Medical Application of 
Electricity, 1 ' was read before the Society of Telegraph En¬ 
gineers, by Dr. W. H. Stone and Dr. Walter Kilner, on March 
9. Dr. Stone commenced by stating that the subject had been 
suggested by Lieutenant-Colonel Webber, the chairman, and 
that the details the authors proposed to give that evening were 
mainly preliminary to fuller treatment, which they hoped to 
offer at some future period. 

Medical electricity, he said, had been up to now a hetero¬ 
geneous mixture of loose statements, doubtful diagnosis, and 
erroneous therapeutics. Glaring instances of these were given. 
With hysteria, MctaUotherapy, and magnetic appliances, they 
did not propose to deal : science is in far to a elementary a state 
to see through these obscure, though real phenomena. Probably, 
the key to the great enigma of the connection between electricity 
and nerve force had yet to be found. The bold statement that 
“electricity is life” is demonstrably false in'many particulars. 
Speaking generally, medical electricity had suffered from its 
exclusive handling by physiologists and physicians, who might 
receive valuable help from physicists; indeed, the writers of the 
paper were actually soliciting such assistance at the hands of this 
young and active society. Medicine and its kindred arts lend 
themselves ill to measurement: the tone of mind required for 
their practice is rather judicial than commitative ; it is oftencr 
concerned with weighing evidence, and balancing alternatives, 
than with solving equations. But men who work by measure¬ 
ment are usually sterling and accurate men; indeed, Prof. 
Schuster has recently shown how mathematics can help science. 
Where measurement can be used, it should be used ; and this 
was their text for the evening. 

The speaker then proceeded to divide the forms in which 
electricity had been used medically into four, namely—(1) con¬ 
tinuous currents, (2j continuous currents made to intermit, (3) 
induced currents, termed generally “ Faradisation," (4) statical 
electricity. The last of these was the first employed, but it had 
iven the least satisfactory results of any. The third method 
ad been far the moat deeply studied. Duchenne’s great work 
oa Localised Electrisation early drew attention to this depart¬ 
ment That genuine and indefatigable observer was able to 
point out so many definite diagnoses, and to isolate so many new 
' nervous and muscular diseases by means of the induction-coil, 
that this instrument had beta given somewhat excessive promi¬ 
nence as a therapeutic agent. Physiologists had also found in it 
a convenient stimulant for testing the action of nerves and the 
irritability of muscle; perhaps also the localisation of brain- 
functions. Hence muscular contraction and the action of inter¬ 
mittent currents iu alternate directions had been too much relied 
on os evidence of activity. One chief object of the paper was 
to point out that the future of electro-therapeutics lies more in 
the continuous current, used either b it* first or second form, the 
letter of which has hitherto received little or no attention. In 
confirmation of these views, extracts were read from Prof. Erb's 
valuable memoirs in Zlemssea's Cyclopoedia or Medicine. 

Before, however, a single step could be taken in this scientific 
pith, we most have some tolerably accurate mode of measuring 
Um agent we are employing. It is obvious that the unit* used 
JedB^heM^fnr os possible those generally adopted In the 

To begin with reristanoe 1 This in the human body ts sbgu- 
-taiy-fmut, and is toeeUlly located in the epidermis, which, 
•when dry, 4a an-excellent insulator. Wetting it wttfcsUpfeeta of 


sine or common salt diminishes this resistance very materially; 
though even when care is taken in this respect, the residual op¬ 
position to a current is large. From hand to hand it is usually 
abmt Good ohms. In the larger bulk of the trunk, from the 
sacrum to the nape.of the neck, it never, even after long wetting, 
sinks much under 1500 ohms. That of the head, from nape to 
forehead, is about 2000 ohms. In one case it was more precisely 
1930 ohms, in an adult, and in another, a child, 2500 ohms. 
The resistauce of different tissues, though not exactly to the 
present purpose, had been studied by Prof. Eckhard, who stated 
that muscle was the best conductor, and that this being taken as 
a unit, cartilage would have a resistance twice, tendons and 
nerves about 2T, and bone nineteen times as great. Matteuci 
stntes that muscles conduct four times as well as nerves, brain, 
or spinal chord. The resistance of the skin varies from day to 
day, being modified by moisture, and by the fulness of the capil¬ 
lary vessels. In a particular case, the positive pole of a battery 
was placed on the sacrum of a child, and the other on the leg, 
over the extensors of the fool. By using the same current, and 
adding quickly a known resistance, the resistance of the body 
was at first found to be 11,250 ohms, which, on thoroughly 
soaking the skin, was reduced 287$ ohms. Three days previously, 
the resistance before soaking was 13,000 ohms, and after that 
process sank to 3000 ohms. Personal idiosyneracy exercises an 
influence, a delicate skin conducting better than one which is 
coarse. The face and neck offer the least; the soles and palms 
the greatest resistauce. Disease cau-.es variation of conductivity! 
the skin over affected muscles m lead paralysis has its resistance 
increased, while in many old cases of hemiplegia it is decreased 
to a greater or less extent according to the amount of atrophy 
which ha-, taken place. 

The resistance of muscle in disease is sometimes diminished, 
sometimes augmented. Augmentation takes place, at the com¬ 
mencement of degenerative changes, from the inferior conductive 
power of fat to that of healthy muscle. Inn case of infantile 
paralysis, the sound leg had a resistance of 2500 ohms, the 
affected leg of 3250 ohms. In a wasted inn-cle of many years’ 
standing, the enormous resistance of 16,50a ohms was reached. 
It was bith easy and desirable to multiply facts such as these. 

The second preliminary point was the current which could be 
borne with impunity. Here results were very discordant. In 
the three fatsl case-; from touching the conductors of dynamo- 
machines, at a music-hall, in the Russian Navy, and at Hatfield, 
the necessary facts for measurement were absent; although Dr. 
Siemens had stated that he had often taken a current sufficient 
to produce a powerful light with impunity. In a case now in 
St. Thomas’s Hospital, a current of 50 milliwebers was borne 
with difficulty, and one of 20 milliwebers with ease and great 
benefit. A case of diabetes, recorded by Dr. Stone in the Pro¬ 
ceedings of the British Association at York in 1881, took about 
10,000 micro-ampcrcs, or 10 milliwebers, through his head, 
from nape to forehead, after some practice; using for its pro¬ 
duction from 15 to 20 cells of a bichromate battery. The parti¬ 
cular battery, however, mattered very little; LeclancWs, 
bichromates and zinc-carbons with sulphate of mercury, all 
act well, and need not be of large size or small resistance. One 
was shown, in which test-tubes fitted with mercuric sulphate, 
containing free acid, formed the jars; another in which a rod of 
zinc of 5-16" diameter, and a similar sized carbon, such as is 
used in electric lamps, were immersed in the bichromate solu¬ 
tion. Connection was here made with the carbon by a piece of 
drawn tube sprung on to it,'thus doing away with the use of 
clamps. All these, as well as most of the apparatus shown, 
were made in Dr. Stone’s workshop, chiefly with his own 
hands. 

In consequence of the high resistance of the skin, it was 
essential to give a large size to the poles employed for applying 
the current, &c, Amalgamited zinc, with the mixture of potters 
clay kneaded with the solution of common salt, used in physio- 
logical experiments, laid over it, was perhaps, theoretically, the 
best) but powdered carbon placed in a bag and immersed in 
salt and water, answered equally well; or the surgical appliance 
termed Spongio-pilipe, a thick felt, backed by india-rubber, 
through which a well-tinned copper wire was threaded; so as to 
encompass its whole drcumference without anywhere projecting 
M u to touch the cuticle. The poles could hardly bn too large. 

A convenient form of Thomson galvanometer with graduated 
shunts,- due to Dr. Kilner, was shown, and alio a simple but 
. effective instrument for producing bmnfrAm i* the current at 
nky required interval of time. This apparatus co nsisted of a 
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metronome with contact*piece! dipping into mercury-cups at 
each oscillation, a condenser being placed tinder the instrument 
to get rid cf the extra curient, ana so to equalise the physio* 
logical effect of the making and breaking currents. 

The measurement of induced currents tresented com i<'arable 
difficulties. The Conference at Paris had recomir ended the use 
of standard induction-coils, bnt this method does not give any 
hut arbitrary measures. Dr. Stone had tried and showed a 
vacuum-tube, in which the tension of air CLuld be varied by o m- 
bining it with a barometric-colun n and a movable cistern. This 
gave a ready means of varying the force af the discharge, by 
using it as a shpnt of variable resistance, and bad the interesting 
results of shunting the "make-current" at a definite point, while 
allowing the "break-current,” which is about six times stronger, 
to pass between the platinum points; thus obtaining an induced 
current in one direction only. Latterly be had adopted also 
condensers of definite capacity charged to definite potentials. 
The writers were, however, still experimenting with another 
method, depending on Sir W. Thomson’s determine’ions of 
spark-length. The mo:t practical method, at pretent, -eemed 
to be to pass a continu »u» current of measured st ength through 
an automatic commutator, which at alternate oscillations diverted 
it In one and the other direction. Tf there was any real physio¬ 
logical value in rapid reversal-, of dircc ion, us was claimed by 
some experimenters, it a uld thu-, be secured, without the use of 
an induction coil. Another form of rntai mg-commutator was 
tlso shown, in which an ebonite cylinder, pressed on by six 
springs, at each quarter-turn connected, first, the condenser to 
the battery, so as t > charge it, and then di dunged it thnugh 
the patient. To obviate the necersity of employing a large 
battery with the condenser arrangements, Plante’s secondary 
battery could be charged in parallel position from n small number 
of Grove’s cells, and discharged through the conden. er in scries. 
In all these conti ivances, however, as the current gained in 
tension, it seemed to lose -omewhat in chemical and catalytic 
power, and to assimilate gradua’ly to the static form. 

In the discussion which followed Mr. Preece pointed cut that 
theu e of electricity for curative purpose- had been advmatcd 
as long ago as the year 1759, by John Wesley, and recomnin ded 
the use of the dynanometer for the measureu ent «f induced 
currents, as this instrument gave ii dications in the same direc¬ 
tion with all currents. Prof. McLeod, Mr. Fitzgerald, aid 
Prof. Ayrton also made comments on the paj er. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cambkidur.— It is proposed to spend 300/. extra within the 
next three years for the following objects at the Botanic Gardens: 
thinning the belt and groups of trees; raising the level of some 
unoccupied areas and sowing them with grass; replanting the 
willow bed and making new beds ; and the improvement of the 
collection of trees, already good, so as to keep up its special 
reputation. 

* Prof. Hughes having expressed to the Vice-Chancellor the 
serious difficulty found in carrying on practical studies in the 
Woodwardian Museum without additional class-room accom¬ 
modation, it is arranged that Mr. Keeping, the curator, shall 
cease to reside in the museum, and be allowed on equivalent sum 
for bou; e-rent and other advantages attached to the curatorship. 

Prof. Humphry prof o-cs to take clast es in Surgery during the 
Long Vacation. 


SCIENTIFIC SERIALS 
Journal of the Franklin Institute,, January.—A new odonto- 
graph, by H. Bilgium.—Dimensions and performance of the 
Cull end machim 17. of the U.S. steamer Dispatch , by chief- 
engineer Isberwood.—Mechanical drawing, by C. Sellers, iua.— 
The application of frlptfcnal electricity to the pnrification of 
middlings, by. R. Grimshaw.—On the constants in Gordon's 
formula for the strength of columns, by M. Merriman.—Chrono¬ 
logical table of American patents* by E. Hiltebrand. 

Anna tern itr Pkysik u*d Chemie, No. a.—On the elliptical 
polarisation of light in reflection at crystiLiur feces, by E. 
Schenck.—Influence of mechanical hardness on the magnetic 
properties of steel and iron, by L. tL Cbeesntan.—On the 
maximum of magnetisation of diamagnetic and weakly-paramag¬ 
netic bodies by H. W. Eaton.—On the reflection or electric 


rays; the influence of the cathode's form on the distribution 0! 
the phosphorescent light in GeisJer-tubes; the connection 
between density of gas and layer-interval in Gelssler-tubes ■ and 
the ba> d-sptetrum < f air, all by E. Goldstein.—On the forma* 
tion of peroxide of hydrogen during combustion, by A. Schudler. 
—Reply with regard to the formation-heat of water, by the 
same.—The expan-ion of water through absorption of gases, by 
K. Angsti dm.—Theory of refraction on a geometrical basis, by 
A, Kerber.—On the minimum of rotation of the light-ray in 
ctmbinrd refraction and reflection at a sphere, by F. Kessler,— 
The minimum of deflection of a light-ray by a pri m, ai d the 
minimum of time in refraction of light, by the same.—On 
e’cctric shadows, by P. Riess. 

Archives ties Sciences Physiques et NatureUes, February 15.— 
A hypothesis on the origin of species, by M. Thury. — Deter* 
mtnation of the quantity of organic substances contained in 
waters of the Rhone, by MM. Graebe and Guye. — Dry plants 
fiund in mummies, by Dr. Schweinfurth.—Study on the 
chemical composition of albuminoid substances (continued), by 
M. Danilewsky.— Sw-iss geological review for 1881, by M. 
Favre. 

Journal de Physique, February.—Thermodynamic acceleration 
of the earth’s motion of rotation, by Sir W. Thom-on.—Imita¬ 
tion of the forces acting in a dielectric, by M. Elic.—Electric 
lighting, by M. Foussereau.— Projection of the focus of the 
prism, by M. Crova.— On a phenomenon of physiological optics, 
by MM. Mace de Lepinay and Nicati. 

jVatura, February, —On the origin of metamera, by G. 
Catianeo.—On the origin of electricity of thunder-clouds (con¬ 
tinued) by F. G. Naths.—Some notes on radiophony, by E. 
Mirabelli. 

A\ ale Isiitulo I.omharJa di Science e iMttre. Rendsconti, vol. xv. 
fasc. I .—RhumicA ineteorolcgical ohservath ns at Milan, in the 
Brera Obervaiory, by P. Fnsiani.—On lii-ear sy-tems, by E. 
Kertini. 1 

Fa-c, 2.—New indicator, at a distance, of the temperature 
of an inclosure, by K. Ferrini,—On two nummulitic deposits in 
the 1 ’avian Apennines, by E. T. Taremelll—Phosphates and 
wheat, by G. Cantoni,—On the theory of the diatomic -cole, by 
E. Beltiami.—The double quadratic transformation of space and 
its application to non-Euciidran geometry of space (continued), 
by C. F. Ascbieri.—Result h of ob-crvatiinr during 1881 at the 
Brera Ot servarcry, on the diurnal excursions of the magnetic 
needle, l»y E, G. Schiaparelli*. 


SOCIETIES AND ACADEMIES 
London 

Linnean Society, March 16.—Sir John Lubbock, Bart., 
M.P., F.R.S., president, in the chair.—Messrs. H. M. Brewer, 
V. 1 . Charpberlain, and A. P. Withiel Thomas were elected 
Fellows of the Society.—Mr. J. Worthington Smith called 
attention to certain very destructive Australian fungi new td 
England, viz, Cafnodium austrdle, fatal to conifers, especially 
Thuyas and Jsaria fuciformis , a great pest to grass in Kent and 
Sussex. 'lhe latter plant is popularly supposed to induce a 
disease similar to diphtheria, and said to be fatal to cattle. 
Jsaria frequently grows on animal substance*, dead and living, 
as on larvae and pup* of ichneumons, spiders, moths, wasps, Sic.— 
Mr. Smith showed a bee caught alive in this country, and having 
a profuse growth of the /mr/a-condltlon- c f the Cmticeps spktco- 
cephala, a West Indian form, the latter genus being closely 
allied to Clavtcefs, or Ergot,—Dr. Francis Day read a paper 
upon the Salmoties found in the British Lies, remarking bow 
great changes are occasioned by retaining any of them in unsuit¬ 
able localities. He objected to the augmentation in number of 
the British forms of migratory trout, from three to seven, a& 
made by Dr. Giinther, holding that we merely possess two. 
The Locbleven trout, which Is in reality a marine form, accli¬ 
matised to fresh water, whereas the remainder are solely trout 
races of the common brook trout. — A most interesting fact was 
brought forward, viz. (hat Mr, Arthur, in New Zealand, having 
lately examined the iroot which were introduced then in 1869 
front ova originally obtained from the Thames and the wfest 
of England, found great structural changes had taken place. 

1 The Aim in question, moreover, living In different streams in 
New Zealand bad ebo Resumed local peculiarities of site, and 
change of form $ and, doubtless due to ircrearedfood, themmfcal 



March 30, 1882] 


NATURE 


523 


Increment of weight had risen from l) to pounds, and an 
example had been seen weighing 20 pounds. The coccal ap- 

.. . t Otar- ’- c — J - 

d in B 

» v.™ __ r .~,, theref--»- 

__1 are inconstant as to number. Having alluded to the 

different species, Dr. Day concluded that, as the various species 
of non-migratory trout, accepted by Dr. Gunther, interbreed, 
and the results classed hybrids are not sterile, such gives increased 
reason for supposing these various forms are local races, and not 
different species ; that if they*nre really distinct species division 
has not proceeded sufficiently far, because ths Gillaroo, or form 
of trout with a thickened middle coat of the stomach, has been 
termed Salmo stomaehicus, Gilnther, whereas the great lake 
trout -with a thickened stomach, and the Charr having a similarly 
transformed organ, have not yet been differentiated into species. 
Dr. Day considers that all our non-migratory freshwater trout 
(including the Loch Leven) are merely local races; that inter¬ 
breeding will produce mongrels, in which sterility need not be 
anticipated, while introducing new races (unless in the piinciple 
of preventing breeding in and in) will not be of much benefit to 
fisheries, unless the food is in excess of local requirements, for if 
not the new-comers will revert to the colour, form, and sire of 
the original tenants of the water.—Two papers by Mr. Charles 
Darwin—(1) on the action of carbonate of ammonia on the 
roots of certain plants ; and (a) tbe influence of carbonate of 
ammonia on chlorophyll bodies were read, abstracts of which ap¬ 
peared in. last week .^Nature. —The twelfth part of the Rev. A. 
Boog Watson's contributions to the mollusca of the Challenger 
Expedition was also read. 

Geological Society, March 8.—>J. W. Hulke, F.R.S., pre¬ 
sident, in the chair.—George Clementson Greenwell and John 
Baldry Redman were elected Fellows of the Society.—The 
following communications were read Additional note on 
certain inclusions in granite, by J. Arthur Phillips, F.R.S. 
The author referred to certain rounded inclusions in . granite 
which were rich in mica. These he had described in his paper 
published in vol. xxxvi, of the Quarterly Journal , and had con¬ 
sidered to be contemporaneous segregations from the molten 
rock. He bad, up to that time, not found a case where one of 
tbe larger crystals of felspar in a porphyritic granite occurred 
partly in the one, pattly in the other. Of late he had seen 
several, one of which he described minutely, thus proving the 
correctness of his supposition.—The geology of Madeira, by J. 
S. Gardner, F.G.S. Madeira consists almost wholly of sheets 
of basalt lava of variable thickness, interstratified with tuff scoria 
and red bole, cut by innumerable dyke*. In the central part of 
the island is a horse-shoe-shaped valley, more than four miles in 
diameter, its bed 2500 feet above the sea, its precipitous walls 
full 3000 feet high, rising here and there to yet greater elevations, 
and forming a central point in the mountain system of the island. 
This the author regards as the basal wreck of a volcanic moun¬ 
tain, blown into the air by an explos : on of exceptional violence, 
Fragments of the slopes of scoria:, which once composed the 
inner shell, remain on the peaks surrounding this amphitheatre. 
The dykes here are trachyte. The author describes a limestone 
exposed in one place beneath the basalts, and referred to the 
Upper Miocene, and a plant-bearing bed associated with them, 
containing fossils of species still living in the inlands, some of 
which have been wrongly referred to extinct forms. In conclu¬ 
sion, the author remarked upon the almost infinite variability of 
the genus Kotos, and the difficulty of distinguishing its species. 
—On the crag shells of Aberdeenshire, and the gravel beds 
containing them, by Thomas F. Jamieson, F.G.S,—On the red 
clay of the Aberdeenshire coast, and the direction of ice-move¬ 
ment in that quarter, by Thomas F. Jamieson, F.G.S. 

Victoria (Philosophical) Institute, March 20.—A paper 
on " Climatic Influences as regards Organic Life ” was read by 
Dr, Gordon, C.B„ honorary Physician to the Queen. 

EDiraugGH 

Royal Society, March 6.—Prof. Fleeming Jenkln, vice-pce* 
*>dent, in the chair.—Dr. Macfarlane communicated the results 
which he and Mr. D. Rintoul had obtained from experiments on 
tbe efleot of flame on the electric discharge. A circular disk 
was supported near a Bunsen burner on an insulating rod, the 
centra of the disk, which lay in a. vertical plane, being on the 
SUM level with the top of the burner. The disk could be 
charged positively or negatively (as desired) from a Holts 
machine, end was in electrical eroneetien with a quadrant 


electrometer, so that the differences of potential necessary for a 
discharge to take place between the disk and burner could be 
measured for each of the various experiments made. The effect 
of varying the distance between the disk and burner was care¬ 
fully noted amongst other effects; but the most curious results 
seemed to be the marked difference in the behaviours of the 
flame under influence of the charged body according as the 
flame was luminous or non-lominons, or according as the charge 
was positive or negative. For example, though the non-luminous 
flame was (broadly speaking) affected similarly by the negative 
and positive charge, the luminous flame gave very different results 
in these cases, being drawn towards the negatively charged disk 
as if dominated by a strong blow-pipe blast, but being forced 
down upon the top of tbe burner when the disk was positively 
charged. The electrometer readings abo showed interesting 
variations, being in general greater when the disk was charged 
negatively than when it was charged positively—Mr. J. Macfar- 
lanc, B.Sc., read a paper entitled observations on vegetable and 
animal cells, their structure, division, aud history (Part t). The 
paper dealt with the cells of Chara, a nucleus, nucleolus, and 
endonucleolus being shown to he present in all the active cells 
of the apical bud. After division of the sub-apical ceil into 
node and internodc, the former continued to divide, while the 
latter was completely arrested, though the earlier steps in divi¬ 
sion were taken, so that by virtue of the steady proliferation 
of the endonucleous and nucleolus the nuclei in such inter- 
nodal cells as the third removed from the apex were multinu- 
cleolar. These nuclei then divided in the manner figured by 
Johow, so that the sixth internodal cell might be multinuclear, 
with multinucleolar nuclei. This same phenomenon was shown 
to occur in all the cells of the plant. Comparing his results 
with other observer--, the author concluded that during divi¬ 
sion, the endonucleolus divides first; then the nucleolus, each 
of the daughter nucleoli forming an important centre of influ¬ 
ence round which the nucleoplasm gathers; and finally, the 
nucleus, depositing in so doing a septum, and forming a nuclear 
spindle or barrel, which is most evident where the cell is most 
vacuolated. In reference to this continued activity of the cell- 
contents after cessation of cell division, which seemed to be 
universal among plants, relative nutrition was considered an 
important factor—cells with only a moderate supply of pabulum 
remaining multinucleolar, and the more highly nourished becom¬ 
ing multinuclear, a state of plant-cells which the author regarded 
as being commoner than had, even recently, been supposed.— 
Mr. Patrick Geddcs communicated a paper by Mr. F. E. Bed- 
dard, B. A., Oxon, on some points in the anatomy of the nervous 
system of the pond-snails, Planorbis and Lymnreus —Mr. E. 
Sang, in a paper entitled “A Critical Examination of Two 
Cases of Unusual Atmospheric Refraction described by Prof. 
Vince,” argued that, as the drawings represented in their de ign 
and perspective nothing that could ever be seen, and as the dia¬ 
grams and verbal descriptions were not consistent with each 
other, the well-known phenomena described by Vince yrere not 
cases of mirage at all.—Prof. Crum Brown read a description by 
the patient himself of a case of dyspeptic vertigo, and added in 
a few sentences the physiological explanation of the curious sensa¬ 
tions experienced. 

Roston, U.S.A, 

American Academy of Arts and Sciencea, February 9. 
—President Lovering in the Chair.—Prof. A. E. Dolhear ex¬ 
hibited his new telephone. The peculiarity of this instrument 
consist* in the receiver. This is formed of two parallel metallic 
plates separated from each other by a thin layer of air. One 
plate Ls fixed, and is connected with one terminal of a small 
kuhtnkorf coil; the other plate can vibrate, and is connected 
with the other terminal of the coil. When a transmitter is 
placed in the primary circuit of the Ruhmkorf coil, the attrac¬ 
tions between the two metallic plates reproduce the sound-waves 
sent into the transmitter. Conversation has been carried on over 
2J0 miles of laud lines and 350 miles of submerged cable with 
the aifl of this instrument.—Prof. F. W. Putman, curator of the 
Peabody Museum of Archeology at Cambridge, exhibited a 
number of specimens of pottery of the mound-builders of North 
Ameridk, which illustrated conventionalisms in ancient American 
art—An interference prism for producing interference striae was 
exhibited by Mr. C. E. Kelley. This consisted of two pieces of 
glass, separated at one end by one thickness pf tinfoil, and at 
tbe other by two thicknesses of foil. By sliding the prism in 
front of the slit of a spectroscope, any suitable number of strise 
could he produced —Mr. N. D. C. Hodges reduced Maxwell’s 
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kw of distribution of energy among the particle* of a gai from 
the principle of leaat action.—The following paper* were pre- 
aented by "Prof. H. B. Hill, of Harvard University s Dtbrom- 
acrylic acid ; relation* of dibromacrylic acid to two different 
tribrompropinnic acids; certain tetra-suhstipited propionic acid*; 
on the constitution of the substituted acrylic acids.—Dr. A'a Gray, 
of Harvard University, contributed the following: Studies of 
Solidago and Aster ; Ncvitia aritontat, &c., characters of new 
plants chiefly from recent collections in Arizona and adjacent 
districts. 

Vjev.va 

Imperial Institute of Oeology, February ar.—The fol¬ 
lowing papers were readF. v. Hauer, on the meteorites of 
Mocs (Transylvania),—Tli. Fuchs, Bathymetrical distribution of 
the deep-sea fauna.—A. Bitter, on the Tertiary formation of the 
Vicentinian Alps.—Prof. Szatn, nn the principles which enable 
us to determine the trachytes in their chronological relation. 

March 7.—F. r. Hauer, communications on the Kinetic fossils 
of the Ligurian Alps.—O. Leiur, on a geological map of 
Western A'rica.—V. Uhlig, cn the Cepholopod fauna of the 
strata of Kossfeld. 

Imperial Academy of Sciences, March 9.—L. T. Fitzinger 
in the chair.— I he follow lug papers were read:—E. Hering, con¬ 
tributions to general nerve and muscle physiology. Part ix. 
nerve excitation and rerve current.—K. Scitram, auxiliary tables 
to chronology.—L. Hettinger, preliminary note on glutamic acid 
and pyrrol. 

March 16.—L. T. Fitzinger in the chair.—Ph, Knoll, contribu¬ 
tions to the theory of re-piratory innervation. Part i. respiration 
during excitation of the cervical part of vagus by its own current.— 
T. V. Janovshy, on sulphonic acids of nzohenzol.—V. Zepharo- 
vich, supplement to the already published crystal forms of some 
camphor-derivates, especially on the forms of camphor-bibro¬ 
mide.—M. Tiillich, a sealed packet dealing with a mechanical 
problem.—E. v. Dunikowski, on the Spongia, Hadiolaria, and 
Foraminifera of the Lower Liassic strata of the “ Schafberg,” 
near Salzburg.—T, Kachler and T. Spitxer, ott two isomeric 
camphor bibromides from camphor monobromide.—L. v. Pebal, 
on the use of electromagnets for mechanical separation of 
minerals.—E. Briicke, on testing urea by oxalic acid.—E. 
Stefan, on the magnetic screen-action of iron.—K. Ginzel, 
astronomical researches on eclipses,—A. v. Obermayer, on the 
diffusion of gases. Part it. 

Paris 

Academy of Sciences, March 20.—M. Jamin in the chair. 
—The following papers were read:—On some applications of 
the theory of elliptic functions, by M. Hermite.—Double decom¬ 
positions of haloid ralts of mercury ; conclusions, by M. Ber- 
thelot.—Note on the use of superphosphates on calcareous toils of 
the south coast of France, by M. de Gasparin. The practice has 
sprung up there within the last two or three years; it proves bene¬ 
ficial to n&turat or artificial meadows. In a commercial super¬ 
phosphate analysed, the author found two parts, out of twelve, 
’of phosphoric acid, engaged in the state of phosphates insoluble 
in water; and ten in that of trihydreted phosphate, to which the 
agricultural effects are due. The lime and part of the iron were 
in the state of sulphate*.—Letter of N. Fuss on large objectives, 
found by M. Truchot among the papers of Romme, Member of 
the Convention, by M. Faye. Fu-s, an eminent member of the 
St. Petersburg Academy, consulted by Romme, indicated the 
limits then attainable, and gave precise calculations, by Euler’s 
method, of a triple objective, 16 inches diameter, of short focus, 
with six well-conceived oculars. Romme probably meant to 
excite, by Fuss's letter, the emulation of French optician*, but 
events mode him lose fight of this,—Theory explicative of the 
climatological rifim* observed in France on the Oceanic coast 
since 1880, and the disappearance of the sardine on this coast 
since the same time; Iff M, Blotter. See our Notes last week. 
The supposed displacement of the Gulf Stream is attributed to an 
exceptional quantity of ice in (he region of Davis Straits, obstruct¬ 
ing the polar current.—Ontbeaction of deformation t hr ough *hoek, 
compand with tint thnflgh continuouspreMure,by M, Maichal.— 
Observation* of the planets mi and Ml at Paris Observatory, 
by M. Bigourdsn.—On hypercyele*, vf M. Laguerre.—Oh 
the theory of'uniform fauctions of a tautoMa, %' M. MRtag- 
Leflier.—Oh meehxnieal integration, by M. Ahohanpwict He 
describes an apparatus d e monrtet ting the prio ri pk of Ms hfiOff- 
tutors (a principle lately appfied by Mr. Reflation < 

b etween the kw of BonnerdBamon and the- p fccuOtua noa of 4 


Purkinje, by MM. Mac* de Lfpinay end Nieafi. This law 
applies to each of the simple spectral radiations (at least within 
the limits of experiment). The con«tant ratio indicated in it is 
the saute for ell radiations of wave-length greater than A ® 5*1* 
x io- * approximately ; beyond that, the ratio increases towards 
the violet.—Observation* A ptvpos of a recent note, by M. Violle, 
on the boiling temperature or zinc, by M. Truest, M. Violle 
seems f> have overlooked later experiments by MM. DevUteaod 
Troo«.t, which gave a figure (94a 0 ).little different from that ob¬ 
tained by M. Becquerel. — On new combinations of nitric acid 
and acetic acid with ammonia, by M. Troost. He indicates two 
of each kind, and their properties!—Action of add solutions on 
protoxide of tin, by M. Diite,—Action of ozone on ralts of 
manganese, by M. Maquenne. Ozone easily produces trans¬ 
formation of protoxide of manganese into permanganic acid, 
conformably to thermaUheory; and the transformation is com¬ 
plete,—Heat of formation of rulphocyanic add and some sal- 
phocyanates, by M. loanriw.—On the clarification of must for 
manufacture of champagne, by M. Jean. For this it is 
necessary to determine the amount of tannin which will 
be made insoluble by albuminoid matters, and the amount 
necessary to precipitate the whole of the gelatine added 
in fining. M. Jean uses a titrated tolntion of iodine 
for the purpose.—On the Kola nut, or Gonrott, or Om- 
bene (seeds of Sterctilia acuminata, Pal, de Banvois), by 
MM. Hect el and Schlngdenhauffen. This nut, playing in 
Africa a title like that of Matt and Coca in America, contains 
more caft iue than the best coffees, and wholly in the free state; 
a good deal of theobromine, and a notable quantity of glucose; 
it has three times the starch of seeds of Thtobroma, little fatty 
matter, a special tannin, and a red colouring matter.—On the 
richness in hemoglobin of the blood of animals living in high 
regions, by M. Bert. While the maximum quantity of oxygen 
absorbable by blood of herbivorous mammalia in France is 
ioc.c. to I2c.c. per iooc.c. of blood, he finds the blood of 
several animals (lama, alpaca, stag, sheep, &c.) above Pax, 
Bolivia, which is 37com, high, capable of absorbing amounts 
from i 6'2 c.c. to 21 '6 c.c. These latter have thus a more 
abundant Wore for the requirements of their life.—On pancreatic 
digestion, by M. Duclaux.—On the existenre of segmentary 
organs in certain isopod crustaceans, by M. Huet—On the 
Macrotcincus cactei, D. B., recently arrived at dwaanatfmk of 
the Mu-eum of Natural Hiatory, by M. Vaillont—On the crys¬ 
talline forms of zirconia, and deductions to be drawn from them 
for the qualitative determination of zircon, by MM. Livy and 
Bourgeois.—On the barometric heights of Januaiy 17, 1882, and 
of the year 1821, in the South of France, by M. Vignier. 
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THE ORIGIN OF THE SIGNS OF THE ZODIAC 
The Unicom: a Mythological Investigation. By Robt. 

Brown, Jun. (London : Longmans, Green, and Co., 

1881.) 

Astral Origin of the Emblems and Hebrew Alphabet. 

By J. H. Broome. (London: Edw. Stanford, 1881.) 

T is perhaps unjust to Mr. Brown’s very attractive and 
suggestive book to couple it with the wild and 
ignorant lucubrations of the Rev. J. H. Broome. Mr. 
Brown has collected his facts from the latest and best 
authorities, and displays a wonderful amount of wide 
reading. His main object is to show that the unicorn of 
heraldry is the last faded representative of the homed 
moon of early mythology who struggles in vain with the 
solar lion, and among other curious points which he 
seems to have made clear is that the Triquetra of Sicily, 
the three legs of the Isle of Man, is the lunar ass of the 
Bundehesh with the triple legs. His book supplies 
another illustration of the close connection that exists 
between mythical astronomy and mythical zoology. As 
for Mr. Broome it is sufficient to say that he supposes the 
square Hebrew characters to constitute an independent 
alphabet of early origin, and the zodiac of Denderah to 
be “the oldest planisphere in the world, apparently 
referring to a time when the winter solstice, 4000 B.c., 
was quitting Pisces to enter Aquarius.” Before he again 
commits himself to print, a study of 9ome elementary 
work on the history of the alphabet, as well as some 
acquaintance with Hebrew and Arabic, would be ad¬ 
visable. 

The subject, however, which he has attempted to 
handle is really an interesting one. The origin of the 
signs of the zodiac is a question which we have but 
recently obtained materials for answering. Even the 
origin and meaning of the symbols by which they are 
represented are unknown to most of those who are in the 
habit of using them. Some of these symbols, certainly, 
are plain enough: it is not difficult, for instance, to dis¬ 
cover the horns of the bull in the symbol of Taurus, or 
the arrow in that of Sagittarius. But the meaning of 
others, such as the symbols of Virgo, of Scorpio, or of 
Caprioomus, is not so self evident. These symbols, how¬ 
ever, are of comparatively modern invention, and first 
came into use along with the symbols still employed by 
astronomers to denote the planets. In an interesting 
article upon the latter in La Nature last January, it is 
pointed out that they cannot be traced further hack than 
the tenth century, and owe their origin to the connection 
the alchemists believed to exist between the planets and 
the metals. The precise forms of the symbols were not 
fixed immediately, and Letronne {Revue archlo/ogique, 
iil. p. a6i, 1846)' maintains that at first the initial letters 
of the names of the planets were employe^, of which the 
Greek Z, still representing Zeus or Jupiter, is the sole 
survival. The symbols of Mercury, erf Venus, of Mars, 
and of Saturn are respectively pictures of the caducous, 
the mirror, the spear and shield, and the sickle which 
characterised the deities after whom the planets- wsu 
named. The cross which surmounts the globe of the 
Vol. xxv.—No. 649 


earth points to Christian influence, and is probably net 
older than the sixteenth century, while the trident ef 
Neptune has been substituted for the L. and V. of the 
name of Le Verrier only within the last half-century, and 
the symbol of Uranus is little more than the initial H of 
the name of Herschel. 

But modem though the symbols of the planets and 
zodiacal signs may be, it is quite otherwise with the signs 
themselves, and the majority of the names by which we 
still call them. Recent research has shown that the 
general voice of classical antiquity was right in regarding 
the Chaldeans as the first to map out the path of the sun 
during the year into separate regions, or constellations. 
Copies made by Assyrian scribes of older Babylonian 
works on astronomy have been found in the library of 
Nineveh, and are now in the British Museum. From 
these we may form some idea of the astronomical notions 
which prevailed among the Babylonians 4000 years ago, 
as well as trace almost to their beginning the so-called 
Signs of the Zodiac. 

The primitive population of Babylonia, now known by 
the name of Accadians, did not belong to the Semitic 
race, but spoke an agglutinative language like the Finns 
or Turks of to-day. It was they who first made Chaldea 
famous for its study of astronomy, and it is to them .that 
the Signs of the Zodiac are due. Each sign represented 
a month of thirty days, and the signs and months were 
accordingly called by common names. As far back as 
our records carry us the year began with Aries, but we 
have indications that the names of the zodiacal signs 
were originally given in that remote epoch when the 
vernal equinox still coincided with the entrance of the 
sun into Taurus. At all events the Accadian name of 
the second month and second sign is that of “ the direct¬ 
ing Bull,” a name which could have a signification only 
when the Bull directed the course of the year. 

Why the opening of the year was thus placed under 
the protection of the Bull we are now able to explain. The 
ecliptic, or “ path of the sun ” as it is sometimes expressly 
called, was also termed “the furrow of heaven,” and the 
planet Jupiter was commonly known as “the planet of 
the furrow of heaven,” or “the bull of the sun.'* The 
sun-god, Merodach, when regarded as passing through 
the zodiacal signs, was addressed as Gudibir, “ the bull 
of light,” which must, therefore, have been another way 
of naming the ecliptic. Since the Accadian term for 
planet literally signified “ old sheep,” while Arcturus, the 
Bootes of the Greeks, was called “ the shepherd of the 
heavenly flock,” it is evident that the agricultural popula¬ 
tion of early Babylonia looked upon the sky as a vast 
field, filled with flocks and herds, where the sun, like a 
toiling bull, “directed” the plough through the bright 
furrow of heaven. The belief that the celestial bodies 
were animals was not confined to the Accadians; we find 
it prevailing among uncultivated tribes all over the world. 
The only way in which primitive man was able to explain 
the motions of the stars and planets was by supposing 
them to be endowed with the same life as the animals by 
whonwbe was surrounded. 

The origin of the name of Aries is less clear. In 
Accadian the sign is called “ he who dwells on the altar of 
uprightness,” and is explained to mean the god Bel. 
possibly we bare here an allusion to the Assyro-Fhceiucian 
v A A 
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legend of the sacrifice by Bel of bis only son, the Sun- 
god, for whom a later and more humane age substituted 
the ram. In the tariffs of Carthage and Marseilles a 
ram takes the place of the human victim of the earlier 
cult. 

The usual Accadian name of the third month was that 
“of bricks,” on account of the suitableness of May for 
house-building; but I have also found it called “the 
double one," in reference probably to the twin stars which 
were supposed to preside over it. Gemini is of course 
the modem descendant of this title. Cancer I cannot 
account for, and the name was perhaps of Greek origin, 
like Libra, which, as we learn from Achilles Tatius, was 
originally denominated the Claw of the Scorpion. Leo 
is at present equally obscure, but Virgo goes back to the 
Accadian sign of “the errand of Istar," a name due to 
the belief that it was in August that the goddess 
Astarte descended into Hades in search of her betrothed, 
the Sun-god Tammuz or Adonis, who had been slain by 
the boar's tusk. The month and sign which follow were 
dedicated to “ the illustrious mound,” the building of the 
tower of Babel being believed to correspond with the 
autumnal equinox. “ The scorpion " was the chief star 
of the next month, the usual name of which, “ the month 
which faces the beginning (of the year),” seems to prove 
unmistakably that the year began with Taurus when the 
Accadians first named the months and signs. 1 cannot 
explain Sagittarius, but the goat was the Accadian name 
of the constellation Capricornus, and “the rainy season" 
was the title given to the month which was watched over 
by Aquarius. Finally, “ the month of sowing ” was that 
in which the Sun-god in his journey through heaven was 
called “ the fish of Hea,” the god of the sea. 

It is evident from this that several of the names had a 
mythological parentage, and were due to the fact that 
certain myths were localised, as it were, in particular 
months. But other names equally clearly originated in 
the peculiarities of the season when the sun was in a 
special sign of the zodiac. This is certainly the case with 
Aquarius, and it is probable that fish were particularly 
abundant under Pisces when the lowlands of Babylonia 
had been inundated by the rains. Other names, again, 
were derived from the chief stars which lay near the path 
of the sun ; and the stars, as we have seen, were imagined 
to be endowed with life and so compared with the animals 
of this nether earth. Among the names of the stars pre¬ 
served to us in the Assyrian tablets, a large proportion 
are those of beasts and birds. It was these which gave 
the signs of the zodiac their zoological appearance, and 
caused the whole circle of signs to be designated by the 
Greeks the f<aiia«dr, or “ circle of animals.” 

A. H. Sayce 


THE GEOLOGY OF SUTHERLAND 
Geological and Mineralogical Map of Sutherland. By 
M. Foster Heddle, M.D., F.R.S.E., &c., President of 
the MinerafogicqlSociety of Great Britain and Ireland. 

A NYTHING relating to the Geology of Sutherland 
has a great interest for British geologists. It was 
there that the battle of the “North-West Succession” 
was fought out by Murchison, whose conclusions have 
been acquiesced in by roost geologists. Notwithstanding 


the evident simplicity of the structure of the country, 
there have always been some who have demurred from 
his interpretation, and who, discovering a few inaccuracies 
in his work, have endeavoured to invalidate its general 
results. The last phase of this dissent has just appeared 
in the form of a geological and mineralogical map by 
Prof. Heddle, and accompanying papere on the Geognosy 
of Sutherland, published in the Mineralogical Magazine. 
The map clearly shows a lower gneiss separated by the 
wreck of a wide-spread unconformable formation of 
sandstones and conglomerates from a higher group of 
quartzites, limestones, and schists. Thus far it corrobo¬ 
rates Sir Roderick. The author however tries to prove 
from the evidence afforded by chemical analysis that the 
Durness limestone with its lower Silurian fossils has no 
relation to any other rocks in the country, and conse¬ 
quently that there is no evidence of any other part of the 
Highland rocks belonging to the Silurian system. For 
this information we require to have recourse to the 
“ papers," as the map only indicates that the Erribol and 
Assynt limestones, which Murchison and most geologists 
have identified with those of Durness, are dolomitic. 
They are therefore expressed by different colours. The 
physical and palaeontological evidence, however, appears 
to be entirely against this notion. 

It is probably quite true, as Murchison himself pointed 
out, that at Durness the junctions of the limestone with 
surrounding rocks, whether upper or lower, are chiefly 
lines of fault. But it is no less certain, from the same 
testimony, that this limestone, with its admittedly Lower 
Silurian fossils, is seen to lie conformably upon and to 
form part of a lower quartzite, and itself to contain bands 
of quartzite. No later rock is seen to lie upon the lime¬ 
stone at Durness ; but most geologists who have visited 
the locality appear to have no hesitation in identifying 
this limestone with the band which runs on the top of the 
lower quartzite from Erribol through Assynt far into 
Ross-shire. Dr. Heddle maintains that the identification 
must be wrong because chemical analysis shows the com¬ 
position of the limestone to be different. Chemical 
analysis, though a useful help, is not always a safe basis 
for stratigraphical work. In the face of distinct palaeon¬ 
tological facts, it must at once be set aside. Some of the 
same fossils which occur in the Durness Limestone are 
found also in strata associated with the Erribol and 
Assynt Limestones. The Scrpuliles Maccnllochii , so 
characteristic a fossil of the zone immediately below the 
Assynt Limestone, occurs also in the limestone of Dur¬ 
ness. Orthoceratites have been detected in the limestone 
of Assynt. 1 The cause of the difference in composition 
between the rocks at Durness amd in Assynt may very 
properly be made the subject of chemical investigation, 
but all the analyses in the world cannot overturn the 
evidence of recognisable fossils. 

The Assynt and Durness area is the only part of Dr. 
Heddle’s map which has been worked out in detail, and 
which gives a fair idea of the geological structure of the 
ground. On a map of such a scale os half an inch to a 
mile, one would naturally have expected marked petro- 
graphical bands, and the general disposition of the rocks, 
to have been clearly distinguished. But in these respects 
the author has not availed himself of the opportunity 

* " 4th «dit. p. i« 
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offered by the map, nor of bis advantage in possessing so 
extensive a knowledge of mineralogy. He might as well 
have used a map one-fourth the size, which would have 
given all the detail he has published, in sufficient minute¬ 
ness for the illustration of his papers. It is extraordinary, 
for instance, that not the slightest indication of structure 
is given, over the whole of the area of the older gneiss. 
No one can tell from the map, that the strike of this rock 
is nearly at right angles to that of all the other rocks. It 
is equally remarkable, that where indications of structure 
have been inserted, they are, in some cases at least, 
obviously imaginary. Lines of fault are recklessly drawn 
along the bottom of lake?, where they could not possibly 
have been observed, and where, as they coincide with the 
strike of almost vertical beds, they would be extremely 
difficult to prove, even if the rocks were visible all the 
way. It is hard to understand why they should have 
been inserted, unless to support some theory of lake- 
formation. 

Besides the more detailed mapping of the Durness 
and Assynt areas, the map makes a few additions to our 
knowledge, such as a greater extension of the Cambrian 
or Torridon sandstone, and the existence of a solitary 
outlier of Old Red Sandstone in the centre of Suther- 
landshire. 

The writer of the present notice has not had an opportunity 
of visiting the ground, but he is under the belief that the 
west of Sutherlandshire exhibits on a great scale the 
phenomena of glaciation. One would naturally look for 
indications of the moraines and other traces of old 
glaciers on so large a map, but these superficial markings 
are likewise conspicuous here by' their absence. Only 
one moraine is marked by Dr. Heddle. Is this the only 
one in the county ? 

The index of colours is a model of confusion. The old 
gneiss is placed at the top, then in succession come the 
rest of the rocks up to the Old Red Sandstone, followed 
in reverse order by the Upper Oolite and lower members 
of the Jurassic system, Trias, the Durness limestone, 
Syenite, Granite, Porphyry, and Eruptive rocks. A 
more serious defect still is the want of acknowledgment 
of the sources of information from which the map has 
been largely compiled. The maps and papers of Maccul- 
loch, Murchison, Nicol, Geikie, and Judd, have all been 
made use of, and this should have been conspicuously 
stated on the map itself. 


OUR BOOK SHELF 

A Year in Fiji; or, An Inquiry into the Botanical, Ayr 
cultural, and Economical Resources of the Colony. 0 
John Horne, F.L.S., Mauritius. (London: for Hi 
Majesty's Stationery Office, 1881.) 

This report gives an extremely interesting sketch of tl 
food products of the Fijis. Mr. Horn* tour, whic 
occupied a year, was made in 1877, «nd he was special 
commissioned to report on the sugar culture inthe 
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scientific names are printed in this report: the initial 
letters of all the generic terms are printed in lower case, 
and not, as is the universal custom, with a capital letter; 
and thus not only the usefulness, but the appearance of 
the book, is interfered with. We acquit the author of 
blame in this matter, for he may never have seen the 
proofs; but the reader for press, with the list of Fiji 
plants which appears on page 256 before him is without 
excuse. 

Fruit is plentiful in Fiji, and’ might with advan¬ 
tage be exported, especially bananas, pine-apples and 
orduge s. Attention is called to the necessity of re-foresting. 
Cf the agricultural products, mention is made of copra, 
sugar, cotton, maize, tobacco, and coffee. Of copra, the 
dried kernel of cocoa-nuts there was exported in 1878 
122,194/. worth, but little oil was made, the copra paying 
better. The sugar crop is steadily on the increase: for 
1880 it was estimated to produce 60,000/., and when fully 
developed, Mr. Horne estimates a possible jearly make 
of about 200,000 tors. Coffee-trees thrive well, and the 
coffee export in time will be second only to sugar. Cotton 
is being displaced by the sugar-cane. The trees yielding 
caoutchouc in Fiji are Apocynaeeous, belonging to the 
genera Tabernamiontana and Alstonia. The Fijians col¬ 
lect the juice which exudes from the broken leaves and 
branches in their mouth?. Several mouthfuls are then 
rolled into a ball, and the juice congeals so quickly that 
it requires very little working with the fingers before it is 
dry and ready for the market. Samples sent to England 
were priced as high as 2s. 6 d. a pound. Sandal-wood is 
becoming scarcer and dearer each jear in Fiji; in 1878 it 
was worth 10 1. a ton. 

In an appendix we find a series of propositions for a 
forest f rdinance for Fiji, which, carried into effect, would 
no doubt be of great service to this British colony. 


LETTERS TO THE EDITOR 
[The Editor dots not hold himself responsible for opinions expressed 
by his correspondents. Neither ran he unoettake to retutn, 
or to correspond vrith the writers of, rejected manuscripts. 
No notice is taken of anonymous communications. 

[The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to ensure the appearance even 
of communications containing interesting and not el facts.\ 

On a Perpetual Form of Secondary Cell 

I have succeeded, after many fruitless attempts, in di* cover¬ 
ing an indestructible material which can he substituted for lead, 
at the negative or oxygen-bearing plate of the Faure accumu¬ 
lators, without sacrificing any of the extraordinary good qualities 
which that excellent form of secondary couple possesses, excepting 
only its cheapness of construction. 

The only tub-1once which I have yet found to be such an- 
effective substitute for the lead-plate, is platinum-foil, which has 
been coked at a high heat with lampblack for some days in a 
pottery kiln, until its smooth surface becomes thereby roughened 
with a dull drossy coat. To whatever assimilation of metalloids 
from the fure lampblack, or from the kiln-furnace gases, this 
surface-alteration of the clean platinum is due, it seems probable 
that the electrolytic oxygen in the charging process removes the 
contamination, leaving the platinum-surface in the fine state of 
nearly molecular tub-division necessary for forming conducting- 
contact with the ozone-, or oxygen-imbued dioxide. For the 
result is a current of very nearly the fame copious quantity, or 
density of flow, and of nearly the same tension and storage capa¬ 
city as that commonly yielded by the usual mode of construction, 
and of charging and discharging a Faure accumulator with lead 
pistes. 

The processes of maturing,or "forming' 1 the coked platinum- 
plate, and of charging and discharging it, exactly rer enables the 
usual 1 processes with <1 lead one. At the same time, if leakage 
by local action is not entirely prevented, it must at least he re¬ 
duced to a minimum on a plate of platinum, and such a plate is 
not liable hke a lead one, to suffer gradual destruction by occa* 
sional accidental wants of watchful attention against over¬ 
charging it. 
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I have not tried the effect of electro-depositing platinum upon 
it as a means of roughening the surface of platinum foil; 'feat 
experiments with clean platinum in sulphuric add, and with 
clean platinum in strong solution of caustic potash, and again 
with iron-wire gauze, and even with iron-wire gauze spread with 
fine iron-filings, in the latter liquid, as supports for the layer, of 
dioxide, sufficiently evinced that mechanical roughness alone is 
quite unproductive of the close intimacy of contact between the 
peroxide and the metal plate required to establish the necessary 
kind of rheomotive continuity between them. But on the other 
hand, if iron in caustic potash could by any means be brought 
auperficiaQy (perhaps.by kilning it in oxide of manganese) to as inti¬ 
mate conjunction during the charging process with lead peroxide, as 

! >latinum-foil is brought by a preparatory coking of its surface, 
t would be an equally effective and equally indestructible substi¬ 
tute for a lead plate with platinum, and os far as I have observed 
it, as retentive an accumulator of the charge communicated to it 
as platinum itself is cither in dilute acid or in caustic potash. 

But on an iron conductor in a solution of caustic alkali, 
dioxide of lead itself must be originally spread out; since this 
liquid seems incapable (at least without protracted action), 
although it soon forms the spongy-lead layer opposite to it, of 
converting the minium into a dioxide layer. The electrolysis of 
water by iron electrodes in a solution of caustic soda and of 
caustic potash, also, is singularly rapid, attended perhaps by a 
minimum counter-force of polarisation, and by little production 
of ozone, so that the proportion of oxygen absorbed to the oxygen 
wasted and given off in chairing, 1 unless a weak current only Is 
applied, is less than with dilute sulphuric acid, and the liquid 
has an inconvenient tendency to froth up. But in regard to 
storage and retention of a charge communicated to it, and in its 
manner of furnishing the return or secondary current, this 
.arrangement appears to be just as efficacious as one with a clean 
platinum conductor. 

A cell made with minium laid on two clean platinum-leaves 
of a pair of ordinary pint Grove-cells weighed when placed with 
acid m its glass jar (not much larger than a glove's thumb- or finger¬ 
stall), just seven ounces. Yet when well charged it rang a call- 
bell continuously for eight hours. When afterwards re-charged, 
and washed, and left to dry unavoidably for a fortnight, on 
simply immersing it then in a solution of caustic potash, it rang 
a bell with a few intervals of intermittence of the current, for 
twenty hours before it was exhausted. It still continues with 
similar intermittence* of a few day’s rest to furnish residual bell- 
ringing currents of two or three hours’ duration each, sufficiently 
proving the extreme hardiness and retentiveness of its construc¬ 
tion. A rather bulkier cell formed with two coated sheets of 
iron-wire gauze in caustic potash comported itself in an exactly 
similar manner, having just now, five days after being charged, 
and without yet ceasing its clatter, rung a bell continuously for 
thirty-six hours.* 

But between these small messenger-currents and the substantial 
stream that can be drawn from a properly-formed Plante or 
Faure cell with lead-plates of the same size, there is as much 
difference as between a caged song-bird and a slipped falcon; and it 
has afforded me extreme pleasure to be able to reproduce success¬ 
fully the normal action of the lead accumulators with an inde¬ 
structible metal plate as the negative conductor, by the fortuuate 
possession and trial of a piece of platinum-foil roughened in the 
way described above, wnich was accidentally preserved from 
some former experiments on mossy incrustations produced 
on platinum surfaces by contact with carbon or witn heated 
vapours in a carbonising kiln. 

Although already convinced of its correctness by these experi¬ 
ments, I owed to the pages (pp. 383-83) of Prof. Silvamts 
Thompson’s excellent book of 11 Elementary Lessons in Elec¬ 
tricity and Magnetism" which treat of secondary batteries, my 
first acquaintance with the general acceptance as an established 
fact of the view that gaseous polarisation of the plates by oxygen 
and hydrogen is in these extreme, as much as in ordinary weaker 
cases, the source of the secondary or return current ina secondary 
celt—that, for example, in Plantfs celts the lead-plates acquire 
their high tension by “ becoming with use coated with a semi- 
porous film of browrodioxide of lead, presenting a large amount 
of surface and holding tj£e gases well"; and that by Fame's 
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method of preparation, the improvement is effected that “cells 
thus prepared sooner acquire the effective spongy brown surface 
of dioxide of lead.” 

It is, in fact, a well-known result, and one which I can 
thoroughly confirm from the tests and observations to which I 
have submitted it, that whatever electromotive force the simple 
contact of dioxide of lead by itself may be sufficiently energetic 
to produce, 1 it is to a natural aptitude which it possesses besides 
for occluding ozone or nascent electrolytic oxygen in its pores, 
and probably also by undergoing at the same time chemical 
superoxydation, to which its remarkably high tension and effec¬ 
tive electromotive deportment in secondary cells must really be 
ascribed, It is thus that a platinum cathode, by occluding 
electrolytic hydrogen in its substance, becomes electropositive, 
and that palladium similarly charged to repletion with hydrogen 
by electrolysis, even becomes at last spontaneously inflammable. 

In Dr. Gore’s treatise in the “ Circle of the Sdeooea '* on 
"Electro-Deposition,” it is mentioned (pp. 55 * 5 <>) that in rapid 
negative depositions of antimony, the freshly-deposited metal is 
explosive to such a degree, with evolution of heat and of a cloud 
of white vapour at points where it is rubbed, that thickly plated 
articles ore sometimes liable to sudden fractures and destruction 
by this accident, if incautiously handled, even for some hours 
after they are washed and dried. Either the storage of nascent 
hydrogen In the antimony, it is supposed, or of an unstable mole¬ 
cular form of antimony itself, is here effected also by the gal¬ 
vanic current; and ozone is a form of oxygen which is only 
producible by similar means of exciting and provoking molecular 
accumulation or storage of energy. 

The absorbed oxygen’s state in the peroxide film would seem to 
be, as that of occluded hydrogen has appeared to be in metals, 
one of easy dissociation from, joined and consorted to physical 
admixture with, some precarious chemical oxide or compound 
depending, as it seems reasonable to suppose, for its existence in 
some degree upon the quantity of its free materials present in 
the substance with it. But the freedom with which the gases are 
able to diffuse themselves everywhere through the film or metal, 
is no doubt a sufficient and suitably adequate condition to main¬ 
tain the precarious compound’s chemical integrity, so at to make 
it a retentive source of energy, as long as the uncomblned gas- 
portions with which it is surrounded in the film or metal, ore not 
withdrawn from it by a galvanic discharge arising from comple¬ 
tion either of the secondary circuit or else of some unavoidable 
channels of destructive local actions. 

The contact theory of current excitation requires such dose 
linkage together of circuit elements, for the establishment of a 
current through them, that if the highly negative peroxide film 
should be severed by liquid, or by any substance equally inert to 
a liquid in the voltaic chain, from its metal plate conductor, its 
effective electromotive force would immediately disappear from 
the circuit This is the ground on which I surmised the need, 
above, of such a perfect contact between the peroxide film and 
its metal carrier that only a molecular union produced between 
them in the charging process could well he expected to prevent 
the intrusion of the liquid of the cell, to the current’s detriment, 
between the actively electromotive gas-absorbing layer and its 
adjoining Inoperative metal-plate conductor, or battery-con- 
ncction. 

It is, again, to the hints contained in a paragraph on a later 
page (p. 391) of Prof. Sllvanus Thompson’s book, describing 
the phenomena and the modes of producing Nobili’s rings, that 
I owe the suggestion of trying the experiment of Iron-gauze 
electrodes in solution of caustic alkalies, which produced a very 
satisfactory form of secondary cell, showing at least a possibility 
of perhaps effecting in it some future practical improvements. 

A. S. Huscotl 

College of Physical Science, Newcastle-on-Tyne, March 30 


Aristotle on the Heart 

Allow me space to say, in reference to Dr. Richardson’s 
letter in Naturb, voL xxv. p. 505, that »y note on Aristotle's 
account of the heart, though 10 lately published, was written 
many years ago, sad therefore in complete Independence of Prof. 
Huxley's stride on the same subject. This fart, of emus* to 
no way lessens Prof. Huxley’s complete rights of priority; tat I 
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am anxious to state It, in order to ckar myself of any suspicion 
of hexing borrowed from that distinguished writer without 
acknowledgment W. Ogle 

April a — 

Rime Cloud observed is a Balloon 

In his letter, inserted in Nature, vol. xxv. p. 507. Dr- Her- 
mann Kopp says that “when Kratzenstein (1744) advocated 
the opinion anticipated by Halley (1686), that water-vapour may 
be condensed in a vesicular state, he availed himself of the 
observation that in clouds and mists and condensed steam over 
boding water, a rainbow is mot to be observed in reflected light." I 
have good grounds to suppose these negative observations were 
made only because the intensity of reflected light was not suffi¬ 
cient, as a white rainbow is produced under these circumstances. 
In support of these assumptions, I may be allowed to quote au 
observation published by M. Faye in vol. xxviil. of the Comptes 
rendus, 1849, p. 244, where the celebrated astronomer says 

“J’al observe cette nuit un phdnomtne qua je signale aux 
nersonnes qui l'occupent d’optique mcteorologique. En sortant 
d’une salle de travail qui donne sur le pare de l’observatoire, j’at 
remarqui que la ltuni&re d’un bee de gaz en arriire produisait en 
face de mol par la portc entrouverte un arc-en-ciel blanc semblable 
k un halo lunaire . . . Cet arc-en-ciel blanc doit £tre aisement 
r^produit par les temps de brouillards; ou pourrait le faire 
oaftre a la Imnkre &«ctrique . . . et l'etudier plus comple¬ 
ment que jc ne l’ai fait.” 

It is to be regretted that the suggestion of the illustrious 
astronomer has not been taken into account by the physicists in 
an age when the electric light is so frequently in their hands. I 
believe that this kind of experimentation will elucidate the con¬ 
troversy, and afford some new' ideas on the constitution of clouds 
under several circumstance*, os artificial clouds may be produced 
by using jets of steam or condensing steam over a boiler, I 
believe a white rainbow, which is really the corona of the aero¬ 
nauts, would appear under these circumstances, and the pheno¬ 
menon would take another aspect when electric light falls on solid 
snow. The electric lighthouses now building wilt afford to the 
keepers many opportunities of making this observation. I take 
advantage of this opportunity to ask M. Hermann Kopp if he 
will obligingly suggest some observations to be made in a bal¬ 
loon for examining whether the minute particles of water are 
liquid or solid. By doing so, lie will confer a great benefit on 
aeronauts next winter. W. de Fonviru.k 


The Kunnunga 

Having just returned from an exploring expedition east of 
Asam, where 1 met a number of " Kunnunga,” I may report 
that they appear distinct, both in language and physique, to the 
Naga groups south of Asam, and, in language, have affinities 
with Slngphos. Those I saw, were with one exception, much 
more prepossessing in appearance than the other hill-savages, 
and in colour very pale, i.e. 33 and 45 of Broca’s scale. I have 
got a limited vocabulary. They are great iron and steel workers, 
and extend from the Mli-kha to what they call the boundary of 
China, Irving on pile platform dwellings, raiding like all the 
hill-men about, having “moiongh," or separate houses for 
the unmarried ; like others, also, their “ morals ” (as we should 
»*y) begin with marriage. 

I am now preparing some notes of my trip, and s*nd this os I 
am writing, as It may interest some to know whom these people 
•eon Ifte. A S. E. Peal 

Subsagar, Asam 


Burrowing Larvm 

lit bis letter ante p, 265, Dr. Hagen states that he had “ been 
informed by M. Lesquerenx that a large number of magnolia 
leaves, from the Tertiary of Alaska, show serpentine trails not 
J “gar thin a thread, running all over the leaves, apparently under 
the epithelium,” and Dr, Hagen evidently believes them to be 
the mines, or burrows of some Tineid lame. Precisely such 
mines ere now made in this country, in the leaves of magnolias. 

of the genus Phyllocnistis, Zell. The moth boa not 
been wed from the lame, but the mine and larvm are indis¬ 
tinguishable from those made by Phyllocnistis lirbdendntuUa, 
Ctan., in leaves of Ltriodendron Mtpifera, and doubtless It is 
thesameipedes m both of these allied trees. "What is'a 
spe^? T*ever, *■ ■ *oobtfnl question In Phyllocnistis. at 
least fit our Americas sped** No species of this or any other 


genus is known to burrow in the leaves of any of the other genero 
of plants named in Dr. Hagen’s letter besides MagnoS^ 
Liquidambar, and Sawifras. Another Phyllocnistis mines the 
leaves of Liquidambar, and has been described by me under the 
name of P. liqusdambar-isella, but it is probably Identical with 
P. vitifoliella, Cham. The mine is similar to, but distinct from, 
that of P. liriodendronella. The larva which mines Sassafras 
leaves is that of Gracilaria sassafracella, Cham., bat it leaves 
the mine at a very early stage of larval life, when the mine ia loo 
small to be recognised in a fossil leaf, unless it has been 
unusually well preserved, In this connection 1 will add that I 
distinctly remember having somewhere seen a figure, by La- 
quereux I think, of a fossil leaf of a species of Acer , on which 
there were several blotches, one of which bore a strong resem¬ 
blance to the mine of Lithocolletis acericlla, now made in leaves of 
Acer saccharimm ; but os I saw only the figure, and not the 
fossil, I cannot be certain that it was a mine of that larva. 

Covington, Ky., U.S.A., March to V. T. Chambers 

Vignettes from Nature 

Will Dr. W. B. Carpenter kindly tell us where In “ South 
America" are the “coprolite digging*" from which he had 
“just seen a collection of sharks’ teetn”? 1 am aware that at 
Bull River, South Carolina, North America, are vast deposita of 
“ coprolite*’’ (almo -t identical in character with those of our 
Suffolk Cray), which are largely imported into England from the 
United States. Of these Bull River sharks’ teeth, &c., 1 have 
had many specimens. W. Rudden 

Ipswich, March 23 

Red Flints in the Chalk 

At one part of Cftterham Valley, Surrey, there h an 
example of an abundance of red flints similar to that men¬ 
tioned by W. Fieam (Nature, vol. xxv. p. 437). The colour in, 
doubtless, due to the presence of oxide of iron, but I have not 
tested it. I find that the red flints invariably contain the remains 
of sponges, the network of spicul* of which, leing coated with 
the oxide of iron, show up in crimson or orange on a ground of 
black flint, and are very beautiful objects under a lens. Thus it 
appears to me that the redness observable in these flints is mostly 
due to the inclosure of sponges which contain either oxide of 
iron or iron which afterwards became oxidised, The yellow 
oxide of iron is disseminated throughout the chalk itself, some 
strata being very much stained by It. JOHN BADCOCK, Jun. 

270, Victoria Park Road, E. 


ON THE DISPERSAL OF FRESHWATER 
BIVALVES 

'T'HE wide distribution of the same species, and of 
1 closely-allied species of freshwater shells must have 
surprised every one who has attended to this subject. A 
naturalist, when he collects for the first time freshwater 
animals in a distant region, is astonished at their general 1 
similarity to those of his native European home, in com¬ 
parison with the surrounding terrestrial animals and 
plants. Hence 1 was led to publish in Nature (vol. xviii. 
p. 120) a letter to me from Mr. A. H. Gray, of Danvers- 
port, Massachusetts, in which he gives a drawing of a 
living shell of Unio complanatus, attached to the tip of 
the middle toe of a duck (Querqucdnla discord) shot on 
the wing. The toe had been pinched so hard by the shell 
that it was indented and abraded. If the bird had not 
been hilled, it would have alighted on some pool, and the 
Unio would no doubt sooner or later have relaxed its hold 
and dropped off. It is not likely that such cases should 
often be observed, for a bird when shot would generally 
fall on the ground so heavily that an attached shell would 
be shaken off and overlooked. 

I am now able to add, through the kindness of Mr. W. 
P. Crick, of Northampton, another and different case. 
On February 18 of the present year, he caught a female 
Dyiiscus sttarginalis, with a shell of Cyclas cornea cling¬ 
ing tatbe tarsus of its middle leg. The shell was '45 of 
an inth from end to end, ’3 in depth, and weighed (as Mr. 
Crick Informs me) *39 grains, or 6 grains. The valves 
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clipped only the extremity of the tarsus for a length of 
*i or an inch. Nevertheless, the shell did not drop off, 
on the beetle when caught shaking its leg violently. 
The specimen was brought home in a handkerchief, and 
placed after about three hours in water; and the shell re* 
mained attached from February 18 to 23, when it dropped 
off, being still alive, and so remained for about a fort¬ 
night while in my possession. Shortly after the shell 
had detached itself, the beetle dived to the bottom of the 
vessel in which it had been placed, and having inserted 
its antennae between the valves, was again caught for a 
few minutes. The species of Dytiscus often fly at night, 
and no doubt they generally alight on any pool of water 
which they may see; and 1 nave several times heard 
of their having dashed down on glass cucumber 
frames, no doubt mistaking the glittering surface for 
water. I do not suppose that the above weight of 6 grains 
would prevent so powerful an insect as a Dytiscus from 
taking flight. Anyhow this beetle could transport smaller 
individuals; and a single one would stock any isolated 
pond, as the species is an hermaphrodite form. Mr. 
Crick tells me that a shell of the same kind, and of about 
the same size, which he kept in water '‘extruded two 
young ones, which seemed very active and able to take 
care of themselves.” How far a Dytiscus could fly is not 
known; but during the voyage of the Beagle a closely- 
allied form, namely, a Colymbetes, flew on board when 
the nearest point of land was forty-five miles distant; 
and it is an improbable chance that it had flown from the 
nearest point. 

Mr. Crick visited the same pond a fortnight afterwards, 
and found on the bank a frog which appeared to have 
been lately killed ; and to the outer toe of one of its hind 
legs a living shell of the same species was attached. The 
shell was rather smaller than in the previous case. The 
leg was cut off and kept in water for two days, during 
which time the shell remained attached. The leg was 
then left in the air, but soon became shrivelled; and 
now the shell being still alive detached itself. 

Mr. F. Norgate, of Sparham, near Norwich, in a letter 
dated March 8, 1881, informs me that the larger water- 
beetles and newts in his aquarium “ frequently have one 
foot caught by a small freshwater bivalve {Cychu cornea ?), 
and this makes them swim about in a very restless state, 
day and night, for several days, until the foot or toe is 
completely severed." He adds that newts migrate at 
night from pond to pond, and can cross over obstacles 
which would be thought to be considerable. Lastly, my 
son Francis, while Ashing in the sea off the shores of 
North Wales, noticed that mussels were several times 
brought up by the point of the hook ; and though he did 
not particularly attend to the subject, he and his com¬ 
panion thought that the shells had not been mechanically 
torn from the bottom, but that they had seized the point 
of the hook. A friend also of Mr. Crick’s tells him that 
while fishing in rapid streams he has often thus caught 
small Unios. From the several cases now given, there 
can, I think, be no doubt that living bivalve shells must 
often be carried from pond to pond, and by the aid of 
birds occasionally even to great distances. I have also 

S ted in the "Origin of Species”means by which 
ater univalve shells might be far transported. We 
may therefore demur to the belief doubtfully expressed by 
Mr. Gwyn Jeffreys in his “ British Conchology," namely, 
that the diffusion of freshwater shells "bad a different 
and very remote origin, and that it took' place before the 
present distribution of land and water.” 

Charles Darwin 


THE FISHERY EXHIBITION AT EDINBURGH 
T T has now been placed beyond doubt that this exhibi- 
* tion will prove successful, so far as a great show of 
interesting exhibits is concerned. Such exhibitions, of 


course, partake in some degree of the nature of a com¬ 
mercial adventure—the projectors being dependent on 
the gate money to pay the expenses incurred, which are 
naturally heavy—although the prise list has been largely 
contributed to by private individuals and public bodies. 
Such an exhibition being a novelty will no doubt attract, 
from day to day, a considerable body of spectators, 
although it is deprived of many attractive features by 
reason of the place of exhibition not being fixed on the 
immediate sea-coast. It would have proved interesting, 
could the spectators have been shown the beam trawl at 
work, or have had displayed before them a suite of 
herring nets, or other items of the machinery of fish 
capture. Such apparatus will be largely displayed in the 
place of exhibition, but their effects cannot so well be 
judged as when they are seen in action. Upwards of 
seventy prizes are offered for "exhibits” and "essays”; 
the latter, indeed, seem to be a chief feature of the exhi¬ 
bition, and if they can be utilised for behoof of the 

B iblic and the fisher people, some good may result. 

ut, although a large number of prizes were given 
for essays at the Norwich Fishery Exhibition of last 
year, the public have not been made any the wiser 
in consequence. A very handsome surplus resulted from 
the N orwich exhibition—nearly a thousand pounds it is 
said. Why, then, has not a portion of that sum been 
devoted to the dissemination of the knowledge contained 
in the prize essays ? As regards the “ exhibits,” they can 
always be seen and understood by those who please to 
look at them, and if there are half a dozen of the same 
sort, they can be compared one with the other, and the 
decisions of the judges can be criticised, so that persons 
in search of new boats or other fishing gear, can give their 
orders for the same in the direction they think most 
suitable. Ilut with respect to the essays the knowledge 
contained in these productions—judging from what took 
place at Norwich—will remain buried in the brains of the 
committee! Of what possible use is it to bestow a prize 
on the u riter of an essay, “ On the Fish Supplies of Great 
Cities, with special reference to the best Methods of 
Catching and Packing,” if the knowledge thus obtained is 
never to become public? The prize list of the Edin¬ 
burgh Exhibition is rich in material for the essayist, many 
subjects of interest in the fishery world being selected for 
illustration, such as the salmon disease, oyster culture, 
the migrations and spawning of sea fish, the utilisa¬ 
tion of fish offal, the best methods of preserving fish 
alive for markets, the pollution of rivers, the natural his¬ 
tory of the herring, and twenty other subjects. In view 
of the still larger international fishery exhibition, which 
will take place in London next year, it is time this ques¬ 
tion of " what ought to be done with the prize essays,” 
should be ventilated and settled. Up till this moment it 
remains a blot on the Norwich exhibition that none of the 
prize essays sent there have been made public. So far as 
we know, only one of the essays has become accessible ; 
that is the essay, on the salmon disease, by Sir James 
Gibson Maitland, which, however, was printed at the 
baronet’s own expense. The exhibition at Edinburgh 
will be very much on the lines of those which took 
place some yeats ago at the Hague and Arcachon, except 
that the most attractive feature of the latter exhibition 
will be wanting in the well-arranged aquarium. Neither in 
Edinburgh nor in London can we hope to compete with 
the great fishery show of Berlin, which was undoubtedly 
very complete, the American national exhibits being of 
much interest. At home we have no fishery collection of 
a national kind, if we except Buckland’s Museum of 
, Economic Fish .Culture ; and, so far, we are at a disad¬ 
vantage with the United States, which possesses a very 
complete collection of fishery apparatus of all kinds. It 
is to be hoped, in the circumstances, that America will 
do for this country what it did for Germany,, give us an 
opportunity of seeing and judging for ourselves how far 
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they are ahead of us in fishery economy. We shall 
doubtless be able, when the exhibition opens, to find 
some points of interest worthy of being alluded to in a 
future number of Nature. 


THE WINGS OF PTERODACTYLES 1 
# T'HE first Pterosaurians discovered were recognised as 
flying animals, but were thought to be bats. As 
soon as their general structure became known, they were 
classed with tne reptiles, although it was considered pos¬ 
sible that their power of flight was due to feathers. Later 
their bones were mistaken for those of birds by various 
experienced anatomists, and others regarded them as 
sharing important characters with that group. Some 
anatomists, however, believed that the fore-limbs of 
Pterodactyles were used for swimming rather than for 
flight, and this view has found supporters within the 

J iresent decade. A single fortunate discovery, made a 
ew 3 ears since, has done much to settle the question as 
to the wings of Pterodactyles, as well as their mode of 
flight, and it is the aim of the present article to place on 
record some of the more important facts thus brought to 
ight. 


The specimen to be described was found in 1873, near 
Eichstadt, Bavaria, in the same lithographic slates that 
have yielded Archceoi/eryx, Compsognathus, and so many 
! other Jurassic fossils known to fame. This specimen, 
| which represents a new species of the genus Rhamphth 
rhyttchus , is in a remarkable state of preservation. The 
bones of the skeleton are nearly all in position, and those 
of both wings show very perfect impressions of volant 
membranes still attached to them. Moreover, the extre¬ 
mity of the long tail supported a separate vertical mem¬ 
brane, which was evidently used as a rudder in flight. 
These peculiar features arc well shown In Fig. I, which 
represents the fossil one-fourth the natural size. 

The discovery of this unique specimen naturally at¬ 
tracted much attention at the time, and many efforts were 
made to secure it for European museums. The writer 
was then at work on the toothless Pterodactjles which he 
had recently found in the Cretaceous of Kansas, and 
believing the present specimen important for his invest)- 
' gations, sent a message by cable to a friend in Germany, 
j and purchased it for the museum of Yale College, where 
I it is now deposited. 

J The Wing Membranes.— A careful examination of this 
] fossil shows that the patagium of the wings was a thin 



Fig, i.—Rkampkorhynchnt fhyllurnt, Marsh. One-fourth natural sizr. ] hr animal lie* .... . „ 

membranes are expcicH. The caudal membrane is seen from the left ridt. 


iht luck, and the under vrfacr-s of the wing 


smooth membrane, very similar to that of modern bats. 
As the wings were partially folded at the time of entomb¬ 
ment, the volant membranes were naturally contracted 
into folds, and the surface was also marked by delicate 
striae. At first sight, these striae might readily be mis¬ 
taken for a thin coating of hair, but on closer investiga¬ 
tion they are seen to be minute wrinkles in tbe surface of 
the membranes, the under-side of which is exposed. The 
wing membranes appear to have been attached in front 
along the entire length of the arm, and out to the end of i 
the elongated wing finger. From this point the outer I 
margin curved inward and backward, to the hind foot.* ! 

The membrane evidently extended from the hind foot j 
to near the base of the tail, but the exact outline of this i 
portion cannot at present be determined. It was probably 
not far from the position assigned it iathe restbration 
attempted in tbe cut given below, Fig. 3. The attaeh- 
‘ raent r " e of the membrane to the body 

was doubtless similar to.that seen in bats and flying 


In front of the arm there was likewise a. fold of the 


skin extending probably from near ihe shoulder to the 
wrist, as indicated in Fig. 3. This fold inclosed a pe¬ 
culiar bone (pteroid), the nature and function of which 
will be discussed below in considering the osteology of 
this part of the skeleton. 

Ihe Caudal Membrane. —The greater portion of the 
tail of this specimen was free, and without volant attach¬ 
ment?. The distal extremity, however, including the last 
sixteen short vertebrae, supported a vertical membrane, 
which is shown in Fig. 1 and also in Fig. 2. This fe- 
culiar caudal appendage was of somewhat greater thick¬ 
ness than the patagial membrane of the wings. It was 
rhomboid in outline, and its upper and lower portions 
were slightly unequal in form ana size. The upper part 
was- kept in position by a series of spines, rent off one 
from near the middle of each vertebra/ centrum, and thus 
clearly representing neural spines. The lower half also 
was Strengthened by similar spines, which descended from 
near the junction or the vertebrae, and hence were homo¬ 
logous with chevron bones. These spines were carti¬ 
laginous, and flexible, but sufficiently firm in texture to 
keep the membrane in an upright position. 

The Scapular Arch.— The osteology of the scapular 
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arCb and wings of Pterodactyles involves many interesting innately, the museum of Yale College ha« among its 
points, some of which have been discussed by anatomists specimens of Cretaceous Pterodactyles (some 600 in all), 
from Cuvier to those of the present day, but with little quite a number with the scapular arch and wing-bones 
agreement of opinion. The cause of this diversity of nearly perfect, and in position. These specimens were 
opinion is mainly due to the fact that the specimens ex a- nearly all of gigantic size, having in life a spread of wings 
mined have been either too small or too imperfect for from fifteen to twenty feet. They were also destitute of 
accurate determination of their more obscure parts. For- teeth, and belong to the order Pteranodontia. Probably 



Pic, 7. —Caudal extremity of RkamfhorkjHcimx pkyllut ut, Marsh : natural si*e. Seen from the left aide. 

their great size induced special modifications of the sea- outer or ulnar side of the hand. As this position has 
pular arch, which is here far more complicated than in been a question of discussion among anatomists, it may 
any other members of the group. be well to state, that the writer bases his opinion upon 

In the Jurassic Pterodactyles, the scapula is usually this point on the results of an examination of the best 
bird-like in general form and proportions, the upper or preserved specimens in European museums, as well as 
distal extremity being free and compressed. This is the nearly all known in this country. The latter specimens 
case in the specimen here described. The scapula and settle the question beyond doubt. 

coracoid may be co-ossified, as in the present fossil, or The views expressed by anatomists in regard to the 
remain more or less separate. No clavicles have yet bones of the wrist and hand of Pterodactyles are almost 
been found. The sternum here shows no distinct facets as various as the specimens investigated. Some of the 
for sternal ribs. restorations of these parts that have been published from 

In the Cretaceous genus, Pteranodon , and probably also time to time, and repeated in text-books, have done much 
in some of the other gigantic forms from deposits of this to propagate errors, and little to clear away the serious 
age, the scapula and caracoid were not only solidly united, difficulties in the case. The main facts in regard to the 
but the pectoral arch was further strengthened (r) by the carpus now known may be briefly stated as follows 
ankylosis of several vertebra;, and (2) by the robust In all Pterodactyles, there are two principal carpal 
scapulae articulating on opposite sides of the common bones, placed one above the other. These sometimes 
neural spine of these vertebrae. This is virtually a repe- show indications of being composite, but their constituent 
tition of the pelvic arch, on a much larger scale. The parts have not been satisfactorily determined. On the 
sternum also is massive, and shows well-marked facets inner side of the wrist, articulating with the distal carpal, 
for the sternal ribs. This peculiar method of strengthen- there is a smaller bone, which has been called the “ late- 
ing the scapular arch has not been observed in any other ral carpal.'’ In addition to these three bones, some 
vertebrates. American Pterodactyles have on the inner side three 

The Wing Bones— The three principal bones of the ossicles, which may be scssamoid bones. Two of these 
arm (humerus, radius, and ulna), present such similar have been seen in a few Jurassic forms in Europe. Be- 
cbaracters in all Pterodactyles, that they need not be con- sides these, there is often found on the radial side of the 
sidered here in detail. It is important, however, to bear wrist, and sometimes attached to it, a long, slender sty- 
in mind that the ulna, although but little larger than the loid bone, having a rounded articular head on its carpal 
radius, contributes the greater share of direct support to extremity. This is the so-called “pteroid bone,” to 
the enormously developed wing finger, which is on the which allusion has already been made above. This bone 



FiU. 3.—KMtomdoB of RhampktrhynchMt tkjlhtnu, Manh j one kvbmIi neutral aw. 


and the "lateral parpal” which supports it, are usually the first digit, or thumb, which is often considered 
placed by anatomists on the outer or ulnar side, but wanting in Pterodactyles. According to this view, the 
American specimens prove conclusively that they belong " lateral carpal” would probably be the metcarpal of the 
•a the radial side. same digit. In favour of this interpretation it may be 

The nature of the so-called pteroid bone has been much said- 
discussed, but without a satisfactory conclusion. After a (i) That the position and structure of this appendage 
careful study of many specimens, the writer is disposed of the carpus correspond closely with that of the fin* digit 
to regard it, not as an ossified tendon, but as a part .of | in some other reptiles, for example, Iguanodon , 
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(3) The u lateral carpal" unites both with the distal 
carpal and with the “pteroid” by very free, well-defined 
articulations. 

(3) In American specimens, the “ lateral carpal" stands 
nearly at right angles to the wrist, and the “ pteroid ” is 
much bent near its articular end. 

(4) In no Pterodactyl® known is there any remnant of 
a digit outside the wing finger, where the membrane might 
be expected to retain it. 

(5) This view would make the wing finger of the fifth 
digit, the same to which the membrane is attached in the 
hind foot. 

Perhaps the strongest objection against this interpreta¬ 
tion is the number of phalanges in the respective digits of 
the hand. These, however are not constant in the known 
Pterodactyles, and they vary much in other reptiles which 
have the digits highly specialised. This subject will be 
more fully discussed by the writer elsewhere. 

According to the above interpretation, there are five 
digits in the hand of Pterodactyles, although not the five 
often given in restorations. The first digit, the elements 
of which have been considered, undoubtedly supported a 
membrane in front of the arm. The second, third, and 
fourth are small, and armed with claws. The large wing 
finger is the fifth, corresponding to the little finger of the 
human hand. 

The metacarpal bones are much elongated in the Ptero¬ 
dactyles with short tails, and quite short in those, like the 
present specimen, that have the tail long. The metacar¬ 
pal of the wing finger is always large and robust, while 
those of the claw bearing digits are usually quite slender. 
In Pteranodon , the second metacarpal is a slender thread 
of bone throughout most of the length, while the third 
and fourth are attenuated splint bones, incomplete above- 
The phalanges of the three middle digits are quite short, 
and the terminal ones supported sharp claws. The wing 
finger has four greatly elongated phalanges, the last 
being a styloid bone without a claw. This digit is well 
shown in the right wing represented in Fig. 1, and also in 
the restoration, given below in Fig. 3. 

In the restoration here attempted, the writer has en¬ 
deavoured to reproduce (1) the parts actually present or 
clearly indicated in the specimen described, and (2) those 
which the former seemed to require to complete the out¬ 
ward form in life. The membrane at the base of the tail 
may have been somewhat less in extent, and the fold of 
the skin above the fore-arm either more or less developed 
than here represented, but the facts now known render 
the outlines here given more than probable. The hands 
are represented with the palms forward. 

The present species appears to be most nearly related to 
Rhanphorhynchus Gemmingi , von Meyer, from the same 
geological horizon, and near the same locality. That it 
is quite distinct, however, is shown, aside from the diffe¬ 
rence in size, by the complete ankylosis of the scapula and 
coracoid, and by the fifth digit of the hind foot being well 
developed, and having three phalanges. In the name 
Rhamphorhynchus fiftyllurui, here proposed for the species, 
the latter designation refers to the leaf-shaped cauoal ap¬ 
pendage, which appears to be one of its most characteristic 
features. 

For the long delay in the description of this Important 
European specimen, the writer can only plead ttmbarras 
Ra mcJmm nearer home. Q. C. Marsh 

Yale College, New Haven, March 14 

THE INSTITUTION OF NAVAL ARCHITECTS 

< T , HE annual meetings of the Institution were held this 
x year on the aotb, 30th, and 31st of Match. The 
prommqnjndudef no less than nineteen papers, net 
esseof which couldinany sense he called a s t o p -gam It 
feenw afpity that this Institution should 


meeting in the year. The time available for reading 
papers on the three days amounts in all to but twenty 
hours, which leaves about one hour for the reading ana 
discussion of each paper. It is no exaggeration to say 
that many of the subjects considered at the recent meet¬ 
ings required a whole day for their adequate discussion, 
and would have received this allowance of time at an y 
other institution. The true interests of the naval archi¬ 
tects arc sure to suffer in the long run, if the present policy 
of cramming so many papers into the short space of time 
available at the meeting is adhered to. The first paper 
read, and the only one which dealt directly with ships of 
war, was by Mr. Samuda. It was an attempt to controvert 
the arguments made use of by Sir Wm. Armstrong in his 
recent address to the Institution of Civil Engineers. The 
address in question has been generally construed into a 
defence of unarmoured as against iron-clad ships. Sir 
William Armstrong states that for the cost of one iron¬ 
clad we could have three unarmoured ships, each carrying 
the armament of the iron-clad, and that in a match 
between the iron-clad and her three supposed antagonists 
they would probably get the better of it. Mr. Samuda, 
however, points out, that in fleet fighting, which he sup¬ 
poses will in the future, as in the past, be the principal 
form of naval combat, this advantage of the many 
unarmoured ships against the few iron-clads would 
disappear. 

Mr. Samuda further argues that the recent improve¬ 
ments in the construction of the hulls and armour of war 
ships, due to the introduction of mild steel instead of iron, 
has at least neutralised the extraordinary improvements 
made in the guns in the last few years. He also warned 
his hearers against the disastrous consequences which 
may lie brought about through false economy in naval 
construction. 

The opinion of the meeting as evoked in the dis¬ 
cussion was certainly in favour of Mr. Satnuda’s argu¬ 
ments. Several distinguished naval officers, including 
Admirals Hornby and Dc Horsey, and Captain Noel, 
spoke emphatically of unarmoured war ships as being 
utterly useless for fighting purposes if opposed by iron¬ 
clads. They dwelt on the great value of even a moderate 
amount of armour, in keeping out projectiles which struck 
obliquely, and in actual combat but few shots would be 
likely to strike at right angles. Mr. Burnaby also lent 
the weight of his great authority to the same view of the 
question. Upon the whole Mr. Samuda may claim 
to have considerably modified ihe effect which was 
pretty generally produced by Sir William Armstrong's 
address. 

Mr. Dunn, Assistant-Constructor at the Admiralty, 
read an interesting paper on Modern Merchant Ships. 
This communication dealt incidentally with the capacity 
of merchant ships for being converted into cruisers for 
the protection of other, merchant vessels in time of war. 
This is an important subject, when we remember how 
miserably inadequate the royal navy is for this propose. 
The actual money value of the merchant navy of this 
country falls little, if at all short, of two hundred millions 
sterling. If to this sum, we add the value of the freight 
carried, it will be easy to understand how vulnerable as a 
nation we are at sea. Mr. Dunn has for some time past been 
employed by the Admiralty in surveying those vessels, 
which are intended, should the occasion ever arise, to 
supplement the regular navy in defending the mercantile 
marine. The important qualities which a merchant 
steamer must possess in order to be capable of being 
eenyerted into a man-of-war are speed, structural 
strength, considerable relative beam, and powerful steer¬ 
ing gear. In all these points it is satisfactory to learn 
that much progress has been made during the' Hun feur 
yearl Taking first the question of speed. Bowmen the 
years 1875 l8 &*> ***• number of steamers capable ef 

t x knots and towards Corthttmualv ttt sea has 
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increased from twenty-five to sixty-five. In 1875 there 
were ten vessels capable of steaming over 14 knots, now 
there are thirty-five, while the highest speeds have been 
increased from 15 to 17 knots. At the same time the 
power of these vessels of keeping the seas has been 
greatly increased through the improvements which have 
been effected in the economy of the marine engine. 
There are many steamers which can carry coal enough to 
steam round the world at a 10 knot speed. 

The structural strength of merchant vessels has under¬ 
gone a remarkable improvement during the last few 
years, thanks to the increased attention which has been 
paid to their longitudinal strength, and also to the intro¬ 
duction of steel as a material of construction and of 
cellular as double bottoms. Doubts have been frequently 
expressed as to the capability of merchant steamers for 
carrying guns. A direct experiment was made on this 
point by the Admiralty in 1878, during the height of the 
Russian scare, by the purchase by the Admiralty of the 
Jiecla from Messrs. Harland and Woolf of Belfast. She 
was armed with five 64-pounders and one 40-pounder, 
mounted on truck carriages, and has been in commission 
ever since, and most favourably reported on. As another 
example we may mention the case of an Irish cattle-boat 
which was purchased by the Chilians and armed with an 
1 Mon gun, and which was employed in the bombardment 
of the Peruvian ports. 

Another most important point in considering the ques¬ 
tion of the structural strength of these steamers is the 

S uestion of subdivision by water-tight bulkheads. There 
as been a strange apathy on this subject till very recently 
in the mercantile marine. Lloyd's rules insisted on the 
introduction of four bulkheads, viz. one at each end of the 
ship, and one at each end of the machinery space. The 
compartments into which a ship was thus subdivided 
were in general so large that if one of them filled the 
vessel went down. In many long passenger steamers 
where more numerous bulkheads were introduced, their 
useful effect was done away with by the doors through 
them not being water-tight; or occasionally by their 
heads being below the water-level. It is however some 
satisfaction to know that all the passenger vessels built 
during the last three or four years for the principal lines 
are properly subdivided. 

It is a matter for regret that Mr. Dunn’s official 
position prevented him from enlightening his audience 
as to the exact degree of useful help which we may look 
for from this auxiliary navy in case of actual need. We 
are alto left without any information as the organisation, if 
any, which exists for rapidly equipping and manning 
.these vessels whenever their services may be called for. 
Considering the scare which was produced in this country 
in 1878, by the attempt made by the Russians to convert 
a few American merchant steamers of very moderate 
speed into cruisers of the Alabama type, it seems only 
reasonable to hope that, by utilising the immense resources 
of our merchant marine, we may find the means of avoiding 
such panics in the future. 

There were some interesting papers read on the 
subject of marine engines and boilers. Mr. Kirk, of 
the firm of Messrs. J. R. Napier and Sons, of Glas¬ 
gow, read an interesting paper on the triple expansive 
or compound engines which he has recently fitted 
to the s.s. Aberdeen; and Mr. Parker. Chief Engineer 
Surveyor to Lloyd's Register, followed with a general 
paper on the subject of triple and double compound 
engines. Thoughtiul students of the steam-engine have 
for some time recognised the fact that one of the principal 
sources of waste in engines which use steam expansively, 
is the variation in temperature of the cylinder, due to the 
difference between the temperature of the steam at the 
pressures at which it enters and leaves the cylinder. The 
greeter the difference in these pressures, t'.e., the greater 
the range of expansion, the greater also is the difference 


between the initial and final temperatures of the steam. 
The consequence is, that the incoming steam finds the 
cylinder chilled ; a portion of the steam as it enters is con¬ 
densed, causing a loss of pressure and of useful work. 
As the steam expands and becomes colder than the sur* 
rounding walls or the cylinder, a portion of the condensed 
steam is re-evaporated towards the end of the stroke, and 
during the exhaust when it can do no useful work. Thus the 
cylinder at the commencement of the stroke acts as a con¬ 
denser, and during the end of the stroke and the exhaust 
as a boiler. It was to obviate the waste due to the above 
causes that the compound engine was introduced. In this 
latter class the steam, instead of being expanded through¬ 
out in one cylinder, was allowed to expand partially in a 
high pressure, and subsequently in a low pressure cylinder. 
Thus the difference in temperature for each cylinder was 
halved, and the waste due to condensation proportionately 
diminished. By degrees, however, the pressures made 
use of in marine boilers were increased, and consequently 
the range of temperatures even in compound engines 
became as great as in the old simple expansive engine 
using lower pressures. To get over this difficulty Mr. 
Kirk made use of the triple expansive engine, which is 
really a compound engine again compounded, the steam 
being expanded successively in three cylinders. In this 
way the range of temperature is divided into three parts. 
In the case of the Aberdeen the boiler pressure was 125 lbs. 
per square inch, and the diameters of the cylinders were 
respectively 80 in., 45 in., and 70 in., by 4 ft. 6 in. in 
stroke. During a four hours' trial with Penrikyber Welsh 
coal, the consumption was found to be only raslbs. per 
indicated horse power per hour, from which very satis¬ 
factory result we should be led to expect a sea consump¬ 
tion of from 1-5 to 1 6 lbs. 

Mr. Milton, of Lloyd's Register, read a paper on the 
influence of Lloyd's Rules on marine boiler con¬ 
struction. This paper was called forth by Mr. Marshall's 
statement at the Mechanical Engineers’ meeting at New¬ 
castle, that “the ordinary marine boiler, encumbered as 
it is by the regulations of the Board of Trade and of 
Lloyd's Committee, do.s not admit of much reduction in 
the weight of material or of water carred when working.” 
Mr. Milton has endeavoured with considerable success to 
prove that the above remark, so far at least as it applies 
to Llo>d's, is far from expressing the truth. He explains 
very clearly the principles on which Lloyd’s base their 
rules. The most important part of bis paper is that in 
which he attempts to show that Fairbaim’s rules, as to 
the strength of cylinders pressed from without, are very 
erroneous when applied to flues having the dimensions of 
those of marine boilers. Mr. Milton does not speak hope¬ 
fully of the use of locomotive boilers for marine purposes. 
We trust, for the sake of the country, that his experience 
may not be confirmed by the Admiralty experiments with 
the Polyphemus, which vessel is, as is well known, en¬ 
tirely fitted with boilers of the locomotive type. 

Mr. W. H. White, Chief Constructor at the Admiralty, 
read a most important paper on the Revision of tne 
Tonnage Laws, which we intend fo make the subject of 
a separate notice. It was followed by two communica¬ 
tions from Mr. Martell, Chief Surveyor at Lloyd’s, and 
Mr. W. Rundell, Secretary of the Liverpool Underwriter 
Register, on the subject of Load Line, a topic which for 
many years past has been the subject of much heated 
argument. Mr. Martell discusses freely the latest pro¬ 
posals of the Board of Trade, and considers in detail the 
practical considerations which should determine the load 
line for vessels of various clasess. He is of opinion that 
the day has passed’for the acceptance by shipowners and 
builders of any scheme for baaing which does not take 
cognisance of the Jorm and other elements of a vessel, in 
addition to the length, depth, or size. He winds up his 
paper with the following sentence, which may well be 
commended to the sbipowning community. “ I cannot 
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help feeling that shipowners in their own interests 
would adopt a wise course by supplying correct data, 
and otherwise considering the question of framing rules, 
based on sound principles, which would take cognisance 
of all the surrounding elements affecting this complex 
question, and (hereby enable rules and tables to be 
framed which would be accepted as a fair compromise, 
and equitable and sound reference for the future guidance 
of all interested in this important subject, and the result 
of which would, without doubt, tend to diminish the 
loss of much valuable property and the sacrifice of many 
human lives." 

Messrs. Read and Jenkins, of Lloyd's Register , con¬ 
tribute a valuable investigation into the transverse strains 
of iron ships. This subject »a?, we believe, first investi¬ 
gated vigorously by Mr. W. John, who read a paper on 
• the same subject in 1877* before the Institution of Naval 
Architects. The method of treatment pursued by Messrs. 
Read and Jenkins is too technical to reproduce nt length 
in these pages. After investigating the strains of fo;r 
steam-vessels, supposed to be docked when loaded with 
cargo of the density of coal, up to the height of the 
lowest tier of beams, they conclude with the important 
observation that the results demonstrate, in an unmis¬ 
takable manner, how necessary it is to provide additional 
transverse strengthening in the engine and boiler space 
in steam-vessels, where the localised weights of the 
engines and boilers, and the want of support from the 
deck above, due to the small number of beams, increase 
the strain of the middle line and bilge. 

The moit interesting of the remaining papers were two 
by Mr. T. Harvard Biles, naval architect to Messrs. J. 
and G. Thompson, of Glasgow, on Progressive Speed 
Trials, and on the Curves of Stability of Certain Mail 
Steamers. The former paper was of great practical value 
to naval architects, as it affords to all the means of carry¬ 
ing out progressive trials with ease and rapidity. Mr. 
Biles abandons the measured mile trial, because of the 
inseparable inaccuracies which attende 1 it. These were 
due to the varying and unknown rate at which the tide 
flows, and to the impossibility of knowing whether the 
ship, when she comes on the mile, is running at 
her proper speed, or is accelerating her own motion. 
Mr. Biles throws out from the boW of the ship 
a floating object which is observed as it passes a 
a set of transverse sights fixed on the ship about one 
hundred feet from the bow, and again when it passes 
another pair of sights fixed at a given distance from the 
first pair. The time occupied in the transit is recorded 
.by an electric apparatus, which also at Lhe same time 
records seconds automatically, and also the number of 
revolutions of the engine. The floating object moves with 
the tide, and therefore the speed of flow of the latter need 
not be taken into account. By means of this apparatus, 
builders can measure the true speed at which their 
vessels are travelling when steaming right ahead, and 
consequently can derive all the information to be obtained 
from progressive trials, without resorting to the old- 
fashioned, tedious system of runs on the measured mile. 

We regret that want of space prevents us from noticing 
the remaining papers read at these meetings, not one of 
which was deficient in interest. 


NEW AND VERY RARE FISH FROM THE 
MEDITERRANEAN\ 
a long ichthyological excursion which I underto 
by order of the Minister of Public Instruction 
November and December last, during which 1 exploi 
our Adriatic coast from Ancona to Lecce, the Joni 
shores from Taranto to Reggio (Calabria), and visit 
tw ° gf Sicily, collecting principally at Messii 
Catania, and Palermo; I coQectefabove 2000 speclme 
or fish, amongst which were many rare species, and lev® 


quite new to the ichthyofauna of the Mediterranean. 
Amongst the latter I may mention a large and perfect 
specimen of Molva vulgaris, fouid in the market of 
Catania; this is a North Atlantic species, and has not 
yet been recorded from the Mediterranean; there has 
been, it is true, for many years a dried skin specimen 
in the Genoa University Museum, which was figured in 
1864 by Canestrini as Haloporpkyrus lepidion , and six 
years afterwards corrected by the same author as Lota 
vulgaris. About a year ago Dr. Vinciguerra and mysslf 
determined it correctly, but as no data as to its capture 
had been preserved, we were in considerable doubt as to 
its being a Mediterranean specimen. At Palermo, where 
1 went after leaving Catania, I found a third Italian 
specimen of this species. At Messina I collected two 
specimens of Scorficena ustulata , Lowe, aud a fine speci¬ 
men of Utnbtina ronchus, Val., both new, to our fauna. 

I believe that most of the Madeira species will eventually 
be found in the Mediterranean, especially off the Sicilian 
coasts. Messina is a splendid locality for deep-sea or 
pelagic forms; it appears that during stormy weather, 
especially from the south-east, many abyssal species are 
in some way thrown up, and may be found in hundreds 
floating in the Messina harbour, which stretches like a net 
or trap across the Straits; such are Chauliodus , Sto- 
mias, Argyrofielecus, Microstoma , Cocoa , Maurolicus, 
Gonostoma, and some ten or twelve species of Scofielus. 
While there last November I secured a fine Malacocepha - 
lus lends, and a singular fish of a deep black colour, with 
small eyes and a naked skin, and a most abyssal physiog¬ 
nomy, which is quite new to me, and which I have not yet 
been able to determine; it may be allied to Malacosteus . 

I shall close these notes by mentioning the capture of 
a very strange fish (belonging to the singular Notacanthi), 
which may well be called the rarest of fishes. It is a 
small specimen evidently closely allied to Notacanthus 
Rissoanus, De Filip, but which appears to present some 
notable differences ; I have not yet been able to compare 
it with the unique and type specimen of N. Rissoanus , from 
Nice, now in the Turin Zoological Museum,and of which no 
scientific description was ever published. M y specimen was 
also caught near Nice in August of last year, N. Risso¬ 
anus should be genetically distinguished from the other 
known species from which it differs in many essential 
characters. Liitken and I believe Gunther have expre.-sed 
the same opinion. I should, therefore, propose the name 
Puradoxicnthys, and should that term be pre-occupied, 
the equivalent Teratichthys. Should the specimen I 
have turn out specifically distinct from P. Rissoanus , I 
should like to call it Parad>xichthys Garibaldianus, dedi¬ 
cating it to a great Nizzario and fellow-countryman of 
Risso. 

Florence, March 23 Henry H. Giglioli 


PROF. BA RTFS NEW ANTISEPTIC 

I N a communication to the Society of Arts, March 29, 
1882, a long and interesting paper was read by Prof. 
Barff on a "New Antiseptic Compound" applicable to 
the.preservation of articles of food. 

The compound in question is an ether of boric acid 
and glycerine of the composition BO,C,H 4 (the chemical 
description in the paper is inaccurate), first obtained by 
Sctaiff and Becchi {Comfit. Rcndus. 62, p. 397, and /. fir. 
chem. , 98, 184V Experiments made with this substance 
on various articles of food, both solid and liquid, seem to 
; have yielded very satisfactory results, as far as the pre¬ 
serving action is concerned; but neither in the paper nor 
I-in the interesting 1 discussion which followed its reeding 
does it appear that the preserving action is due specially 
to the compound in question, or to one of its constituents. 

Ttuft boric acid acts as a preventive of decomposition 
i in organised bodies when present in considerable quantity 
j there is no doubt, but very little is known of its action in 
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thaw cum, and practically nothing is known of its action 
on the human economy, eapeciatiywhen taken in tho eoo- 
stdemblo doses that would be contained in the substances 
pfesevwd by this proposed compound. So Oat it soeau 
at least desirable that a little mom inquiry should be 
made as to tbs physiological action of boron compounds 
before it is proposed as a wholesale preserver of food 
stuffs. 

Of tbe ether constituent of this compound something 
mom is known. It exists naturally in many articles of 
food or drink, and its physiological action has been to a 
considerable extent investigated, and proved to be on the 
whole quite harmless. 

As a preservative against fermentive or bacterial action, 
it has also been investigated more fully than boric acid. 

In a concentrated condition it will resist both ordinal 
fermentation and tbe fermentation of various bacteria in 
a high degree. 

As-the compound BOK^Hj is decomposed into boric 
hydrate end glycerine on contact with water, it would 
scarcely appear that there is any advantage in forming the 
etherial compound. 

It would appear indeed that all the preservative effects 
claimed for this ether can be obtained by the use of gly¬ 
cerine alone, thus excluding a possible source of danger 
in the use of a comparatively unknown substance (physio¬ 
logically) like boric acid (see Kletzinsky, Dingi. poL 
171,370; Kunath, ibid., 193,439; Wagner, Jakresb., 1868, 
523 l Fleck, Dingl. M/., i<£ 487). 


NOTES 

Wb sm pleased to learn that the Imperial Government has 
granted a f nm of 3500 1 (1500/. this year, and 1000/. next), and 
that the Canadian Government has further voted $4000 for a 
station for circumpolar observations. 

In the discussion on the New Code, on Monday Bight, in the 
Houae of Commons, Sir John Lubbock pointed out several of 
it* weak points as regards the teaching of science. He com¬ 
plained that children of the fourth standard were excluded from 
specific subjects, and that, as at present worded, children who 
take class subjects, might never be taught any science at all, 
as one of them must be English, and another might be his- 
teny. It would certainly be disappointing, if, after so much 
thought had been expended in drawing up the New Code, the 
evident desire of its framers to encourage fcience teaching 
should have been defeated. Mr. Moskelyne, Lord G. Hamil¬ 
ton, aqd others, while supporting Sir John Lubbock’s criti- 
.astas, pointed out other defects, which, we hope, will have 
Mr. Mundella’s attention. Indeed, he promised to take tha 
suggestions made into consideration, and, we believe, that if he 
does so seriously, he will see it to be advisable so to frame the 
regulations as to data and special subjects as to secure that the 
elements of natural knowledge will have a chance of becoming 
• regular part of elementary education. The old bugbear 
attached to the name '* elementary science,” and to scientific 
terminology, was alluded to again, but that is a bugbear long 
ago dissolved, and not worth a moment’s consideration ; by all 
who have given the mutter any attention, or who have hod any 
experience in teaching, it is admitted that nothing is more in¬ 
teresting to children of all ages than "object lessons,” i.t. prac. 
deal instruction in science, and nothing more dreary snd un¬ 
profitable than "grammar ” as usually taught. Our New Code 
as-- it stands is a contrast, so far as science is concerned, to 
fee Primary Education Act of France, which has just been pro¬ 
mulgated. Tbe Primary Education wbieh Is compulsory In 
France comprises " Moral and dvit Instruction, reading, writing, 
geography, history, some notions of law and political .economy, 
the dements of natural, physical, and mathematical science, 
their application* to agriculture, health, industrial arts, manual 


labour, and the use of the tools of fee principal crafts, the 
elements of drawing, modelling, end musk, gymnesties, tor boys 
military drill, for girls needlework.” We shall doubtless reach 
this standard some day, aad cue step to it would be to make 
at ten da n ce at school compulsory on all up to tbe age of fourteen 
years. 

Da. Nachtkuu the well-known African explorer, has been 
appointed German Comal in Tunis. 

M. Paul Birt was on Monday elected a Member of tbe 
Paris Academy of Sciences, in fee Medical Section. 

Tub directors of fee Crystal Palace have appointed the fol¬ 
lowing twenty-one British jurymen for the International Electric 
Exhibition :-Capt. Abney, R.E., F.R.S., Prof. W. Grylh 
Adams, F.R.S., Major R. F. Armstrong, R.E., Prof. W. E. 
Ayrton, F.R.S., Mr. Shelford Bidwril, SirS. Canning, Prof. R. 
B. Clifton, M.A., F.R.S., Mr. T. R. Cramptoo, C.E., Mr. 
Horace Darwin, Prof. G. Carey Foster, F.R.S., Prof. E. 
Frankland, F.R.S., Capl. Douglas Galtou, C.B., F.R.S., 
Lieut.-Col. W. Haywood, Dr. J. Hopkinsoo, F.R.S., Prof. D. 
E. Hughes, F.R.S., Prof. Flecmiug Jenkin, F.R.S., Prof. J. 
W. Keats, Mr. W. H. Preece, F R.S., Prof. Silvanus Thomp¬ 
son, B.A., USc., Mr. C. E. Spignoletti, C.F.., and Lieut.-Col. 
Webber, R.E., president, Society of Telegraph Engineers. 

TttX present season seems to have been is remarkably early 
and open in tbe Arctic regions a* it has been with ourselves. 
The captain of the French steamer Si. Germain reports having 
encountered an ice-floe of vast extent during his lost outward 
voyage across tbe Atlantic. During the night of February 34-5 
the vessel passed through two fields of ice estimated at from two 
to three miles in width. On the following morning there lay in 
the course of the ship an immense agglomeration of masses of 
ice, many of which resembled the dtbris of shattered icebergs, 
to which no limit could be seen west, north, or south. At this 
time the vessel was in lot. 46* N., and long. Jo* W. The ice 
was drifting from north to south, and for two hours the ship 
steamed in a southerly direction along tbe eastern side of the ice¬ 
floe, at full speed, without seeing any opening, its eastern face 
being perfectly level. Soon after eight o’clock a channel about 
two miles wide, and running north and south, opened out, 
which the captain entered, hoping to reach tbe open sea to the 
south, but after about an hour’s steaming the .channel narrowed 
into a deep strait, when he decided to continue his oourse slowly 
and push through the ice, and after three hours perilous naviga¬ 
tion, saw open water to the west, which he at last entered in 
1st. 44* N., and long, jt* W., or about I to miles to tbe south, 
and 60 miles to the west of the point at which the ice-floe was 
first encountered. Even then the southern limit of the floe 
could not be seen, although the atmosphere was exceptionally 
clear at the time. Another report informs us that during the 
latter half of March quite a hundred icebergs were seen off 
Gape Race. 

From Nottingham is reported the death this week, at fee ege 
of seventy-nine yean, of Mr. Sydney Smith, the inventor of the 
steam-pressure gauge, and many other important engineering 
appliances. Mr. Smith was a native of Derby, and was educated 
at Repton Grammar SchooL By fee invention of the steam- 
pressure gauge in 1847 his name became widely known In the 
engineering world. 

Ths death is announced of Mr. William Menelans, • 
gentleman well-known and highly eeteemed in connection with 
the iron and steel industries of this country. He wan in fee 
sixty-fourthyearofhisage. Mr. Menelaus was pest president 
of the Iron and Steel Institute, of which he was one of fee first 
members. He was also the founder of fee South Wales Institute 
of Engineer*. 
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Tub Mm of conducting excavation* la the Delta by means of 
an English fond has now assumed a practical form. The outline 
of operations as now prepared has received the approval, among 
others, of the Archbishop of Canterbury, Mr. A. W. Franks, 

V. F.S.A., Prof. Huxley, F.R.S., Mr. Stanley Lane Poole, the 
Right Hon. Sir A. H. Lxysrd, G.C.B., Sir John Lubbock, 
M.P., Prof. Max Muller, Prof. Owen, C.B., Mr. Reginald 
Stnart Poole, Pnof. Sayce, Hon. J. Villiers Stuart, M.P., Mr. 

W. Spottiswoode, F.R.S., Sir Erasmus Wilson, LLD., F.R.S. 
At the fint meeting a provisional committee was formed, with 
Sir F- r««rnn« Wilson as hon. treasurer. Miss Amelia B. Edwards 
and Mr. Reginald Stuart Poole as hon. secretaries. The society 
is already in communication with M. Maspero with the object of 
going to work directly sufficient funds have been obtained, 

A work of permanent value has been performed by Prof. F. 
W. Clarke, of Cincinnati University, in bis Recalculations of the 
Atomic WeightB, which has been published by the Smithsonian 
Institution as Part V. of "The Constants of Nature." Prof. 
Clarke concludes from his investigation that none of the seeming 
exceptions to Proofs Law ore inexplicable. "Some of them, 
indeed, carefully Investigated, support it strongly. In short, 
admitting half multiples as legitimate, it is more probable that 
the few apparent exceptions are due to undetected constant 
errors, than that the great number of close agreements should be 
merely accidental. I began this recalculation of the atomic 
weights with a strong prejudice against Prout’s hypothesis, but 
the facts as they came before me have forced me to give it a very 
respectful consideration. All chemists must at least admit that 
the strife over it is not yet ended, and that its opponents cannot 
thus far claim a perfect victory.” 

Two interesting discourse*, delivered at a recent public stance 
of the Belgian Academy, appear in the Bulletin of that body. 
In tme of them M. van Beneden makes the record of a buge 
whale (Baleenopteru) captured at Ostend in 1827 (the skeleton of 
uhich was exhibited in most of the European capitals, was taken 
to America, and at length found a final resting-place ,ln Su 
Petersburg) the starting point for a survey of the large amount 
of cetological knowledge acquired since that time. In the other 
discourse, M. Folie laments the backwardness of his country 
ns regards astronomy. "Modern Greece alone, indeed, can 
advantageously dispute with ns the last place in Europe ” as 
regards the history of that science. And it has four centuries of 
Mussulman tyranny for an excuse. M. Folic cites numerous 
facts against the view that observatories have mostly sprung out 
of the interests of navigation. The non-cultivation of astronomy 
in Belgium in the past he attributes to the country having been 
long without national independence and a national dynasty. 
Belgian astronomy only dates in reality from 1834, when the 
Royal Observatory was founded at Brussels. Astronomy and 
geodesy "are still taught throughout Belgium, as physics, 
botany, xoology, physiology, in a word, most of the natural 
sciences, were taught ten or fifteen years ago, that is, without a 
laboratory." And "in none of the Belgian universities, except, 
perhaps, Brussels, is it possible to produce an astronomer or 
geodesists,” M. Folie looks for a speedy rectification of all this. 
In the outset of his lecture be notices the liberality with which 
the Government has lately met his proposal to annex an astro- 
nominal and geodesic institute to the University of Lifcge. 

Thb French military authorities lately announced a compe- 
tition in designs for a soldier’s bed. It was stipulated that th« 
bed should be capable of being raised ogiinst the wall, and In 
that position present a smalt table at which the soldier might 
*t, write, Ac . ; the new bed should allow of utilisation of old 
ones; it should be as cheap as possible, and not need orach 
repair, and it should afford no shelter to bugs (a great pest of the 
French army). More than a hundred models were sent in, and. 


after a huge elimination about a dozen are an trial. Our can* 
temporary, La Mature, in a notice of the more promising designs, 
gives final preference to a bed plumed by Lieut. Bartilloa. Its 
it a piece of canvas is stretched within or slightly above a rec¬ 
tangular frame, by means of a rope passing through sixty-four 
eyelets and round an iron bar parallel with the ftasne, which 
supports it To obviate tearing, the eyelets are encased in 
pieces of leather attached to the canvas. There is a simple 
vertical frame at the head, and the support below, at that end, 
consists of two bars, bent into a shape like that of the lower half 
of a broad capital Q, the vertical part having a board attached, 
which serves as a table when the bed is tilted up on the curved 
bars against the wall (an easy operation). The support at the 
other end is a two-legged stool or short form, on which the 
soldier can sit at the table. The arrangement seems very con¬ 
venient and suitable to the object proposed. 

StGNoR Sella (son of the ex-Minister of Italy) ascended the 
Matterhorn on the 17th ult. with three guides, from the Italian 
side, and descended at Zermatt. No greater difficulties were 
encountered than are mually met with in summer. 

Shocks of earthquake are reported from Ljubinge (llerzego* 
vina) on March 2$, at 6.2 p.m., lasting three seconds; and from 
Trebinje and liUek on the same day, at 6 p.m., direction west 
to east. 

Our Paris correspondent inspected a few days ago, at Fril's 
workshop, the large flint-glass disk which has been cost for the 
Lick Observatory in California, and purchased by the trustees 
for 2000/. It is now on its way to Clarke's for polishing. Its 
diameter is 97 centimetres, its thickness 55 centim., its weight 
X7okilog. Thecasting took place in four days, during which 
eight tons of coals were consumed. The cooling took thirty 
days. On the optical tests being made the glass was found 
perfect in all its parts. The crown-glass disk has been cast and 
is cooling. 

The Easter excursion of the Geologists’ Association this year 
is to Battle and Hastings, and will extend over Monday and 
Tuesday, April 10 and tt. 

The seventh annual meeting of the Members of the Sunday 
Society was held oa Friday, March 31, at its rooms, 9 Conduit 
Street, Mr. Hodgson Pratt presiding. The annual i*i»ort, 
which was read by the Hon. Sec., Mr. Mark H. Judge, referred 
to the work of the Society having been pursued with unabated 
vigour during the presidency of Mr. Thomas Burt, M.P., and to 
the growth of public opinion in favour of ita objects, and said t 
" The conviction is evidently gaining ground that the Govern¬ 
ment cannot much longer delay the extension of its Sunday 
opening policy to the national museums and gnlleries in the 
heart of the metropolis; for since 1854, when the Committee of 
the House of Commons recommended the opening of places of 
rational recreation and instruction after the hour of 2 o'clock 
p.m., both Liberal and Conservative Governments have con¬ 
tinued to open on Sundays, the national museums at Kew, 
Hampton Court, Greenwich, and Dublin, with such results as 
have not only satisfied Her Majesty’s Government, but have had 
the effect of inducing the Corporations of Birmingham, Man¬ 
chester and other large towns in the provinces, to open municipal 
institutions of a similar kind on Sundays. The Sunday Art 
Exhibitions instituted by the Society bod been continued and 
were helpg imitated both in London and the provinces. The 
Right Hon. Vbcount Towerscourt, K.P., was unanimously elected 
president of the Society.” 

ON Saturday afternoon a meeting of the Essex Field Chib took 
place at the Natural History Museum, South Kensington, on the 
kind invitation of Prof. Richard Owen, F.R.S., who conducted 
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the member* through the Palaeontological Galleries, and gave 
most interesting demonstrations of many of the more remarkable 
fossils. Dr. Henry Woodward and Prof. Morris were also pre¬ 
sent, and did all in their power to interest the visitors. After¬ 
wards the Club adjourned to the Exhibition Galleries, Cromwell 
Road, where General Pitt-Rivera, F.R.S., gave a demonstration 
of portions of his Anthropological Museum, particularly dwelling 
upon the developmental ideas underlying the inception and 
arrangement of that unique collection. The two meetings were 
entirety successful, considerably over ICO Members and friends 
being present. 

Thk additions to the Zoolog'cal Society’s Gardens daring the 
past week include a Macaque Monkey {Macaws cynomolgus i ) 
from India, presented by Mks Richards; two Common Mar¬ 
mosets {Hapale jacchus) from Brazil, a Silky Hangnest ( Ambly- 
ihampus ftolosericeus) from Buenos Ayres, presented by Mr. 
George Jacobs ; a Puffin {Frattrcula arctica), British, presented 
by Miss Lane ; a Smooth Snake {Coronetla /avis), British, pre¬ 
sented by Mr. Wm. Penney; twenty-five Madeira Snails {Helix 
maderensis), four Undated Snails {helix undata) from Madeira, 
presented by Mr. George French Angas, C.M.Z.S. ; a Diana 
Monkey {Cercopithecus diana 6 ), a Tolapin Monkey {Cereo- 
pithecus talapin 9 ), a Water Chevrotain {Hyomoschus aqua hats) 
from West Africa, two Green-billed Toucans {Ramphastos 
dicolonts) from Guiana, a Yellow-lored Amazon’ {Chrysalis 
xantholora) from Central America, two Maguari Storks {Dissura 
maguari), an Orinoco Goose {Chmalopex jubata) from South 
America, a Common Night Ileron (Nyctieorax gristtis), Euro- 

j»ean, a-Monitor {Monitor, sp. inc.) from Africa, purchased ; 

two Little Bustards {Tetrax campestris), European, deposited ; 
a Radiated Fruit Cuckoo {Carpococcyx radiatus, from Sumatra, 
received on approval. 


OUR ASTRONOMICAL COLUMN 
Comet iS8z a .—The following elements of the comet dis¬ 
covered in America on March 18, have been calculated by Mr. 
Iliud from observations on March 19, 22, and 25, the first tele¬ 
graphed from America, the two others made at the Observatory 


the run so closely; indeed, between the commencement of the 
seventeenth century and the present time we find only nine or 
ten cases that can be relied upon, in upwards of two hundred and 
twenty which have been computed. 

Variable Stars.— Amongst the object* of this class now in 
a favourable position for observation Is one observed on the 
meridian at Bonn in May, 1864, and rated 9*0 5 it* position for 
1855*0 is in R.A. 13b. 22m. 58*1*., N.P.D. 98*48' <4". It was 
8*5 on April 16, 1855, 9*5 on April 30, 1853, and is entered 
1 OBJ. on Chacornac r s Chart, No. 41; on one occasion previous 
to 1853, it had been noted 8m. On April 5, 1874. it waa a 
faint 9m. It was not observed either by Lalande or BesseL It 
is 9m. on Bremicker’s chart of the Berlin series. An eighth- 
magnitude (Santini calls it a sixth) follows about 10' to the 
south. 

Mira Ce»i attains a maximum on May 23. A minimum of S 
Cancri occurs on April 14, at 9b. 9m. G.M.T. 


GEOGRAPHICAL NOTES 
The following papers will be read at the German “ Geo* 
granhentsg” which will meet at Halle on April 11-14: 
—On some scientific results of the voyage of the Gazelle, 
particularly from a zo geographical point of view, by Prof. 
Studer (Berne); on the progress of our knowledge of Sumatra, 
by Prof. Kan (Amsterdam); on the alleged influence of the 
earth’s rotation upon the formation of river-beds, by Prof. 
Zbppritz (Kdnigsberg); on the colonies of Germans and their 
neighbours in Western Europe, by Herr Meitzen (Berlin); on 
the historical development of geographical instruction, by Dr. 
Kropatschek (Brandenburg); on the treatment of subjects re¬ 
lating to conveyance in geographical imtructim, by Prof. 
Paubtsclike (Vienna); on the introduction of metrical measures 
in geogrsphical instruction, by Prof. Wagner (Gottingen); on 
the relation hetween anthropology and ethnology, by Prof. Ger- 
land (Strassburg); on the ethnological conditions of Northern 
Africa, by Dr. Nachtigal (Berlin); on the Polar question, by 
Prof. Neumaycr (Hamburg); on the geographical distribution 
of Alpine lakes, by Prof. Credner (Greifawald); on the true defi¬ 
nition of the development of coasts, by Prof. Gunther (Ansbach); 
on geographical instruction in its relation to natural sciences, 
by Prof. Schwalbe (Berlin); on the Gutdberg-Mohn theory of 
horizontal air currents, by Prof. Overbeck (Halle); on the 
systematic furtherance of tne scientific topography of Germany, 
by Herr Lehmann (Ilalle). The meeting will be combined with 
a geographical exhibition. 


Perihelion passage 1882, June 12-07195 G.M.T. 

Longitude of Perihelion . 5*2 6 31 ) App. Eq. 

„ ascending node ... 20459 31 | Mar. 22. 

Inclination . 73 42 44 

Log. perihelion distance . 8 870371 

The heliocentric arc described between the extreme observations 
* is only 33', and the orbit is therefore to be regarded as a first 
approximation. Another orbit calculated by Dr. Oppenheim 
from observations on March 19, 23, and 27, give* the epoch of 
perihelion-passage, June 16*5818 G.M.T., and the log. least 
distance 9-07186. It is evident, therefore, that the comet will 
greatly increase in brightness as it draws near to the sun, and 
•wa may look for a naked-eye object a fortnight or so before 
perihelion. The elements, however, will not be' well-deter¬ 
mined in this case, without a much wider extent of observation. 

Dr. Oppenheim finds the following places for Berlin mid¬ 
night. We are indebted for them to Prof. Krueger, the editor 
of the Astronomiscke Nathrichten 
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The mean of the above perihelion,distances is leas than a tenth 
of the mean distance of the earth from the aun, and compara¬ 
tively few comets out of the number calculated hive approached 


With the sixth part of the volume for 1881 of the Zntschrijt 
of the Berlin Geographical Society we have the usual exhaustive 
Catalogue of geographical literature for the year, including 
works and papers in all departments of geography, systematically 
arranged, and covering about 150 pages. No such complete list 
i-. to be found anywhere el-e. Dr. Konrad Ganzemniilfer has a 
I aper in this number on the Climate, Flora, and Fauna of the 
Central Range of the North-West Himalayas. The first psrt of 
the Zeitnhrjft for the present year contains papers by Dr. Theo. 
Fischer, on the Italian Sea-Chart and Maps of the Middle 
Ages; on the Sierr* of Cordoba, by Dr. Wien; on the Ant¬ 
arctic Flora compared with the Palaeozoic, by Dr. Joh. Palacky; 
and on the Cartography of Bolivia, by Dr. R. Kiepert. No. 2 
of the Verkandlunqtn of the Society for 1882 contains a long 
lecture by Herr Buchner on bis three years’ exploration in 
South-West Africa. 


Th» March number of Petermann'>Mittheilungm contains an 
account, by Mr. Knipping, of a recent journey through the 
central mountainous part of the chief island of Japan ; a paper 
on Capt. Gallieni's mission to the Upper Niger, 18S0-81; an 
analysis, by Prof. Zbppritz, of Mr. Stanley’s thermo-baro netrlc 
observations on his journey across Africa; and a necrology for 
the year 1881. 


There have been several books recently published on Mani¬ 
toba, to which, at present, there is a great rush of emigrant*. 
As a rule, such books give only the bright ride of the emigrant’s 
life and prospects Inthe colony, and it ia difficult to get a per¬ 
fectly trustworthy acoount of what the emigrant may expect. 
Two Manitoba books are before u$: one by the Rev. Prof. 
Bryce, of Manitoba College—for education has been well pro¬ 
vided for in Winnipeg already—is mainly historical, giving 
pretty full details of the Earl 01Selkirk’s attempts at settlement. 
Messrs. S. I^w and Co. are the publishers The other n 
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little volume (" A Year in Manitoba, 1880-81 ”) is published by 
Messrs. W. and R. Chamber*, and contains a full and concise 
statement of the experience of an officer and his sons on a small 
farm which they took, about ten miles from Winnipeg. There 
were not a fear hardships certainly, and these are clearly 
brought out; but the other ride is quite as clearly and fairly 
stated, with a considerable balance in its favour. For any one 
contemplating emigration to the Canadian North-west, this is the 
book to get. 

Besides Mr. O'Neill’s paper on his three months’ journey 
inland from Mozambique, the April Proceedings of the Geo¬ 
graphical Society contain a risumi of the information just laid 
before Parliament on the subject of the Russo-Persian frontier 
east of the Caapian, accompanied by a man, which can only 
pretend to reproduce ihe Russian view of the question. The 
other paper describes the journey of a Russian officer from 
Geoktepch to the Kbivan oasis, and is a translation from 
the Russian. Perhaps the most notable matter in the geo¬ 
graphical news is the treaty which M. de Brazza imposed on the 
native chiefs at Stanley Pool, and by which they undertook to 
admit none but Frenchmen; some late news is also given re¬ 
specting Dr. Junker’s journey in Central Africa, and Mr. j. M. 
Schuver’s progress to the south-west of Aby.-sinia. We are 
glad to see, mo, that the international polar meteorological 
expeditions are not neglec ed, some very interesting information 
being furnished respecting those of the Danes to G.,dsbaab, in 
We*t Greenland, and of the Dutch to the mouth of the Yenisei. 
A note ia also devoted to the recent Danish explorations at 
Mear, the Jacobsbavn fjord. The French Geographical Society’s 
meetings are very fully reported, as, indeed, they generally are. 

A NSW Geographical Society was formed lost month at 
Greifswald, in Poineiania. 


A correspondent points out, in reference to Dr. Rae’s cor¬ 
rection of last week, that a gold medal was awarded to Nain 
Singh in 1877, os will be found by reference to the Journal for 
that year, or in the Proceedings (old series), vol. xxi. A gold w atch 
bod previously been awarded to Nain SinRh in 1868, for liis 
route-survey from Lake Mansarowar to Lhasa. 


Mb. R, Arthington, of Leeds, who is well-known as the 
munificent benefactor of African mi. *kme, has just presented to 
the Baptist Society a further sum of 1000/. towards the cost of 
building a steamer for the Upper Congo. 

The Constantine gold medal of the Russian Geographical 
Society was not awarded this year ; the medal ot Count Liitke 
was awarded to Major General Emfeldt and Col. Lebedeff, for 
their geodetical and topographical work in the Balkan Penin¬ 
sula ; the great gold medal of the Ethnographical Section was 
awarded to M. Potanin for his explorations in N01th-We-tern 
Mongolia; that of the Statistical Section to M. Romanoff for 
his work on emigration from the Government of Vya'ka. The 
small gold medals were awarded to the astronomer, F. F. 
Schwartz, the well known explorer of Eastern Siberia, for his 
determinations of positions in Turkestan and Central Asia; to 
M. Domujiroff, for ancmomctrical observations on board of 
ships; to M. Malakhoff, for ethnographical explorations on the 
Ural; and to M. Yadrintseff, for hu work, " Travels in Western 
bibena and on the Altai,’’ Silver medals were awarded to 
Mydame L. Foltoratzkaya, for her album of photographs from 
Western Siberia; toM. l.akbmwyer, for photographs of Caucasus 
and Ural; to M, Kalltin, for maps of the route between Kbiva 
and Akhal-Teke ; to M. Ivanoff, for explorations of the 
Zeraffthan ffUeier : to Acrmnirnfr u.j. 



number of the /swrfs af the Russia* Geography 
Society contains, among other interesting materials, two false 
totodes and longitudes werd determined by th 
!"i e I ^. tb .u ex ^ lorerof ^em Siberia and Turkestan, F. J 


plored to its source, and the most eastern point reached by M. 
Schwartz being the Narat Pass, at the south-eastern frontier of 
the Kulja territory. A series of determinations between Vernyi 
and the Narat Pass, along the Tekes river, were made during 
the same year. The numerous tnagne 1 ic observations made by 
M. Schwartz during these two journeys, will be published as 
soon as calculated. 


MA TTER AND MAGNETO-ELECTRIC ACTION' 
'"I 'HE late Prof. Clerk Maxwell, in his work on " Electricity 
and Magnetism ” (vol. ii. p. 146), lays down as a principle 
that “ the mechanical force which urges a conductor carrying a 
current across the lines of magnetic force, acts, not on the 
electric current, but on the conductor which carries it. If the 
conductor be a rotating disk or a fluid it will move in obedience 
to this force, and this motion may or may not be accompanied 
with a change of position of the electric current which it 
carries. But if the current itself be free to choose any path 
through a fixed solid conductor or a network of wires, then, 
when a constant magnetic force is made to act on the system, 
the path of the current through the conductors is not permanently 
altered, but after certain transient phenomena, called induction 
currents, have subsided, the distribution of the current will be 
found to be the same as if no magnetic force were in action. 
The only force which acts on electric currents is electromotive 
force, which must be distinguished from the mechanical force 
which is the subject of this chapter.” 

In the investigation on electric discharges, on which Mr, 
Moulton and myself have been long engaged, we have met with 
some phenomena of which the principle above enunciated affords 
the best, if not the only, explanation. But whether they be 
r. garded as facts arising out of that investigation, or as experi- 
mental illustrations of a principle laid down by so great a master 
of the subject as Prof. Clerk Maxwell, 1 have ventured to hope 
that they may possess sufficient interest to form the subject of 
my present discourse. 

The experiments to w hich I refer, and of which I now pro¬ 
pose to offer a summary, depend largely upon a special method 
of exciting an induct ion-coil. This method was described in 
two na|jers, published in the Fhtlosophical Magazine (November, 
1879), anil m the Proceedings of the Royal Society (vol, xxx. 
p. 173), respectively; but as its use appears to be still mainly 
confined to my own laboratory, and to tnat of the Royal Institu¬ 
tion, 1 will, with your permission, devote a short time to a 
description of it, and to an exhibition of its general effects. 

■J be method consists in connecting the primary circuit directly 
with a dynamo- or magneto-machine giving alternate currents. In 
Ihe present case, I use one of M. de Meritens’ excellent machines 
driven by an Otto gas-engine. The speed of the dc Merited 
machine, so driven, is about 1 too revolutions per minute. 

In this arrangement the currents in the secondary are of cour>e 
alternately in one direction and in the other, and eijual in 
strength; so that the discharge appears to the eye, during the 
working of the machine, to be the same at both terminals. 

The currents in the primary are also alternately in one direc¬ 
tion and in the other, and consequently, at each alternation, 
their value passes through zero. But they differ from those 
delivered in the primary coil with a direct current and coniact 
breaker in an important particular, namely, that while the 
latter, at breaking, fail suddenly from their full strength to 
zero, and then recommence with equal suddenness the former 
undergo a gradual although very rapid change from a maximum 
in one direction through zero to a maxi¬ 
mum in the opposite direction. The ordl* | I I I I I 

nary currents with a contact breaker would |_| |_[ |_| 

be represented by a figure of this kind, 

while those from the alternate machine approximately by a curve 

of the following form. The rise and fall 

of th* latter are, however, sufficiently “'n C\ C 

rapid to induce currents of high tension \J \J 

and of great quantity in the secondary. 

Fromihese considerations it follows : first, that as the machine 
effects its own variations in the primary current, no contact 
breaker is-necessary j secondly, that as there is no sudden rup¬ 
ture of current, there is no tendency in the extra cunrent to pro¬ 
duce a SpRrk or any of the inconveniences due to an abrupt 
opening of the circuit, f and consequently, that the conden-er 

1 Lecture at the Royal Iasdtution, March 31, by*Dr. W. SpotUSwoode. 
Fm.8. S. 
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may be dispensed with; thirdly, that the variations in the 
primary, and consequently the strength and period of delivery 
of the secondary currents is perfectly regular; fourthly, that the 
strength of the currents in the secondary is very great. With a 
ad-inch coil by Apps I have obtained a spark about 7 inches in 
length, of the full thickness of an ordinary cedar pencil. But 
for a spark of thickness comparable at least with this, and of 
2 inches in lebgth, an ordinary 4-inch coil is sufficient. 

Owing to the double currents, the appearance of the discharge 
is that of a bright point at each terminal, and a tongue of the 
yellow flame, such as is usually seen with thick sparks from a 
farce coil, issuing from each. This torrent of dame (which, 
owing to the rapidity with which the currents are delivered by 
the machine, is apparently continuous) may he maintained for 
any length of time. The sparks resemble those given by my 
great coil (exhibited in this theatre on Friday, April 13,1877, 
and described in the Pkil»sophi(al Magatiru, 1877, vol. iii. 
p. to) with a large battery-power and with a mercury break; but 
with that instrument it is doubtful whether such thick sparks 
could be produced at short intervals, or iu a rapid shower, as in 
thi-t case. 

In order to contrast the effects of the two methods, I will 
excite the coil, first with a battery, and secondly with the alter¬ 
nating machine. Yon will notice that with the battery we can 
obtain either long, bright, and thin sparks, or short and com¬ 
paratively thick discharges; but, unless the latter are mode very 
short, they occur only at comparatively long and even perceptible 
intervals of time. On the other hand, with the alternate ma¬ 
chine, although the method does not lend itself so readily to the 
production oflong and bright sparks, we can produce a perfect 
torrent of discharges more rapid and more voluminous than by 
any other means yet devised. Long bright sparks can, however, 
be obtained by interrupting the flow of the currents from the 
machine, and by allowing only single currents to pass at com¬ 
paratively long intervals. It may he interesting to know that 
the number of current* given out by the machine, and conse¬ 
quently the number of discharges issuing from the coil, is no 
1 m* than 35,200, that is, 17,600 in each direction, per minute. 
The number may be determined by the pitch of the note which 
always accompanies the action of an alternate machine. 

A comparison of the two methods may also be made when a 
Leyden jar is used as a secondary condenser. This application 
of the jar it well known as a valuable aid in spectroscopic 
research; and the employment of the alternating machine so 
materially heightens the effects that, judging from some experi¬ 
ments made in the presence of Mr. Lockyer, and from others of 
a different character in the presence of Prof. IJewar, I am led to 
hope from it ft further extension of our knowledge in this direc- 
tion. In order that you may form, at all events, some rough 
idea of the nature of such discharges, I venture, at the risk of 
causing some temporary inconvenience from the noise, to pro¬ 
ject the spectrum of this spark. 

I will detain you with only one more instance of comparison. 
The ordinary effect of an induction coil in illuminating vacuum 
tubes is well known. The result is usually rather unsteady. 
Several instruments have been devised to obviate this inconve¬ 
nience, 4#. the rapid breakers described Id the P^ocadittfs of 
the Royal Society (vol. xxiii. p. 455, and vol. xxv. p. 547), or 
the break called the “ Tremblear’’ of Marcel Deprez (see 
Comptts rmdtu, 1881, I. Semestre, p. 1283). The use of the 
alternating machine, however, not only gives all the regularity 
in period, and uniformity in current, aimed at in these instru¬ 
ments, hut also at the same time supplies currents of great 
strength. Hie result is a discharge of great brilliancy and 
steadiness, and It is perhaps not too much to say that the effects 
aid comparable to those obtained with Mr. De La Rue's great 
chloride of sliver buttery. The configuration of the discharge 
produced in this wugr can also be controlled by a suitable shunt 
applied to the secondary circuit; for example, one formed by u 
column of glycerine and water, or the one consisting of a film 
of nlumbago spread upon a slab of slate, constructed by my 
-osdfttant, Mr. P. Ward, and here exhibited. 

Contest of the strength of current passing through a tube is 
the amount of surface of negative terminal, which it will illu¬ 
minate with a bright glow. 1 have here a tube with terminals 
in the form of rings each of which would be regarded of ample 
siee for currents ohtaided in the ordinary way. These are now 
all commoted together so as to form one grand amative 
terminal; and it wilt be found that with the current* frtun the 
alternate machine, the whole system is readily Bluminated at once. 


It should perhaps be here remarked that, while the strength 
of the secondary currents passing through the tube is partly due 
directly to the strength of the primary eurrents from the machine, 
it is probably also in part due to the rapidity with which the 
secondary currents falbw one another. Owing to the latter cir¬ 
cumstance the column of gas maintains a wanner and more con¬ 
ductive condition than would prevail if the inteval between the 
discharge was longer; and in consequence of .this a larger por¬ 
tion of the discharges can make its way through than would 
otherwise be the cose. 

Before leaving the instrumental part of my discourse, I desire 
to bring under your notice a modification of the machine which 
we have thus far used for producing, by the intervention of the 
induction coil, currents of high tension. This consists of a 
machine of the same general construction as the other, bat 
having the armatures wound with a much greater number of 
convolutions of much finer wire. The result is a machine giving 
off currents of sufficient tension ho effect, by direct action, dis¬ 
charges through vacuum tubes, and even in air. The currents 
are of course olternate ; but by diminishing the size of one of 
the terminals to a mere point, as well as by other methods 
described elsewhere, it is possible to shut off the currents in one 
direction, leaving only tho.-rc in the other direction to discharge 
themselves through the tube. I hope on some future occasion 
to give a fuller account of this remarkable machine, which has 
only quite recently been completed. 

Returning to the discharge in air, it will be noticed that when 
the terminals are set horizontally, the torrent of thick d ischar ges 
assumes the appearance of a flame, which takes the form of an 
inverted V. This is the result of convection currents due to the 
heat given off by the discharges themselves. The discharges 
are by their nature, as it were, fixed at each end, but within the 
limits of discharging distance, free to move about and to extend 
themselve-. in space, especially in their central part. Further, 
it may be observed that the length of the spark which can be 
maintained is greater than that over which it will leap in the 
first instance. The explanation of this is to be sought in the 
fact, that when the sparks follow vary rapidly in succession, the 
whole path of each discharge remains so far in a heated state, 
as to assist the passage of the next; and, further, that in the 
middle part of the discharge or apex of the where the heat 
is greatest, the heat prevails to such an extent as to render a 
portion of the path highly conductive. This may be Illustrated 
by holding a gas jet near the path of the discharge. The flames 
will then leap to the two ends of the jet, which will perform the 
part of a conductor; and the real length of the discharge will 
tie that traversed from terminal to terminal, minus the length of 
the intervening flame. The permanently heated part of the 
flame will act in the same manner iu extending tile effective 
length of the discharge. 

The discharge which we are now examining is not homo¬ 
geneous throughout, but consists of more than one layer. The 
flame, which, from the fact of its forming the outer sheath of 
the discharge, is the most prominent feature, consists mainly of 
heated but solid particles emanating from the terminals. That 
this is the case may be inferred in a general way from the colours 
which the flame assumes when different substances ore placed 
upon the terminals; for example, lithium or sodium. The 
spectrum of the flame appears to be always continuous. A 
convenient substance to affix to the terminals is boron glass, on 
account of the brilliancy to which it gives rise in the discharge; 
this will enable ua to project the phenomenon. Within this 
sheath of flame, the discharge consists of the pink light charac¬ 
teristic of atr, and in the centre of all the true bright spark. 
There is reason to think that, under certain circumstances, there 
are more layers to be seen; but the above division is sufficient 
for our present purpose. In this somewhat complicated struc¬ 
ture. the pink light corresponds to the arc, and the flame to a 
similar accompaniment which is seen playing about the upper 
carbon in electric lamps when a current of great strength is 
used. 

From this account of the methods here employed I now tom 
to the main question. Xn the investigation, to which allusion 
was made at the beginning of this lecture, it occurred to ns that 
an examination of the effects of a magnetic field on discharge* 
of this character through air ur other gases at atmospheric pres¬ 
sure, aad a comparison with those obtained at lower pressure** 
might throw some fresh light on the nature of rieotricnl dis¬ 
charges in general It u these phenomena to which I now 
propost to ask your attention. 
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When the discharge, originally in the form of a vertical 
spindle, is submitted to the action of a magnet whose poles are 
horizontal, it spreads out into two nearly semicircular disks, one 
doe to the discharges in one direction, and the other to those in 
the opposite direction. As the magnetism is strengthened, the 
flame retreats towards the edge of the disks, and ultimately dis- 
appears. The disk then consists mainly of the pink discharge; 
tat with a still stronger magnetic held, it is traversed at intervals 
by bright semicircular sparks at various distances from the centre. 
In every case, bright sparks pass directly between the terminals 
at the opening of each separate discharge. 


In order further to disentangle the parts of this phenomenon, 
recourse was hid in the original experiments to a revolving 
mirror. The light in the disks is insufficient to allow of a 
I projection of the effects, but the accompanying diagrams re- 
present the appearances seen in the mirror. Fig. 1 shows the 
1 arrangement of the terminals and the magnetic poles; Fig. 2 
the appearance of the discharges in a plane at right angles to 
that of Fig. I; Fig, 3 the appearance of three successive dis¬ 
charges (in the same direction) with a weak magnetic field and 
a slowly revolving mirror j Fig. 4 the same, with a slightly more 
rapid rate of revolution; Fig. 5 a single discharge, with a 



stronger field and greater speed of mirror; Fig. 6 a single dis¬ 
charge in a strong field, with a still greater speed of mirror. It 
should be mentioned, that in all these figures the images to the 
left arc to be regarded as anterior to those on the right, and 
that they represent various phases of the left-hand discharge in 
Fig. 2. 

If, however, we observe the right-hand discharges with a 
mirror revolving in the same direction as before, it is clear that 
the actual curvature of the discharge will be turned in the oppo¬ 
site direction (with reference to the motion of the mirror) to that 


sjiark is, in general, followed by the pink light or are discharge, 
which passes first in (he immediate neighbourhood of the initial 
spark, and gradually extends like an elastic string in .semicircular 
loops outwards ; and that the flame proper is a phenomenon 
attendant on the close of the entire discharge. It should be 
added that observations with a mirror revolving on a horizontal 
axis, and with a horizontal slit in front of the discharge, show 
that the disk is not simultaneously illuminated throughout, but 
that it is a locus of a curvilinear discharge which moves out¬ 
wards and expands in its dimensions from the centre. 




Fm. s 

The mechanism of the discharge would therefore seem to be 
as follows:—In the fust place, os soon as thetensijn is sufficient, 
the electricity from the terminal-, break* through the intervening 
air, but with such rapidity that the fracture is like that of glass, 
nr other rigid substance. This opens a path, along which, If 
there remains sufficient electricity of sufficient tension, the dis¬ 
charge will continue to flow. During such continuance the gas 
becomes heated, and behaves like a conductor carrying a current, 
and upon this the magnet can act according to known laws. As 



Llong as the electricity continues to flow, the heat will at each 
1 momeut determine thd easiest, although not the shortest path for 
Its subsequent passage. In this way the gas, which acts at one 
moment as the conductor of the discharge, and at the next as the 
path for It, will be carried further and further out, until die 
supply of foe electricity from the coil fells, and the whole dis¬ 
charge cease*. We ai% in fact, led by these experiments to the 
conclusion that It is the gas in theact of carrying the current, abd 



54 * 


NATURE 


[April6 , i88fr 


not the current moving freely in the gaseous space, upon which 
the magnet acta, 

This explanation of the magnetic displacement of a discharge 
receives strong support from the phenomena represented in Figs, 
5, 6, and 7. The successive bright lines there shown must oe 
due to successive falls and revivals of tension within a single 
coil dischvge. The existence of such alternations in coil dis¬ 
charges of large quantity is otherwise known, When the fall 
in temperature is such that the conductivity of the gas is insuffi¬ 
cient to maintain the arc, the discharge can make its way through 
the air only by a fresh rent of the same kind as the first fracture, 
Cut how can this be reconciled with the fact that the tension can 
never reach its original degree, and must, on the whole, be 
gradually falling, and that, in addition, the paths represented 
by these various sparks are successively longer and longer? The 
answer to this question is to be found plainly written in the phe¬ 
nomena themselves. Any irregularity in one of there bright lines 
is always to be found accurately repeated in all of the same series. 
Now, it is scarcely to be conceived that, at successive instants of 
time and in different portions of space, irregularities in the dis¬ 
charge itself, and in the distribution of the gas, so precisely the 
same, would constantly and for certain recur; and we are there¬ 
fore driven to the conclusion, that it is the same portion of gas 
which at first occupied the centre of the field, with its same, yet 
unhealed rent, which is moved outward under the action of the 
magnet. If this be so, we bave in this repetition of minute 
details, nothing more lhan what would necessarily follow from 
successive reopenings of the weak parts of the gas, which would 
be turely found out by the electricity in its struggle to pass. 

The view here taken of the material character of the luminous 
discharge I* further borne out by the fact that the spindle of 
light is capable of being diverted by a blast of air. When the 
blast is gentle, the discharge becomes curvilinear, approximately 
semicircular, and the yellow flame may be seen playing about 
the outer edge in the lame way as in a weak magnetic field. 
When the blast is stronger, the sheet of light becomes irregular 
in form, and it is traversed by a series of bright lines, all of 
which follow, even in their minute details, the configuration of 



Fig. 7. 

the sheet. The analogy between this and the phene mena'pro- 
dneed in a strong magnetic field needs no further remark. If 
the strength of the blast be still further increased, the flame and 
the sheet of fight both disappear, and nothing remains but I 
bright sparks passing directly, and undisturhed, between the 
terminals. In this case the air is both displaced and cooled so 
rapidly by the blast, that it no longer offers a practicable con- 
djuctive path for the remainder tf the electricity, coming from 
the coil, to follow. Of this a auccesion of disruptive sparks is a 
necessary consequence. 

The effect thus produced by a very strong blast is in fact 
similar to that observed when a iar is used as a secondary con¬ 
denser. In this case the electricity, instead of flowing gradually 
from the coil, passes in one or more instantaneous discharges 
with finite intervals of time between them. Each of these has 
to break its way through the air; and that done, it ceases. 
Hence, neither a magnet, nor a blast of air will have any effect 
la diverting such a discharge. 

As a last stage of the phenomena, it may be mentioned that, 
if the intmval between the terminals be near the limit of striking 
distance, either a blast of air, or the retting up of a magnetic 
field, will alike extinguish the direbarge. 

Our experiments have been thus far carried on in air at atmo¬ 
spheric pressure; tut there is nothing in this pressure which is 
essential to them or to the conclusions to which we have been 
led. We may therefore repeat them in air, or any other gaseous 
medium, at any pressure we please. This consideration leads 
'hs into the region (so fertile in an experimental point of view) 
of discharges in vacuum tubes. 

Commencing with a tube of mederate diameter and of very 
flight exhaustion, we an at once recognise our former pheno¬ 
mena slightly changed. Proceeding to another tube, of larger 
diameter and of mederate exhaustion, ard placing it axially or 


equatorially in a magnetic field, we see not only that the dis¬ 
charge (or rather the conductor carrying it) is displaced, but also 
that the displaced part is spread out into a sheet or ribbon, 
showing that the discharge is affected gradually, exactly in the 
same way as was found in the open air. 

When the exhaustion is carried further, the phenomena become 
rather more complicated. At an early stage there is a distinct 
separation between the 14 negative glow ,r and the rest of the 
luminous column; and at a more advanced stage the column 
itself is broken into separate luminosities or striae, When this 
is the case, it is usually said that the negative glow follows the 
lines of magnetic force, while the luminous column distributes 
itself according to Ampire’s law. 

It will, however, be found that when completely analysed the 
action of 1 he magnet upen the strife, taken individually, is the 
same as that upon the negative glow, due allowance being made 
for the differences in local circumstances subsisting between the 
one and the other. We eave elsewhere shown that the negative 
glow is in reality as truty a stria as any other individual member 
of the luminous column; but with this difference, that it is 
anchored to, and dependent for its form on, a rigid metallic 
terminal, whereas each of the others is dependent on the varial le 
form and position of the stria immediately next in order, reckon¬ 
ing from tbe negative end of the tube. 7 he action of a magnet 
in throwing the negative glow into a sheet of light, which is the 
locus of the lines of force pas-ing threugh the terminal, and 
which consequently varies with the position of tbe tube in the 
field, is a phenomenon so well known that w e need repeat only 
a single experiment by way of reminder. 

Although it is not altogether so easy to show that the other 
stris* are directly affected by a magnetic field in the same way as 
is the anchored stria, we may still satisfy ourselves that it is the 
fact, from the consideration that when the Btriac are well developed 
and the magnetic field is strong, it is quite possible to form a 
magnetic arch at any part of the column. In this experiment it 
will he noticed that for the formation of the arch in mid-column 
it is necessary that both poles of the mngnet should act upon 
one and the same stria. This, in fact, means that the pole 
newest the negative end anchors the stria, and thereby brings it 
into conditions fimilar to those of the negative glow. When 
this is effected the two exhibit similar modifications in the 
magnetic field. 

In support of this view, we may adduce another and quite 
independent method of anchoring a stria, and of thereby pro¬ 
ducing a magnetic arch elsewhere than at the negative terminal. 
It was noticed by Goldstein and others that if the negative 
terminal of a tube be enveloped by an insularing surface of any 
form pierced with a number of holes or if a diaphragm simi¬ 
larly pierced be placed anywhere in the tube, that the pierced 
furface will act as a negative terminal. He also found that the 
finer and closer the holes, the more complete the resemblance to 
the action of a negative terminal. But even when the substance 
is metallic, and when the hole* are neither very small nor very 
numerous, a perforated diaphragm will so far act like a negative 
terminal as to serve ns a point of departure of a stria. There is, 
however,, this difference, that the blank space immediately ad¬ 
joining the diaphragm, os it is usually called, is not generally so 
large as that at the true terminal; and tbe striae thus artificially 
formed always lie close up to the holes. The diaphragm, in 
fact, anchors the stria, snd renders it susceptible of the same 
magnetic effect as was shown in the cases studied before. 

The action of a diaphragm in a magnetic field gives rise to 
many other interesting and remarkable results; some of which 
would further illustrate the views now submitted for your con¬ 
sideration. But these must be reserved for another occasion. 

In the foregoing experiments, and in the remarks which have 
accompanied them, I have endeavoured to illustrate, by reference 
to gaseous media, the principle enunciated at the outset, that in 
the displacement of the discharge in a magnetic field, the subfeet 
of the magnetic action is the material substance or medium 
which conveys the discharge. I have shown also that, even 
when the discharge takes place in media so attenuated as to 
produce the phenomena of striae, the same principle applies not 
only to the dircharge ha a whole, bat also to each component 
ttria or unit; and, lastly, that the apparent diversity of effect on 
the various striae is due to local circumstances, ana not to any 
fundamental difference between the 41 negative glow ” and the 
members of the 44 positive column." 

Seeing now that the magnetic displacement of the hminaos 
I discharge means dieplaeement of the matter in a luminous eon- 
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dition, and that a crowding of such luminous matter involves an 
increase of luminosity, may we not infer with a high degree of 
probability that the striae are themselves aggregations of matter, 
and that the dark spaces between them are comparatively 
vacuous. 

. It is true that such a view of the case would seem to imply 
that, ia gaseous media, the better the vacuum the more easily 
can the electricity pass; and that this might at first sight appear 
to be at variance with the known fact that the resistance of a 
tube decreases with the pressure until a minimum, determinate 
for each kind of gas, and then Increases. Bnt it has been sug¬ 
gested by Edlund (Annates dt Ckmxt et dt Physique, 1881, ton. 
m. p. 199) that the resistance of a tube may really consist of 
two parts first, that due to the pa sage of the eUctritnty through 
the gas itself, and, secondly, th t due to its passage from ihe 
terminals to the gas; and al->o that the former decreases, while 
the latter increases, as the pressure U lowered. On this suppo¬ 
sition, the observed phenomena may be explained, without 
assigning any lim t to the facility with which electricity may 
traverse the mo-t vacuous space. 

We may even carry the suggestion of a resistance of the second 
kind a li.tle further, and -uppo.e that there is a resistance due 
to the passage of electricity fr >m a medium of one density to 
that of another, or from layer to layer of different degrees of 
pressure. And from thi- paint of view, u e may regard the slriot 
as expressions of resistance due to the varying pressure in dif¬ 
ferent parts of the tube. Into the question, whence thi- varia¬ 
tion of pre-sure, 1 am not at present prepared to enter; it must 
suffice fur thi> evening, to have shown that the conclusions 
which wc have drawn from our experiment?, me mt ii di<- 
accordance with other known phenomena of the electrical 
discharge. 

The warning hand of time hids me not to prolong my discus¬ 
sion of the subject. Hut before closing, 1 would i*oiul out that 
these laborat >ry experiments are not unsuggestive in reference 
to larger questions, It has long been, and still is, a disputed 
question whether a display of the aurora borealis ever takes 

E lscc at any considerat le elevation above the earth’s surface. 

In the one hand, oh ervatiotis are cited giving a not unfrequent 
elevation of nearly 200 miles; while on the olh.T, experiments 
with vacuum tubes appear to limit the range to less than forty 
miles. The observation is perhaps a doubtful one at best; it is 
not easy to fix the positi in of so faint and flickering n pheno 
uenon, and it is perhaps even more difficult to identify a parti¬ 
cular phase of it when seen from two distant positi .as. But the 
recorded data are still entitle I to s >me consideration, especially 
if it has lieen shown that the evidence furnished by vacuum tubes 
is not conclusive against the higher estimate. 

It would be very pleasant, if, wafted by the breezes of scien¬ 
tific imagination, we we.e to set full sail, and navigate our bark 
into still more di-tant space. And, indeed, we are under no 
•light obligations to th se strong minds and courageous spirits 
who thus adventure themselves out beyond well-known waters; 
for the treasures which they bring lack from every such voyage 
arc both valuable and strange, and they set men thinking on 
new and untrodden lnes. Hut lest, less fortu ate than my 
neighbours in any such venture, I should fail to fall in with a 
returning current, capable of recovering my expended energy, 
and of restoring myself to terra firma, I must here pause. It 
is, however, said, that in the mind of every one, even the most 
philosophic, there is a tender part 1 and therefore I must ask 
your indulgence, if, while resolutely turning my back on physical 
speculations, 1 still return for a moment to my first love, mathe*, 
metical contemplation. For, in the region which we have been 
considering, namely, the magnetic field, explored and represented 
tor its electric action, we seem to have entered upon a world which 
Klemann might have longed to see, a world wherein Lobatcheff- 
ski and Beltrami might have enjoyed the full fruition of realised 
ideas, and where even Clifford might have found abundant scope 
for the exercise of hU inexhaustible powers of imagination and 
of thought. * 


FLORA OF NEW SOUTH WALES IN ITS 
GEOLOGICAL ASPECT 

THIS, the oldest of the Australian settlements, may have Its 
'•* grouped as fol'ows s—(i> That of the sandstone* or 
poor country represented by the Frotead* and Epacrid*; (a) the 
Mktem dope* or co»«t range represented by the tree-nettles *ad 
the palms; (3) the old mountain shrub# re. re?en“ed by tsssi- 


fras, tree ferns, and myrtles; and (4) the interior plains repre¬ 
sented by Cfaenopods and Composite. It may be wondered 
how the di-tribution of the vegetation has originated, That the 
Australian continent has risen slowly, is gathered from numerous 
proofs, among others the very apparent one of the strata exhibit¬ 
ing preponderate^ a horizontal pane. It may further he inferred 
that in its uplifting, the outer na of the continent was slightly 
more elevated than the interior. This taken into consideration 
along with what doubtless at one time existed, namely, a great 
inland eta, abundance of marshes and mud, and a once probable 
greater rainFall, and particularly the latter, though one and all 
may have contributed to the present physical features, and con¬ 
sequently plant life. Another interrogatory arise?, viz. Whence 
the coal-seams ? As to these, there is some likelihood they are 
the remains of vegetation borne hence from a now sunken conti¬ 
nent eastward of Australia; New Zealand, Norfolk, and Howes 
Island being outliers or now mere island vestiges of the said 
great land area in the Pacific Ocean. 

Of the four local divisions above enumeiatetl, the most typical 
vegetation of the fir t is the group Proteacece, a very ancient 
family, extending bick to the secondary period of geology, from 
which time Australia apjarently has never been submerged, A 
point of very considerable i nporlance os bearing on this bug- 
coininued stability of the Australian continent may be derived 
from the remarkable close relationship and insensible gradation 
of some plant*; for instance there is great difficulty in separating 
species of Eucalypti, Banksias, &c. Thos it may be said none 
or few of the connecting links have been lost, as must necessarily 
have been the case had submergence and elevation of the land 
have occurred. 

Many cui bus problems yet await investigation, such as the 
fertilisation of the Proteads, including the btylcworts and 
Goodenia family. Again, have the Epacrid* once been a 
family of trees, wherefrom the living species are but decadent 
example* ? The Casuarinem, or Beefwud tribe, are u idoubtedly 
an ancient group, and like conifers, flourished in the dawn 
of life. The second division of the eastern slopes, Pal .ns, and 
Tree nettles possibly may have had an Asiatic origin, through 
the Maliyau Archipelago. They appear not to lie truly 
Australian in origin, but themselves only lung established 
colonists. On the contrary, among the third divi i in of the 
cold mountain scrub-, the Doropbore {.Sassafras) hold a con¬ 
spicuous place, and evidently are of Australian derivation. The 
peculiar vcgc'ation of the interior phins or fourth division, the 
Clienopod.s and the Com posit k, arc rapidly becoming one of the 
past, and the small species even now are sensibly giving place 
to tile introduced grasses and weeds. Apart from the groups 
mentioned as most typical of the four areal division* in question, 
as regards tiie Acacias and Eucalypti, they have the widest dis¬ 
tribution and complicated genera. They both appear to be 
genera at their zenith, having exi-ted long euongh to pass Into 
redundant forms, but not long enough to have been exposed to 
vicissitude- and decline. Their absence from Howe's Island 
and New Zealand shows they in all likelihood did not belong 
to the hypothetical submerged continent, nor are they old 
enough to be found along with the Laurel and other remains of 
the gold drift. (Abstract of a communication by Mr. Robert 
Fitzgerald, F.L.S., read at the meeting of the I.innean Society, 
February 2, 1882.) 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cambridge.— The recent report of the Council of the Senate 
relative to the proposed Frote»sor*hipof Animal Morphology, is 
creditable both to the University and to the Council. We think 
it desirable to quote some of its paragraphs entire. “The suc¬ 
cessful and rapid development of biological leaching in Cam¬ 
bridge, so honourable to the reputation of the University, has 
been formally brought to the notice of the Council. It appears 
that the daises are now so large that the accommodation pro¬ 
vided but a few years ago has already become insufficient, and 
that'plans jor extending it are now occupying the attention of 
the Museums and Lecture-Rooms Syndicate. 

** It-is well known the; one branch of this leaching, vie., that 
of Aaltnal Morphology, has been created ia Cambridge by the 
efforts of Mt. F. M. Balfour, and that it has grown to it# ptesent 
importance through his aWIi y as a teacher and his scientific 
reputation 1 

u The service to the interests of nut ind Sttsnoe thus rendered 
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by Mr* Balfour having been to far generously given without any 
adequate academical recognition! the benefit of ite continuance 
ie at present entirely unsecured to the University, and the pro- 
greaa of the department under his direction remains liable to 
sudden cheek.” 

It is recommended that a Professorship of Animal Mythology 
shall be established, terminable with the tenure of the first 
Professor ; the stipend to be 300/. a year; the Professor to be 
appointed by vote of members of the Senate on the Electoral 
Roll. Thadutyof the Professor is defined ss "to teach and 
illustrate the principles of the structure and development of 
animals, to apply himself to the advancement of the knowledge 
of those subjects, and to promote their study in the University.’' 
The Grace will be proposed on May tl. 

From the reports of the natural rcience examiners in the last 
Local Examinations, we learn that the Junior Chemistry paper 
was very feebly answered, many being unable to explain the 
difference between a chemical compound and a mechanical mix* 
ture; but the practical work was satisfactorily done. The 
senior boys did well in chemistry, though the girls did badly. In 
heat, there were many failures among the Juniors, with great 
want of exactness in the definition of important terms: the 
majority failed to do a very simple calculation concerning the 
expansion of a solid; the Seniors did better. In Statics and 
Hydrostatics the papers of the Juniors were unsatisfactory; the 
answers to one numerical question were mostly confused masses 
of figures without a single word to serve as a clue to the laby¬ 
rinth. The Seniors also receive a bad report; the questions in¬ 
volving accurate definition were not either attempted or were 
poorly done. In Botany the Junior papers were moderately 
good; there was, however, a tendency to tne indiscriminate use 
of technical terms without a due regard to their meaning. The 
Seniors in many cases showed complete ignorance of tone of the 
most elementary facts j the description of specimens was espe¬ 
cially bad. In zoology both Juniors and Seniors did fairly well; 
still there was a general absence of diagrams, and little evidence 
of practical work. One valuable remark of the examiner is that 
young scholars should not be informed of the erroneous ideas of 
the older naturalists, even though the errors are pointed out, as 
unnecessary trouble is thereby given, and confut-ion i* likely to 
be caused- In Physical Geography, good papers were sent up ; 
but in Geology the majority were altogether unsatisfactory. 

The examination for a vacant Sheepshanks Astronomical Ex¬ 
hibition will be held in Lecture Rtom No. 7, at Trinity College, 
on Monday, April 24. 

The Demonstrator of Comparative Anatomy will take an 
advanced clam for instruction in the Sauropsida next term, 
beginning April 18. 

Edinburgh.—A t the close of his lecture on Friday, 31st ult., 
Prof. Archibald Geikie was presented with an illuminated 
address by past and present students of the Geology class in the 
University of Edinburgh. Mr. John Murray, of the CkalUngtr 
Expedition, presented the address, which was as follows 
. " Sir,—We, your present and former students in the University 
of Edinburgh, beg to pay you the tribute of a brief farewell. 
While rejoicing in the honour conferred on you by your appoint¬ 
ment as Director-General of the Geological Survey of Great 
Britain and Ireland, we would record, along with the expression 
of our most hearty congratulation!', our deep seme of the loss 
which both we and our Alma Mater will sustain by your de¬ 
parture. To the distinguished services you have rendered the 
science in which you have taught as to share your interest and 
enthusiasm, we will do no more than refer; though we cannot 
fail to remember with pride how signally you have maintained 
the reputation of the Scottish School of Geology, and of Edln- 
burgh* ita metropolitan seat. We would here simply recall the 
many happy hours we have spent with you, both in the geologi- 
cal classroom and In tfye field, and express, for ourselves and 
for others now scattered over the world, the feelings of gratitude 
and affection with which your name will ever be regarded. We 
ore, sir, with much respect and affection." 

Having read the address, the sentiments of which were warmly 
applauded, Mr. Murray said that Prof. Geikie would find in it 
. the names of about 140 students, and they expected that a 
number more would yet be added. They did not intend the 
address to express all the deep feelings they had towards Pro* 
fence Geikie, nor did the?.attempt to say all that one should 
Wish about the admiration u which they held Pro#. Geikie as a 
scientific man and as a teacher. Upon the fees of the a ddre ss 
inn emne sketches by one of his present pupils, which might 


serve to remind him of the instruments with which they had 
fought, and of some of the battle-fields upon which they had 
been employed together—engaged in a fight in which the students 
knew Prof. Geikie had been a most excellent general far them. 
After mentioning that a casket for the address would be ]we> 
seated at a social gathering to be held in a few weeks thence, 
Mr. Murray, in name of the past and prerent pupils of the clem, 
wished the Professor health, strength, success, and distinction in 
the new sphere of work to which he had been transferred. Prof. 
Geikie, who was warmly applauded, said there were moments In 
a man's life when the depth of his emotion was best expressed 
by silence. Therefore he made no attempt to tell the student! 
how much their kindly feelings always, and this especially 
hearty outburst, had touched every fibre of hit heast. At the 
close of every session he had been accustomed to look forward 
to the final day with great depression of spirits. It had always 
been to him a fad thing to say "good-bye’* to the youog 
men with whom he had been brought into such close pertOMU 
contact during the winter; but this was to be bis last adieu ho 
them, and lie could hardly trust himself to shape into words the 
feeling of genuine sorrow with which he left that dass-room. 
Eleven years ago he began the work of that class. The Chair of 
Geology in the University was founded by the munificence of 
Sir Roderick Murchi-on, who was struck down by illness before 
the arrangements for the foundation were completed, and he 
believed it was largely clue to the present Parliamentary repre 
sentative of the University, Dr. Lyon Playfair, that these arrange¬ 
ments were finally carried out. As the students had said in tike 
address, bis aspirations bad been very strong towards reviving, 
as far as in him lay, the fame of the Scottish School of Geology. 
No one could be more sensible than he was, of how for he hod 
fallen short of the aspirations with which he began his work. 
But although he did not for a moment attempt to justify 
his failures, he should try to show them how difficult 
his task had sometimes bwn. When he entered on his 
duties, there was not one diagram or specimen belongiiqj to thin 
doss. He had to obtain diagrams from all sources, and to make 
many of them himself, there being no great endowment for the 
support of the Chair. One part of hu work during the eleven 
years had been to gather together materials for a class-moseum. 
These he had succeeded in obtaining, partly through pure hare, 
and partly through the kindness of friendly benefactors to tine 
University. This collection, which would be of the greatest 
value in the future work of the Chair, was at present in great 
part stowed away in boxes, for want of space to display it. He 
had much satisfaction in leaving it as a legacy to hut niceonur, 
Having referred to the difficulties which had attended the coo- 
ducting of the class, arising from the deficiency of accommo¬ 
dation, two, and sometimes threi professors using the same 
dus-room, the Professor said this Chair was the first started 
in Scotland for the special cultivation of geology and mine¬ 
ralogy. He believed he was the first in Scotland, I f 
not m Britain, to organise a practical class for the study of 
mineralogy and the microscopic investigation of rocks. Owing 
to the transference of the medical classes to die new University 
Buildingf, his successor would have a series of class-rooms, with 
laboratory and museum attached, and he had no doubt a great 
future was in store for the prosecution of geology in the Uni¬ 
versity of Edinburgh. He nad tried always tomake the cultiva¬ 
tion of field-geology a prominent part of ihe work of the class; 
and some of their pleasantest associations bad been among the 
glens of the Highlands and the bills and shores of the lowlands. 
In concluding, Prof. Geikie thanked tip students very heartily 
for their kindness in the post, and for this crowning mark of 
their regard. Though his voice would no longer be heard within 
these walls, his interest in the students remained os sincere and 
as hearty as ever it was. They knew him well enough to ho 
assured that hie students had been, and always would be, to him. 
person alfrieods. " And now, gentlemen,” he con eluded, " tog 
live our dear old Alma Mater, and God bless you all.” 


The following is the award of the Tuttle Schools* Prist 
Medals of the Geographical Society for 1881:—Physical Geo¬ 
graphy (Examiner Prof. H, N, Moseley, M.A., F.R.S.): Gold 
Medal, Hubert Llewellyn Smith,' Bristol Grammar School} 
Silver Medal, Albert Richard Sharp, Dulwich College. Honour* 
ably mentioned: Andrew Claude Crommelin, mriborougk 
College j Montague Edward Fotdham, London lMMfltttaiht' 
College; SamueF William Cerrutbew, Dulwich College f Am f 
Lewis Humphries, Liverpool Cdttoe. Political GtofMfAy 
(Examiner, Sir Arthur Blytit, K,c 7 m.G„ Agent-Genml^fc# 
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South Australia) Gold Modal, Frank Herman Becker, Dulwich 
College Stiver Medal, Sydney Charles Farlow, Harrow SchooL 
Honourably mentioned Robert Galbraith Reid, Dulwich 
College 


SCIENTIFIC SERIAL S 

Journal of the Iranklin Institute February—On the bell a 
viour of steam in the steam engine cylinders, and on causes of 
efficient, by R II Thurston —What is the mo t economical 
point of cut off for steam engine*, considered as a question of 
finance? lyW 1 ) Marks —Contribution to the hi tory of the 
link motion, by J L Whetstone —A new theory of the su pen 
non system with stiffening truss, by A J Dubois — bteamsbip 
performance by ) W Nystrom —Radio dynamics, atomic 
phyilotaxy and kindred harmonies by P E Cnase 

Bulletin del Aeadimte Roy ale da Sciences de Belgique No 12 , 
1881 —On the probable cause of variations of latitude and ter 
restnal magnetism, by F Folie —Remarks on the electric phe 
nomena which accompany variations of the potential energy of 
mercury by G Van der Mensbrugghe —On comj ound ether* 
of hyposulphurous acid, by W Spring and E Legros —On the 
action of chlorine in nil phonic combinations, and on organic 
oxysulphides, by W Spring and C V ins inger —On the action 
of chlorine on tertiary butylic alcohol by Baron d Otreppe de 
Bouvette —On the structure of gemmiform pedicellaria of 
Spkareektnus granulans and,other Fchimda by A Foettinger 
—Researches on the organisation and development of Orthonec 
tides, by C Tulin —On the respiratory oscillations of the arterial 
pressure m the dog by L Fredencq —On the delimitation and 
constitution of the I wer coal formation of Belgium, by J C 
Porves —On the oscillations of blood pres ure called Periods 
of Traube Henng by I Fredencq —A page of the history of 
a whale, or cetology fifty years ago lecture by P J Van 
Beneden —History of astronomy in Belgium lecture by F 
Folie 

Reale Isttiuto Lonibai do di Saen 11 Letter e i nduonts, vol 
xv fasc iu —Meteorological > Burnt of the year i88r, calculated 
from observations made in the Royal Observatory of Boera by 
E Pint —On the achromana of aphanen (t t colourlessness of 
certain minute organisms) by L Maggi —On the toxical action 
of hydroxylamule, by C Raimondi and G Bertom 

Attx dtUa R Aecademsa de% Luuet, vol vt fasc 6 —On 
Hiemtite, a new mineraiogical species, by A Cossa —On mono- 
bromopynduie, by L Daneti —Observations in addition to the 
memoir entitled On an Organ of some Vegetable Embryos,' 
by G Bhon—On the extraordinary atmospheric pressure of 
January, 1882, by I Respighi 

Bulletins delaSoaltfd'Anthropolepe dePai is, tom iv fasc m , 
1881 — M Tholid concludes his paper on the differences between 
the true Bosjesmans and Hottentots, the former of whom he 
regards as survivors of an aboriginal and once predominant 
race —M Topinard’s report of ms observations on the indi 
genous races or Algeria dunce a bnef sojourn 11 that provmee 
baa given occasion—through his disregard of hu own rules of 
ethnological inquiry, and his hastily formed views based on mere 
sppearsnoe—to the most interesting of the papers and discussions 
reported in these Bulletins Among these are the comprehensive 
expositions which M Topinard gave at a subsequent meeting pf 
hs “ Mdthode d'observation snr le invent & propos de la discus 
ston sur PAlgeria,’ and the descnption of hu own modification 
of u Broca's Goniometer for measuring Cuvier s facial angle on 
the living subject ’ —M Sabatier, ra a paper on the different 
appellations used by the ancients to designate the peoples of 
Africa, endeavours to prove the existence of close analogies 
between Sanskrit, Greek, and the Berber dialect, as shown in 
(bo names of leading African peoples, which he derives either 
cram their predominant occupations, or the nature of the region 
m which they dwelt —M Ameghino describes the result aff his 
mu* explorations of the CheUes beds, ra which no human 
nmeius have been found, while those of the elephant, rhinoceros, 
aaA ttvobear are numerous, together with an abundance of 
bat m terrestrial shells —M Cavaros reports Ms die* 
wf«j of an atelier of Amt implements in the fun, near 
WUsa, winds Appears to betas to the Neolithic age.-**f. Jo 
tarn pmeated Us report on prehistoric osmow katas, which 
taw Qtosnhtat of bk toaugural thesb, undu bused oat study 
of tito spo rim o os ooats i aed in the Broca, and the Beauty's, 


Museum The list of diseases includes most of the modern 
forms, common in infancy and advanced age, while the numerous 
instances of trepanning and the not infrequent coses of well 
consolidated fractures snow that pnmsevat man was not wholly 
negligent, or unskilled in regard to surgical methods —A new 
case of so called hermaphrodnun reported by M Magitot, gave 
rise to considerable discussion, in the course of which it wrs 
agreed that the use of the term was not in harmony with the 
present state of physiological inquiry, and that the abnormalities 
m question ought to be included under the general head of mal 
formations, or embryonic arre t of development —We has e further 
to notice papers by Madame Clemence Royer on LeBienetlalot 
Morale by M Zaborowski on the memory and its distur 
bances by Mr Foley on the relations between the mode 
of life and character of tropical peoples, and the humid climate 
in which they live and finally two highly important communi 
cations received from M de Ljfolvy, on the cramomctnc and 
other measurements made by him while travelling in the 
Thibetian Kashmir, and other Indian territories His observa 
tions on the Baltis, I liassas Ladakis, Koulous and Lahouhs— 
the two last named of which practise polyandry, and follow a 
degraded form of Bonddhism—supply highly interesting, and 
hitherto unknown materials towards our better acquaintance with 
the ethnological and sociological hi tory of these tnbes 


SOCIETIES AND ACADEMIES 

London 

Royal Society, March 9 1882—* On the Spectrum of 
Carbon by G D I iveing M A FRS, Professor of Che 
mistry, and J Dewar, M A , PUS, Jacksonian Professor, 
University or Canbndge 

Angstrom and Thalen, in their memoir a< On the Spectra of 
the Metalloids (Nova Acta Reg Soc Upsal , Ser 111 vol ix ) 
give a map and table of wave lengths of the lines due to carbon 
in the visible part ef the spectrum, os distinguished from the 
fluted spectra given by compounds of carbon, namely carbonic 
oxide, cyanogen, and acetylene These lines, they state always 
apjeared when very powerful induction sparks were passed 
through the vapour or any compound of carbon, or between 
carbon electrodes This line spectrum is remarkable for sim 
plicity consisting of eleven lines, of which the single line in the 
yellow, followed by a triple group in the green, and a very 
strong line in the blue, recall vividly the spectrum of mag 
nesium , and as we know two modifications of the spectrum of 
magnesium which seem to be due respectively to the oxide and a 
hydride, the parallel between the behaviour of the two elements 
u the more striking 

The authors figure the ultra violet spectrnm of carbon to a 
scale of wave lengths within the range of the rays transmitted 
through calcite The lines figured have been observed in photo 
graphs of the spark of a large induction coil, having a large 
Leyden jar in connection with the secondary coil, between poles 
of purified graphite in air, carbonic acid gas, hydrogen, and 
coal gas The game lines have been observed in photographs of 
the spark between iron, and between aluminium poles m car 
bontc acid gas By comparing the photographs taken under 
these different circumstances, they have, they believe, eliminated 
the air lines, which are numerous and strong in the region 
between H and T, and also the metallic lines which graphite, 
purified with the utmost care, stiU exhibited 

The graphite was punfied by being stirred in fine powder into 
fused potash, and subsequent treatment with aqua regia* by pro 
longed ignition m a current of chlorine, and by treatment with 
hydrofluoric acid The wen washed powder was afterwards 
compressed into blocks by hydraulic pressure between platinum 
from these blocks the electrode* employed were cut 
thstanding the purification, the photographs of the spark 
between these electrodes still showed very distinctly lines of 
magnesium and iron. 

The ware lengths of the strongest carbon lines were deter 
mined by means of a Rutherford diffraction grating having 17,296 
lutes to tb$ inch The measures were made in the following 
way —A photographic slide, containing the sensitive 

plate, fitted the telescope in place of the eye- piece, and so ecptd 
easily bb tamed about an axis ootnodent,, or nearly so, with the 
antic axis of (he telescope In taking a me as urem en t of the 
ratttaof a liae the approximate wave-tagth was tint found 
Vtote rpotaaglte t w ee n theneara stcadnijim or other fines o t 
knows vmm length in photographs fatal WA cslcite prisms. 
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The telescope ires then set to the angle corresponding to this 
approximate wave-length for the spectrum of the fourth order. 
The lower half of the slit was closed by a shutter, and the 
photographic aUde having been adjusted for level, the plate was 
exposed to the light whicn came through the upper half of the 
slit, and cave an Image of the lines in the lower half of the 
field. When this exposure was completed, the photographic 
slide was turned round through 180° about the axis of the tele¬ 
scope, so as to bring to tbe top that part of the sensitive plate 
which had been before lowest. It was (hen exposed a second 
time, and thus two images of tbe same line were impressed on 
the plate, which were necessarily at equal dU lance* on either 
side of the point where the axis of the telescope met the plate. 
By a subsequent measurement with a micrometer under a micro¬ 
scope of tbe distance between the two images, end the conversion 
of tnU distance into angular measure, a correction was found, 
which was added to, or subtracted from, tbe reading of the circle 
to get the exact deviation of the ray producing the line under 
observation. Another photograph of the same line was next 
taken in the same way as before, except that the tele, cope was 
placed at the corresponding angle on the other side of the colli¬ 
mator. From the two angles thus found, the wave length of the 
line was calculated. The process was repeated three or four 
times for each line, and the mean wave-lengths thus found for 
carbon lines were 2296*5, 2478*3, 2509 0, 2511*9, 2836*3, and 
2837*2. The wave-lengths of the remaining lines w ere obtained 
by interpolation from measures of photographs on which the iron 
as well as the caTbon lines were shown. The wave-lengths of 
the iron lines rued in the interpolations were deduced from 
photographs taken with the grating in the same way as that 
above described for the carbon lines. The wave-lengths thus 
formed for the remaining carbon lines are given m the table 
below. 


Table of Carbon Lines 


Authors. 

Colour. 

Wave-lens th 

Intensity. 


Red ... | 

6583*0 

2 


6577-5 

I 


( 

5694-1 

4 * 

Angstrom and Tballn < 

Orange. < 

5660*9 

5646’5 

4 

3 

( 

56386 

5 

Yellow ... 

53790 

6 


1 

5 I 50-5 

4 


Green 7 

51442 

3 


( 

5133-0 

5 


Indigo ... 

42660 

I, diffuse 


1 

m 

2, diffuse 

4 , „ _ 



2995*0 

4, very diflure 



2968 0 

5 , „ „ 



2|37 -3 

1 3 



28363 

2 



27465 

3, very diffuse 



2733’* 

1 6, „ „ 


Ultra¬ 

violet. 

26407 

4 , » » 

Liveing and Dewar | 

2541*5 

2528-2 

6 

5 



SR 

5 

1 5 



2515*8 

1 4 



2514-0 

5 



2511*9 

2 



2509*0 

3 



2506*6 

5 



2478-3 

t 



2296*5 

3 


They have also examined the ipechrum of Swan’s incandescent 
lamps. So long as the ctfbon thread is unbroken, it emits a 
continuous spectrum, on which neither bright nor dark lines are 
visible. By gradually Increasing the number of cells in the 
battery, until the thread gave way, they found at the instant of 
fracture, for a small fraction of a second only, that a set of 
Aefinga in the green appeared. In some of those lamps, when 


the current was nearly as much as the carbon thread would bear 
without rupture, a sort of flame appeared in the lamp. On 
examining tbe spectrum of this flame, it gave the fluungs of 
carbonic oxide very distinctly. Closer examination showed that 
this flame was strongest about the junction of ibe carbon thread 
with one of ihe conducting wires, and that, on reveling the 
current, it shifted from one wire to the other, ami the wire about 
which It appeared was always the positive electrode. In fact, 
the flame was the glow of the positive pole attending a discharge 
in rarefied gas ; when the resistance of the carbon thread became 
too great in proportion to the Intensity of the current, the dis¬ 
charge began to occur through the rarefied atmosphere within 
the envelope of the lamp. The spectrum showed that this 
atmosphere contained carbonic oxide. 

By interposing different flames between the incandescent lamp 
and the - lit of the spectroscope, they liAve made some compari¬ 
sons of the probable temperatures of the flames and fllament. 
When the flame was that of a Ilunstn burner, in which was a 
platinum wire w ith sodium carbonate, the yellow sodium lines 
were seen bright above and below tbe continuous spectrum of 
the carbon thread, but reversed where they crossed it. When 
lithium was substituted for sodium in the flame, the red lithium 
line was also seen bright above and below the continuous spec¬ 
trum, but revered where they crosted it When an oxyhjaro- 
gen jet was substituted for the Bunsen burner, and sodium car¬ 
bonate held in it, the yellowsodium lines were not only bright above 
and below the continuous spectrum of the carbon, but showed as 

a ;ht lines where they crossed it; in fact, they were conspicu- 
y brighter than the carbon. When coal-gas was substituted 
for hydrogen in the jet, the same appearance presented itself, 
only the sodium lines were not so much brighter than the carbon 
as they were before. Fifty Grove’s cell9 were used with the 
incandescent lamp, which were as many as could be used with¬ 
out danger of rupturing tbe threads. When barium chloride 
was held in the hydrogen flame fed with only a little oxygen, the 
bright green line of barium (wave-length 5534) was well seen 
above and below the continuous spectrum, but could not be 
traced either bright or dark Across it. When a flame of eyano- 
en burning in air was interposed, the bright bands of that 
ame could be seen above and below the continuous spectrum, 
but could not be tract A either bright or dark across it. Wb«n 
sodium carbonate w as held in this flame, the yellow sodium lines 
were seen feebly reversed where they crossed the spectrum of 
the incandescent lamp. They infer from these experiments, that 
the emissive power of the carbon thread for light of the refrun- 
gibility of the D lines is nearly balanced by that of sodium in 
the flame of cyanogen burning in air, but is sensibly less than 
that of sodium, at the temperature of a jet of coal-gas and 
oxjrgen, much less than that of sodium in the oxybydrogen Jet. 
This seems to render it probable that the temperature of the in¬ 
candescent thread is not for different from that given to sodium 
by a cyanogen flame burning in air, but is less than that of nn 
oxybydrogen flame, though this does not necessarily follow fromtbc 
experiments, inasmuch as the radiation of tbe sodinm is so much 
more limited as to range than that of tbe carbon. When a 
Bunsen humer or a gas blowpipe flame was interposed between 
tbe lens and slit, no reversal of tbe hydrocarbon bands could be 
seen. When magnesium was burnt between the lens and slit, 
the magnesium line* ( 3 ) were seen bright, eclipsing tbe carbon. 
Possibly the smoke of magnesia may nave considerably helped 
to eclipre the light of the carbon. 

Chemical Society, March 16.-—Prof. Roscoe, president, in 
the chair.—The following papers were read 1—On valency, by 
Dr. Armstrong. The bulk of this paper is taken up with a con¬ 
sideration of the valency of carbon in the hydrocarbons, and 
especially with the formulae proposed by Kekule and others for 
benzene. The author concludes that a simple hexagon in which 
carbon acts practically as a triad, agrees best with the various 
reactions of benzene.—Contributions to the chemical history of 
the aromatic derivatives of methane, by R. Meldola. The author 
investigates tbe action of benzyl chloride upon diphenylamine, 
and tbe action of oxidising agents upon the product. The sub¬ 
stance thus produced is a green dye, "viridin," which by the 
action of strong sulphuric acid forms auJphonic adds, the alkaline 
salts of one of these acids dyes woollen fabrics from an alkaline 
bath. Thu colour is tbe duorideof a base which the suthorbas 
proved to be diphenyl diamidotriphenyl carbinol.—On some 
constituents of resin spirits, by G. H. Morris.—The lower Trac¬ 
tions of resin spirit yield on standing a crystalline sttbetanee. 

| This body has been examined by the author. It has (he formula 
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C r H]40 t Hg0 : it is formed from a hydrocarbon heptin C 7 Hq, 
billing at 103* - 104°, contained in resin spirit. The author has 
also studied the action of nitric acid, permanganate, &c. t on 
heptin,—On pentathionic acid, by Watson Smith and T. Taka¬ 
matsu. The authors reply to criticisms advanced by Lewes, 
Spring, Curtlus, &c., on their previous work, and give further 
experiments on the subject.—On the preparation of diethyl 
naphtbylamine, and the action thereon of sulphuric acid at high 
temperatures, and of phosgene gas, by B E. Smith. 

Chemical Society, March 30.—Anniversary Meeting.—The 
president, Prof. Ro->coe, F.R.S., gave his annual address, and 
congratulated the Fellows on the satisfactory condition of the 
Society, lioth numerically and financially: 1175 Fellows are 
now enrolled on the register.—A ballot was then h<dd for the 
election of Officers ana Council, and the following were duly 
elected .■—President, Dr. J. H. Gilbert. Vice-presidents: F. 
A. Abel, Warren De La Rue, E, Frankland, J. H. Glad-tone, 
A, W. Hofmann, W. Odling, Lyon Playfair, II. E. Ro-cje, 
A. VV. Williamson, A. Crum Brown, J. Dewar, P. Griess, A. 
V. Harourt, J. E. Reynolds, E. Schunck. Secretaries : W. 
H. Perkin, H. E. Armstrong. Foreign Secretary, Hugo Muller. 
Treasurer, W, J. Russell. Ordinary Members of Council: E. 
Atkinson, W. de W. Abney, F. D. Brown, F. R. Japp, H. 
McLeod, G. H. Makins, E. J. Mills, I.. O. Sullivan, C. Schor- 
iemiier, J. M. Thomson, W. Thorp, T. E. Thorpe. 

Meteorological Society, March 15.—Mr. J. K. Laughton, 
F.R.A.S., president, in the chair.—The following gentlemen 
were elected Fellows of the Socie'y:—T. II. Baker, J. T. 
Barber, W. H. Jackson, Caj*t. J. Simpson, K. F. Sturge, and 
Sir B. J. Sulivan, K.C.B.—The nre-ident (Mr. J. K. I aughton) 
gave a historical sketch of the different classes of anenometers. 
He remarked that anemometers are instruments for measuring 
the strength of the wind ; they are of different classes, according 
as the strength is estimated by the pressure on a surface, or by 
the velocity, by its power of suction, or hy its cooling effects. 
Those that measure pre-sure may do so either by causing the 
plate which receives the wind to swing backwards along a gra- 
dua ed quadrant, or by bridling, that is, restraining that motion, 
and observing the resistance called into play ; or by receiving 
the wind on a plate which can only move backwards, against 
either a spring, a lever attached to a weight, or a column of 
liquid. Others, again, receive the wind on the surface of the 
liquid, and show the pressure by the disturbance of the equili¬ 
brium in a siphon tube. At the present time, and in this 
country, instruments that measure velocity are more generally 
preferred, the type now commonly adopted being that known at 
Robinson’s cups, In which four he nis; herlcal bowls placed at 
the arms of a horizontal cross cause it to rotate freely as the wind 
blows against them. But many very different instruments have 
been used for measuring velocity, tne most primitive of which 
was a disc" of cork, fringed with light feathers—a species of 
shuttlecock—travelling freely along a considerable length of fine 
wire stretched in the direction of the wind. Rotation has, how¬ 
ever, been the favourite way of bringing the motion of the wind 
within reach of the observer, and to get that rotation almost 
every conceivable form of wheel or fan would seem to have 
been tried. What are known as suction anemometers depend on 
the hydraulic principle of the lateral communication of motion by a 
stream. A current of air blowing across the open end of a 
pipe draws the air out of that pipe, causing within it a partial 
vacuum, which, by various arrangements, can be measured, the 
relative vacuum depending on the strength or velocity of the 
wind which gives rise to it. Several different methods have been 
adopted for measuring this vacuum ; but, though anemometers 
constructed on this principle take hold of the imagination by 
thdf neatness and simplicity, the unknown amount of disturb¬ 
ance due to friction, or—when long pipes are used—to vibration, 
prevent their being received at present as satisfactory gauges of 
the wind’s velocity. Other anemometers have been made on 
the principle that the evaporation of water, or the cooling of a 
heated surface—other things being equal—goes on*t a rate,pro* 
portional to the velocity of the wind; but, in practice, it has been 
found difficult to insure the equality or uniformity of conditions, 
or to make correct allowance for their difference, and at least one 
very ingenious instrument, by receiving the air into different pipes, 
opening different valves according to its varying strength, causes 
them to give out two simultaneous but distinct musical notes, 
the one of which answers to a definite direction, the other 
to a definite velocity. Such things can, at present, only be 
considered as pretty and ingenious toys t they can, undoubt¬ 


edly, mark a difference between one wind and another, but 
are quite unequal to giving any exact measure of relative 
and still more absolute force. Even the more generally recog¬ 
nised types of anemometer, the very commonly used pressure 
plates of Mr. Osier, or the revolving cups of the late Dr. 
Robinson, are by no means entirely satisfactory. The action of 
stream lines in front, or of the partial vacuum behind the 
exposed surface, leads to curious vagaries difficult to understand, 
and as yet impossible to correct. But till they are understood 
and corrected, anemometry, as a science, stands on a very un¬ 
certain basis. The President, in conclusion, said that what we 
want is not so much new and improved apparatus for registering 
or recording ; for though those we have are not perfect, they are 
far superior to the anemometers they are applied to. What we 
a ant is rather some radical improvement in the instrument itself 
or in the theory which translates its action. It is to this that we 
would wiih more especially to call the attention of all meteoro¬ 
logists.—In connection with this meeting there was an exhibition 
of instruments, consisting of anemometers and new meteoro¬ 
logical apparatus, &c. The anemometers exhibited were forty- 
five in number, and included, among others, those of Beckley, 
Birain, Gator, Ilageinann, Howlett, Lind, Lowne, Osier, Oxley, 
Robinson, Ronalds, Somerville, Whewell, and Wild. There 
were abo photographs and drawings of old forms of anemo¬ 
meters, damage caused by whirlwinds, &c. 

Zoological Society, March21.—Prof.W. II. Flower, F.R.S., 
president, in the chair.—Mr. J. F.. Harting, F.Z.S., exhibited 
and made remarks on a mummified bird of the genus Sola, and 
some eggs from the guano-deposit of an i-land off the Pacific 
coast of South America.—Mr. Sclater made some remarks on 
“ lipotype- ”—a new term which he considered convenient, in 
order to designate types of life, the absence of which are cha¬ 
racteristic of a particular district or region. Thus, Cenms and 
Ursus were “lipotypes” of the ./Ethiopian region.—Dr. A. 
Gunther exhibited and made remarks on the skin of a pale 
variety of the Leopard from the Transvaal. Dr. Giinther also 
exhibited and remarked upon a specimen of a new Turtle 
(Geeemyda) from Siam.—Mr. R. Bowdler Sharpe exhibited a 
specimen of a Goldfinch from Hungary, sent to him by Dr. J. 
von Madaras7, of the Museum of Buda-Pest, which that gentle¬ 
man had described as Cardudis dedans albigularis. Mr. Sharpe 
observed that a white-throated variety of the Goldfinch was by 
no means unknown in England.—Dr. Hans Gadow, C.M.S., 
read a paper on some points in the anatomy of Fterocles, with 
remarks on its systematic position. Detailed descriptions of the 
alimentary organs and of the muscles were given. The author 
took the opportunity of discussing the clossificatory or systematic 
value of the caeca in bird*. Then, after pointing out the difficul¬ 
ties of placing the Sand-Grouse in the Avian system, he came to 
the conciU’iwn that the Pttrodrtts (Sclater) should lie considered 
as a group co ordinate to the Rasore-, Columbia, and Limicoi.x, 
between which they formed a connecting link.—Mr. W„ A. 
Forbe; read a note on a peculiarity of the trachea in the Twelve- 
wired Bird of Paradise {Stirueides nigra) as observed in a ma'e 
specimen that had recently died in the Society’s Gardens.—Mr. 
Bowdler Sharpe read a note on the Strut oustakti of Hartlaub, 
and pointed out that this bird was none' other than the Grass- 
Owl (Strix eandida).— Capt. G. E. Shelley gave the descriptions 
of some new species of birds which had been obtained in the 
neighbourhood of Newcastle, Natal. These the author proposed 
to name Anthus butleri (a very interesting Yellow-breasted Pipit), 
Sphmaacus nataltmis (the Natal representative of S. afrieanus ), 
and S. intermedins (an intermediate form from Kaffraria).— 
Messrs, Godcnin and Salvin read a paper, in which was giv.*n 
the descriptions of some new species of Butterflies of the genus 
Agrias, from the valley of the Amazons.—Mr. E. J. Miers read 
an account of a collection of Crustaceans which had been made 
by M. V. de Robillard, at the Mauritius. The author called 
special attention to a fine Spider-crab dredged up from a depth 
of eighty, fathoms, which he proposed to name Naia roUllardi. 

Geological Society, March q 2.—], W. Hulke, F.R.S., 
president, in the chair,—William Brown, George Thomas 
Parnell, ontf Edwin Alfred Walford, were elected Fello-ve of 
the Society.—The following communications were readOn a 
fossil species of Camptaeeras, a freshwater mollusc, from the 
Eocene of Skewness, by Lieut.-Col. H. H, God win-Austen, 
F.R.S.—Note on the os pubis and ischium of OmMupsis 
eneamerotns (synonyms— Bneamerotus, Hulke; Bathriosjundy- 
Ins (in port), R. Owen; Cfundrosttatasanrut, R, Owen), by 
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J. W. Hulke, F.R.S., Pres. G.S In this paper (he author 
reviewed (be various contributions to the knowledge of this 
Dinosaur, for which he adopted Prof. Seeley’s generic name 
Qrmtkrfsis, and employed the name eucamerotus, originally 
applied by him to tho genus, as the specific name. He also dis¬ 
cussed the affinities existing between Ornithosis and certain 
other Dinosaurs, such as Cdcotaurus and the American genera 
Csmarmmrw, Atiantosaurus, and brontosaurus, He then 
described the pnblR and ischium which have recently been 
acquired by the British Museum from the collection of the late 
Rev. W. Fox, by whom they were purchased, together with the 
finest typical thoracic vertebra of OrnitAopsis. —On Neustito- 
saurust pusithts (Fraas), an amphibious reptile having affinities 
with the terrestrial Nothosanria and with the marite Plesiosauria, 
by Prof. H. G. Seeley, F.R.S. These remains come from the 
Eettenkohle, a stratum between the Upper Musehelkalk and 
Kenpcr, and were obtained at Hoheneck, about 9 miles north of 
Stuttgart. They have been already noticed by Dr. Fraas under 
the name of Simosaurus pusillm ; but the palate differs much 
from that of this genus, and from all others that are known. 
Ntustieosaurus is the smallest representative of the Plesiosauria 
yet known, and has a special interest as exhibiting hind limbs 
with the characteristics of a terrestrial animal, while the fore¬ 
limbs are modified into paddles. 

Victoria (Philosophical) Institute, April 3.—A paper on 
materialism was read. 


Academy of Sciences, March 27.—M. Jamin in the chair. 
—The following papers were read Double decompositions of 
haloid salts of silver, by M. Berthe lot.—On the velocity of pro¬ 
pagation of explosive phenomena in gases, by MM. Berthelot 
and Vieille. Small detonators (of fulminate) hod been used, 
breaking circuits ar the waves passed ; and the velocity observed 
is now shown to he independent of these. It is also found in¬ 
dependent of the diameter of the tubes beyond 5 mm.—Instan¬ 
taneous photographs of birds in flight, by M. Mnrey.—On the 
variations observed in the herring fishery on the Norwegian 
coasts, by M. Broch. These variations, long recorded at Bergen, 
seem to depend on the movements of large banks of animalculse, 
which are the herring’s food, towards or away from the coast; 
and these displacements are probably due to variations in marine 
currents and dominant winds, which require investigation.— 
First succour to the wounded on the battlefield, by M. Foamier. 
He indicates, in photographs, means that may be used, where 
ombulance-nid cannot be had.—Comet discovered in America, 
on March 19, 1882; observations at Marseilles Observatory, by 
M. Coggia,—Observations of the comet at Paris Observatory, 
by M. Bigourdan.—Observations of solar protuberances, facula*, 
and spots at the Observatory of the Roman College during the 
fourth quarter of 1881, by M. Tocchlni. Inter alia, the protu¬ 
berances diminished in number, from a maximum in September; 
bat they were nearly twice as numerous as in the same quarter 
of 1880. Their height and extent had increased very little. 
Spots and foculte showed, as before, two maxima between ± 10° 
and ±30°.—On hypercycles, by M. Laguerre.—On Pfaff’s 
problem, by M. Darboux.—On a group of linear substitutions, 
by M. Picard.—On discontinuous groups, by M. Poincar^.—On 
the application of the resistance of materials to the pieces of 
machines, by M. LeautA—On the compressibility of gases, by 
M. Sarran. Clausius' formula represents, with much exactness, 
the compressibility of six gases studied.—On the relation 
+ /, /) - o relative to gases, and on the law of dilatation of 

these substances at constant volume, by M. Aroagat.—On a 
certain da-s of equipotential figures, and on M. Decharmc’s 
hydraulic imitations, by M. Galbbard.—Telephonic indicator 
of the torsion and velocity of rotation of the motor-axis of 
machines, and consequently of the work, by M. Recio. 
This enables a single observer to make the measurements at 
a distance. The principle is that of the induction balance.— 
Action of telephonic currents on the galvanometer, by M. de 
Chofrionnet. Sounds of uniform intensity do not affect a sen¬ 
sitive galvanometer, bat the needle is deflected when the Intensity 
varies, the direction being opposite in increase and decrease, 
This is easily explained.—On the absorption*spectrum of ozone, 
by M. Chappufa. The spectrum is morn characteristic than any 
other properties; the attunr specifies the wave-lengths of the 
bands, and describes their appeaihaea and order of oecnnenoe 
under varying conditions.— Res e arches no cootie, by ANte 
Mailfert This relates to action of oiene on organic nutters, 


on several metallic oxides and sulphides, and on salts whose 
bases are susceptible of suroxidation.—Action of alkaline solu¬ 
tions on protoxide of tin, by M. Ditto.—Experimental researches 
on the constitution of cements and the theory of their hardening, 
by M. de Cbatelier. He examined thin plates of Port bum 
cement with the polarising microscope, and indicates the sub¬ 
stances present and those produced in-hardening.—On camphol- 
urethane, by M. Halles.—Action of cyanogen on sodised 
menthol, by M. Arth.—Preparation of pare carbon for electric 
lighting, by M. Jacqueiain. The method is, directing a current 
of dry chlorine for thirty hours on several kilogrammes of 
crayons of retort-carbon heated to a bright red, and afterwards 
Letting carburet of hydrogen vapour circulate slowly among them 
for five or six hours ; another method, action of fused caustic 
potash or soda; a third, action of hydrofluoric acid. 1 he author 
also prepares directly pure graphitoid carbon by decomposition 
of organic substances through heat. A photometric table of 
different carbons is given.—Intestinal digestion, by M. Duchrax. 
—The microzymas of the stomachal glands ana their digestive 

K wer; reply to the question, Does the stomach digest itself ? by 
, Duchamp. The stomachal mucous membrane is digested by 
the microzymas, but the production of new cells is superior to 
the consumption.—Researches on pancreatic albuminoses, by M. 
Bechamp.—On trichinae in salt meat, by M. Colin. American 
salt meat, as now imported, may, only in rare cases, transmit 
trichinosis where the pieces are recent, or large and badly-im¬ 
pregnated.—Similarity of effects of central and cortical lesions 
of the, brain, by M. Couty.—On the reproductive apparatus 
of star-fishes, by MM. Perrier and Poirier.—Development of 
the ovum of Fodotorynt eamtn , by M. de Varenne.—On the 
present state of monetary and note circulation, with some indi¬ 
cations as to modifications following on extension of the metric 
system, by M. de Malarce. England uses relatively the fewest 
monetary instruments (metallic or note money); France much 
more. The total for the former is 4,800 million francs, for the 
latter 8,6oo million. 

Vienna 

Imperial Academy of Sciences, March 30.—L. I. Fitringer 
in the chair,—J. Barrand, “ SyslSme silurien du centre de 
Boheme ” (vol. vi., containing the Acephala, with 361 tables).— 
M. Kovatsch, on the sand covering of Venice and its causes.— 
II. John, on the vapour density ofbromine.—On the knowledge 
of amine bases of secondary alcohols, by the same.—F. Reinitaer, 
studies on the reaction of acetates of chromium, iron, and alu¬ 
minium.—An analysis of a vegetable fat, by the same.—T. 
Tuluj, on radiant electrode-matter (ii.).—E. Tangl, on the divi¬ 
sion of nuclei of Spirogyra cells.—F. Berwerth, on the chemical 
composition of amphiboles.—Dir. Stelndachner, batrachological 
contributions.—G. Tschermak, on the meteorites that fell near 
Mocs (Transylvania).— E. Weiss reported on the elements and 
ephemeris of the comet discovered by Mr. Wells at Boston 
(U.S.A.) on March 18, computed at the Vienna Observatory by 
E. Holetschek. 


CONTENTS Pa6 , 

Tst OarntN or th* Sicks ov thm Zodiac. By Prof. A. H. Saves . jaj 

Tkk Gioloot ov Sutherland .ue 

Oor Boo* Shblv:— 

Homo’s '■Yearin Fiji”.5*7 

Lkttsrs to tub Komur 

On s Perpetual Pans of Secondary Cell.—Prof. A. S. Hansom. <17 

Atistotle on the Heart.—W. Oolb .jsl 

Rime Cloud observed in a Balloon —W. db F0Nvnu.il . ... 399 

The Kunnungs. S. E. Peal.399 

Burrowing Larva,—V. T. Chambers .......... gsp 

Vignette* from Nature.—W. Bvpdbm.. 

Red Flints in the Chalk.—J ohn Babcock, Jun.. 

Ok thb Dispersal ov Frbskwatsi Bivalves. By C«axl*s 

Darwin, F.R.S.. 

The Fishery Exhibition at Edjhsubgk . sao 

Th* Wmos or Pterodactyls*. By Prof. 0 . C Marsh(OTM/ ftw- 
traiicni) .. .... 331 

Th* Institution or Naval Aicwncrs.. .... 333 

New and very Rase Fisk vrqk th* Mcoitbiuunra*. By Prof, 

Hrnr* H. Oicliou.. 

Prov. Barov's New Antiseptic . - ..333 

Noth.,536 

Our Astronomical Column 

" . ..• •::• i 

Matter and Maomrto-xlsctric Action. By Dr. W. Sf imi s - 1 
woods, gwULf (WteDAyniM) - - — 

Flora or Maw Booth Wauhi* its GmumcalArmct , 

Umvxssrrr and “--— 

SoSHTivic Seem 























NATURE 


549 


THURSDAY, APRIL 13, 1SS2 


THE COINS OF THE JEWS 
The International Numismata Orientalia. Vol. ii. Coins 
of the Jews. By Frederic W. Madden, M.R.A.S. 
(London : Triibner and Co., 1881.) 

HIS goodly quarto of nearly 350 pages, illustrated by 
279 woodcuts, forms the second volume of the 
International Numismata Crientalia, which has been for 
some time in course of publication under, we believe, the 
chief editorship of Mr. Edward Thomas. The work now 
before us may be regarded as being virtually a second 
edition of Mr. Madden’s “ History of Jewish Coinage and 
of Money in the Old and New Testaments,” which was 
published in 1864; but in many respects the book has 
been so much enlarged, and wc venture to think im¬ 
proved, that it may almost take rank as a new work. 
Any summary of the strictly numismatic details of such a 
publication would be out of place in the pages of Nature, 
but the public interest in all modern researches in the 
Holy Land, such as those carried on under the Palestine 
Exploration Fund, and the success that has attended the 
foundation of the Society of Biblical ArchBeology, prove 
the strong hold which, in this, and indeed in all Christian 
countries, the cradle of our religion retains. 

Of contemporary witnesses of history, coins are among 
the best, but since the days of Bayer, the Archdeacon of 
Valentia, who wrote “ De Nummis Hebrseo-Samaritanis ” 
just a century ago, there was a lull in the study of this 
branch of numismatics until within the last thirty years, 
when the labours of De Sauloy, Cavedoni, Levy, Von 
Werlhof, Relchardt, Madden, Garrueei, Merzbacher, and 
others began. The results of these labours, incorporated 
in Mr. Madden’s present work, contrast strangely with 
Pinkerton's estimation of the Jewish coinage, as expressed 
in his Essay on Medals, which for many years was almost 
the only work of the kind accessible in English. The 
first edition appeared in 1784, but even in the third 
edition of 1808 we read :— 

“The Hebrew shekels—which are of silver—and brass 
coins with Samaritan characters would have been put 
before, were not, most of them, later than the Christian 
eera, and generally the fabrication of modern Jews. At 
any rate the same impression of a sprig on one side and a 
vase on the other runs through all the coins of that bar¬ 
barous nation ; and the admission of but one of them is 
rightly esteemed to be almost a disgrace to a cabinet.” 

Certainly so far as art is concerned, the best and earliest 
of the Jewish coins compare unfavourably with those of 
the contemporary Seleucid rulers in Syria. For it must 
not bp imagined that the Jewish shekel, notwithstanding 
its frequent mention in Scripture, was at any time an 
actual piece of coined money before the days of the Mac¬ 
cabees—or at the earliest, the time of Alexander the 
■ Great and the high priest Jaddua. If we accept the views 
of Dr. Merzbacher, who is probably the most competent 
jwfce in this matter, the earliest of the Jewish shekels 
were not struck until B.c. 141-140, when those dated 
the year one, were coined. These pieces are of 
silver, about the size of our shillings, and fully twice as 
thick, and range in date from the year 1 to 5. Half 
shekels are known up to the year 4. The devices on the 
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shekels are, on the one side, a cup or chalice, with the 
legend Shekel Israel; and on the other, what 

has been termed Aaron’s rod, but what more resembles 
three lilies pn one stem, and the legend Jerusalem the 
Holy. It is a curious circumstance, that on the coins of 
the first year, Jerusalem is spelt without a yod, and Holy 
is without the article and without the vav, nBHP 
Jerushalem kedoshah; while on the later coins the legend 
is always niyHpil D*taw> Jerushalaim ha-kedoshah. 

Besides the silver coins, there is a copper coinage in¬ 
scribed with “the year four,” but it seems somewhat 
doubtful whether it belongs to the same period as the 
shekels bearing the same date. Possibly future finds of 
coins with the shekels and other pieces cither Jewish or 
foreign intermixed may settle the question not only of 
contemporaneity, but of actual date. The fact of the 
coins of the fourth year bearing upon them the legend, 
“ The redemption of Zion,” as well as the shape of some 
of the letters, points to thetsc coins belonging to a later 
date than the shekels. At the same time the fabric looks 
as if they were of earlier date than the coins of the 
revolts, shortly to be mentioned. 

Of John llyrcanus, Judas Aristobulus, and Alexander 
Jannseus there are numerous copper coins of undoubted 
attribution. The Hcrods and Agrippas are also well 
represented; but among the most interesting, and at the 
same time perplexing coins of the series are those wkigh 
were struck under the revolts against the Roman power, 
from A.J). 66 to 70, under Vespasian, and again under 
Hadrian, from A.D. 132 to 135. Without entering into a*y 
details with regard to these coins, it may be worth while 
to mention some of the devices upon them and to odd a 
few words as to their polceographical bearing. Although 
portraits occur on coins of some of the Idumrcan princes, 
the representation of any living creature is carefully 
avoided on all the more purely Jewish pieces. A favourite 
device is the palm tree, like which “ the righteous shall 
flourish”; though this was also a common device on coins 
of Carthage. The lulab , or bunch of “ branches of goodly 
trees,” and the ethrog , or citron, such as were carried at 
the Feast of Tabernacles, also make their appearance on 
the coins. The vine leaf and the bunch of grapes, pro¬ 
bably typical of “ the vineyard of the Lord of hosts, being 
the house of Israel, and the men of Judah his pleasant 
plant,” are often represented. The flagons and cups, and 
the lyres or “stringed instruments” and trumpets, are 
probably symbolical of the Temple worship; and on 
some of the shekels of the revolts we find a gateway 
which not improbably represents the Beautiful Gate of 
the Temple. 

From a palacographical point of view the Jewish coinage 
is of great value as definitely fixing the ordinary forms of 
certain letters at given dates. This part of the subject is 
well illustrated by a folding plate comprising some thirty 
| alphabets, from the ninth century b.c. to tlie tenth century 
after the Christian era. To these is prefixed an alphabet 
selected from Egyptian hieratic characters, from which 
| M. Francois Lenormant and others have maintained that 
the early Phoenician alphabet was derived. Such a deri¬ 
vation appears to us at the best problematical; but it 
would be too much of a digression here to enter into the 
question. It is more to the purpose tp note that while 
there is in the main a close correspondence betweeh the 
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letters on the early shekels and those on the Moabite 
stone, and on the inscription of Esmunazar, there is in 
the case of some letters on the copper coins of the 
Asmontean family, whic^are regarded as being but a few 
years later in date, a marked divergence. This is notably 
the case with the letters n, 1, and t?; and singularly 
enough these three letters revert to the forms emplojed 
on the silver shekels on some of the coins struck during 
the revolts, though the position of the letters is in some 
cases changed. Possibly the modification in the cha¬ 
racters is due to their being so much smaller on the 
copper coins than on the silver. The persistence of the 
Phoenician or, as it may here be called, the Jewish or 
Samaritan character, is well exemplified by the legend on 
the shekel. It is of course retrograde, or to be read from 
right to left. The legend stands 2 . f' c !W / V IpN, 
but when reversed, and the position of some of the charac¬ 
ters slightly altered, it comes out as ZPL 1 ZPA>L, 
in which SQL ISRAL can at once be seen, especially by 
eyes to which the Greek 2 and P are familiar. 

Any notice of Mr. Madden’s book would be incomplete 
without some reference to the Roman coins struck in 
commemoration of the Conquest of Juda\i, of which 
excellent woodcuts are given. “ Beneath her palm here 
sad Judaea weeps," while the captive warrior with his 
hands bound behind him, and his armour strewn upon the 
ground admirably typifies “ How are the mighty fallen, 
and the weapons of war perished !’’ The sections devoted 
to money in the New Testament and to counterfeit 
Jewish coins will be read by many with interest, while 
the opening chapters on the early use of silver and gold, 
and on the invention of coined money, contain an excel¬ 
lent summary of our present knowledge. To the numis¬ 
matist a work like the present is of special value, but we 
think that the ordinary student who neither knows nor 
cares in the smallest degree for coins as tangible objects 
for study or collection, will find much to reward him for a 
perusal of the non-numisinatic parts of the volume, while 
to thwthcologian, and especially to the student of Jewish 
history, much of the information here contained is almost 
indispensable. John Evans 


THOMPSON'S LESSONS IN ELECTRICITY 
Elementary Lessons in Electricity ami Magnetism. By 
Silvanus P. Thompson, B.A., D.Sc,, F.R.A.S., Professor 
of Experimental Physics in University College, Bristol. 
(London : Macmillan and Co., 1881.) 

E arc glad to welcome a really admirable attempt 
to place before students the modern doctrines 
concerning electricity and magnetism in a popular but 
reasonably accurate form. The book begins with a rapid 
historical sketch of the long known facts on which it is 
the cu'tom to dilate in every elementary text-book on 
electricity; but the historical statements indicate by little 
additional details that they have not been simply copied 
from the joint-stock property of text-book writers, but 
that some original authorities have been referred to. 
This portion of the book occupies the first 190 pages, and 
it does not call for special remark; the illustrations are, 
as a rule, familiar ones, but there is a very convenient 
magnetic map of England for 1888 as a frontispiece; and 
cverjthing relating to the use of iron filings is well and 


clearly put, as would naturally be expected. The author's 
statements of the well-worn facts are moreover interspersed 
with notes and characteristic touches which redeem them 
from dulness. 

The second half of the book commences in Chap. IV. 
with the principle of electrostatic measurement and the 
definition of potential, which the author proceeds to apply 
to various cases ; and he succeeds in giving the theory of 
attracted disk electrometers and of the capacity of con¬ 
densers in a way which it is very satisfactory to find in so 
small a book, It is in the possession of this more strictly 
scientific information that the book differs from its pre¬ 
decessors in the same line, and we think the author has 
shown much ingenuity in contriving to pack into so small 
a compass not only all the ordinary popularly known 
facts, but also a considerable amount of more advanced 
science, which will be most acceptable to teachers and to 
students, who have long been accustomed to a great gap 
between mere experimental treatises on the one hand, 
and advanced mathematics on the other. 

After the chapter on Electrostatics comes one on Elec¬ 
trodynamics and Magnetic Measurements, which is very 
well done, though necessarily too concise to be in all parts 
readily intelligible to a beginner. It contains a reference 
to Rowland’s convection experiment and to Hall’s effect. 
The chapter which follows, on Ohm’s law, is perhaps the 
least satisfactory in the book. We are not satisfied with 
the statement of Ohm’s law, nor with what is said con¬ 
cerning the meaning and measurement of resistance. 
Towards the end of the book comes a brief account of 
the Siemens’ and Gramme machines, of Plantd cells, of 
telegraphs, telephones, and the electric light. There is 
also a chapter on “ Electro-Optic?,” which refers to Dr. 
Kerr’s discoveries and to Maxwell’s theory of light. 

If it is necessary to say anything by way of general 
criticism, it is that the author sometimes shows a dispose 
tion to theorise a little too baldly, and to state without 
qualification, and with an air of certainty and completeness, 
views concerning the nature of electricity, which, though 
undoubtedly they have some truth in them, i.e. which 
certainly are steps towards the truth, yet have no finality 
about them, and which require to be cautiously worded 
and expressed lest they should mislead. For instance, 
his statements in the preface that f< electricity is not two 
but one"; that, “whatever it is, it is not matter and 
not energy that “ it may be heaped up in some places 
and will do work in returning to its former level distribu¬ 
tion,” are all, considered strictly, unjustifiable dogmas of 
the kind we have mentioned. A student ought to be 
puzzled by the unqualified statement “ that more elec¬ 
tricity can be made to appear at one place and less at 
another” when he has leamt from Maxwell that it always 
behaves exactly like an incompressible fluid of which all 
space is completely full. Neither are we altogether 
disposed to approve of the phrase “ Conservation of Elec¬ 
tricity,” by which the author seems to set much store. 

However, all these doctrines are immense improve¬ 
ments on the old forms of the fluid theory, and, being 
steps towards truth, will probably do far more good than 
harm. We are fully impressed with the necessity in teach¬ 
ing of getting some ideas into the heads of the students to 
begin with, and of polishing them up as much as possible 
afterwards. 
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On the whole, then, while we have not been able to 
find any statement which is certainly and distinctly 
wrong, we find a very great deal which is not only 
certainly and distinctly right but which is also exactly 
that concerning which a real student desires, but has 
hitherto been unable to obtain, information; and the 
whole is well and clearly written. We cannot therefore 
too strongly recommend teachers to adopt it at once as 
their text-book. O. J. L. 


OUR BOOK SHELF 

The Tea Industry in India j a Review of Finance and 

Labour, and a Guide for Capitalists and Assistants. 

By Samuel Baildon, author of “Tea in Assam," &c. 

(London : W. H. Allen and Co., 1882.) 

The history of the discovery and introduction of what is 
generally known as Chinese tea, though often told, has a 
special interest to a very large proportion of the inha¬ 
bitants of the civilised world. In every country, indeed, 
on the face of the globe, the people use some beverage 
which they know as tea, and which is prepared in a 
similar way to that in use amongst ourselves, namely, by 
infusion, and often, though made from the foliage of 
indigenous plants, having the same chemical properties as 
true tea. Considering the enormous money value the culti¬ 
vation of the tea plant represents not only in this country, 
but in China and also in India, where it is continually 
extending, it follows that works on this special industry 
would meet with a wide circulation amongst planters, and 
managers and directors of tea companies, notwithstanding 
that books and papers on the subject are by no means 
scarce. 

The work before us is one which, though containing a 
a good deal of information on the practical working and 
financial aspects of tea planting is, moreover, written in 
a 6tyle that will be generally acceptable, especially among 
young planters, who have their way to make in the plant¬ 
ing world, and who want the dry details or drudgery of a 
planter’s routine of toil stated in a clear and at the same 
time easy manner. 

We will not follow Mr. Baildon through all his 
chapters. A glance at the introduction will prove that 
his reason for writing the book has been to show that 
India is the country from whence we get the finest teas, 
and that it is also the country where wc may look in future 
years for the bulk of our supply, holding out inducements, 
as many districts do, for the investment of capital and the 
application of bodily health and talent. In Chapter II., 
on “ India the Home of the Tea Plant,” quotations are 
largely made from the published works of well-known 
botanical authorities, to show' that though cultivated from 
such a remote period in China that the plant is truly 
indigenous to India. The legends connected with the 
origin or discovery of the tea plant in China are told, one 
of which refers its discovery to the year of grace 510. 
The author points out that these legends do not prove 
that tea was discovered in a wild state in China. “ The 
earliest mention,” he says, “tells of people using it, and 
it may be inferred therefrom that they cultivated it. 
Precise and accurate information is obtainable as to the 
actual discovery of tea in Assam, away from habitations 
and in dense jungles far from Cultivated gqmnds.’. But 
similar information is not obtainable in connection with 
the first days-of tea amongst the Chinese.” 

Referring to the altered character of certain districts in 
India now under tea cultivation. Mr, Baildon says. “ Where 
once jungle and its deadly miasma concealed the riches 
and importance of the province, hundreds of thousands 
of acres of open land are now to be seen planted with tea. 
Compared with past times Assam is no longer a howling 
wilderness, and the change from hundreds of miles of 
waste into cultivated land ms altered almost everything,” 


In proof of the superiority of Indian over China teas, 
the author advances many arguments and anecdotes 
of a powerful nature, which, however, may be summed up 
in the simple statement “ that it is systematically used to 
fortify tea from China,” and tlfet there is only one case 
on record of anything approaching adulteration" of Indian 
ten. It is stated that “every pound offered for sale in 
England can be guaranteed as absolutely pure,” and this 
is its reputation with the trade. Mr. Baildon*s statements 
on this head are, we believe, an honest record of facts, 
for it is well known that Indian teas are largely used in 
this country for mixing with inferior China teas. This 
system is well known as “blending," and is stated to be 
resorted to because the public taste has not yet become 
educated to the flavour of Indian leas alone. The 
English tea drinker, however, is rapidly assuming a taste 
for the Indian produce, and the demand for Indian lea is 
already very great. 

On the question as to the kind of men likely to succeed 
as tea planters in India, Mr. Baildcn has a great deal to 
say, and is very outspoken in what lie docs say. His 
estimate of a successful planter is evidently drawn from a 
thoroughly practical experience, and w ill no doubt serve to 
encourage some, as it will to discourage others. 

The book has been carefully revised, and is unusually 
free from blunders, the author widely omitting to go into 
the botanical character of the tea plants any more than a 
reference to the names under which the forms have been 
described. 


A Treatise on the Theory of Determinants j with 

Graduated Sets of Exercises for Use in Colleen and 

Schools. By T. Muir, M.A., F K.S.E. (London: 

Macmillan, 1882.) 

There has been a tendency of late among some of our 
mathematical writers to specialise their labours; thus, 
Ur. C. Taylor has confined his woik chiefly, if not mainly, 
to the geometry of conics; and our present author, to the 
subject of determinants. This is, we think, a good 
practice. Mr. Muir is no novice, and has done good 
work in this field, much of which is original. We have 
long desiderated some such work as this. Mr. Scott's is 
very able, but we cannot but think it is hard for junior 
students. Mr. Muir, we are disposed to believe, has made 
tlie introduction to the subject easier for this class, at the 
same time that he brings before the reader all thafcould 
be expected in a text-book. The work before us consists of 
three chapters, the two first of which do not err on the 
side of brevity; but this fulness serves a purpose, viz. 
“that the reader may become thoroughly familiarised 
with the definition," which, by the way, is too long for 
us to reproduce here. Though the enunciation is long, 
the idea is easily grasped, and when taken in connection 
with the illustrations, is not likely to give much trouble 
to the student to master it. These chapters, as indeed 
the remaining one also, are copiously illustrated by 
graduated exercises. The third chapter is much more 
condensed in style, and treats of determinants of special 
form, vis. continuants, alternants, symmetric determinants, 
Skew determinants, and Pfaffians,compound determinants, 
and determinants whose elements are differential coeffi¬ 
cients of a set of functions, to wit Jacobians, Hessians, and 
Wronskians. 

I rV a final chapter is given an interesting historical and 
Bibliographical Survey, from which the reader learns that 
contributions have been made to the subject from the 
publicatiop of the germinal idea (long unfruitful) by Leib¬ 
nitz in 1693, down to this present work. We may refer 
for further information to the chronological “List, of 
Writings on Determinants” (1693-1880), published by 
Mr. Muir in the Quarterly Journal of Mathematics fqr 
October. 1881. This, the completed list we have seen, 
was to have formed part of the present work. Though 
we have carefully read the book through, vrith the excep¬ 
tion of the exercises, wc have detected nut three or four 
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typographical errors. There are appended “ Results of 
the Exercises.” We take leave of Mr, Muir with the 
hope that he may be soon called upon to revise his book, 
with a view to the issue of a second and succeeding 
editions. 

Experimental Chemistry for Junior Students W. Emer¬ 
son Reynolds. Part II. Non-Metals . (London : 

Longmans, Green and Co., 1882.) 

Tffi* is a most excellent little book on experimental 
chemistry, and should be especially useful to medical 
students, for whom it is chiefly designed. 

There is a very large amount of useful information and 
descriptions of experiments in clear, but not too common¬ 
place language, to make a beginner using the book feel at 
any loss when he shall come to use a larger work. The 
experiments are numbered for reference, and are also in 
most cases explained by an equation in symbols. 

The student who works through this book will cer¬ 
tainly know something practical of chemistry, as it can 
scarcely be used as a cram book. 

We notice that in some of the formulae and equations 
the symbols are adorned with dashes, which it is to be 
hoped have been explained in the first part, otherwise 
they would be somewhat misleading, or at least confusing 
to students at the stage at which they commence to use 
the book. 


LETTERS TO THE EDITOR 
[The Editor docs not hold himself responsible for opinions txpressed 
by his correspondents. Neither can he undertake to return, 
or to correspond with the writers of, rejertai manuscripts. 
No notice is taken of anonymous communications. 

[The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to ensure the appearance even 
of communications containing interesting and novel facts.] 

Vivisection 

In Nature (vol. xxv. p. 482) there is a letter signed “Anna 
Kings ford,” to which I feel compelled to reply. Not that I 
contemplate convincing your correspondent of her error, for I 
have only facts to offer ; l write only for the unprejudiced por¬ 
tion of the English public, to protest with indignation against 
the cajnrnnies regarding physiology and so-called vivisection, 
especially as practised here by Prof. Schiff. 

The theoretical arguments for and against vivisection have 
been di-.cuv.sed to satiety ; I wish to keep strictly to a question 
of facts-, and the only passages in Mrs. Kmgsford's letter against 
which I protest, are the words, “ the horrible tortures perpe¬ 
trated by Professors Schiff, Mantegazza, anil Paul Bert ” ; “ the 
atrocities of vivisection "; “ the prolonged and exquisite tor¬ 
ments to which domestic animals are subjected”; and other 
similar passages. In the first place, Mrs. Kingsford shows how 
ignorant she is of the subject she undertakes to enlighten the 
public upon, by mentioning Mantegazza as “a fair type” of a 
Continental vivisector, when the truth is that Mantegazza did 
long ago make some experiments on living animals, but has not 
done «o for very many year--, is. in fact, not a vivisector. 

As 1 have not been in Prof. Paul Bert’s laboratory, and have 
therefore not been an ejre-witness of his methods, I will say 
nothing of the attack against him. 

I now come to Prof. Schiff, who, of all living physiologists, 
is the one who carries out the most numerous experiments, and 
who may therefore thirty be taken as a typical representative of 
physiological research on the Continent. Having been for the 
last two years constantly in the learned professor's laboratory 
(and, I may add, in a perfectly Independent position), I am able 
to give authoritative testimony as to his methods of study, and 
this testimony », that never daring this time was vivisection 
practised on a feeling animal; and I have repeatedly heard Prof. 
Schiff (whose word no one will dan to doubt) declare that he 
never in bis life had operated on an animal that could feel pain 
-na fact which any one who knows this pre-eminently humane 
and kind man, will readily understand, 1 do not say that no 
vivisections are carried out; on the contrary, often several 
operations included under this comprehensive denomination are 


performed in one day, but never so as to cause pain. Either the 
animal is instantaneously killed by a puncture in the “ ffl uHa 
oblongata,” and artificial respiration set up, or it is completely 
nnmsthetised, and Prof. .Schiff s first care is always to see that 
this has been properly done. The trial with the eyeball is a 
sure criterion. 'I he anoisthetised animals are eventually killed 
in the same manner as the others, while Mill completely uncon¬ 
scious : few other dogs have such a painless death. In those 
cases w here animals which have been operated on are kept alive 
for ulterior observations, the best proof that they do not suffer 
pain is the excellent appetite and healthy appearance of the dogs 
in the school of medicine here, where they are, moreover, 
excellently well-liouscd and fed, for Prof. Schiff says: “I like 
my dogs to be well cared for in every way.” So much for the 
“horrible tortures” perpetrated on the continent. 

I may be allowed to repeat a few words fallen from Prof. 
Schiff s mouth as characteristic of the man. On one occasion I 
heard him say : “I cannot bear the least pain being inflicted on 
animals; 11 on another, seeing me petting a dog which was to be 
experimented upon, lie said: “one must never caress a dog 
before an operation, for otherwise, although one knows it feela 
no pain, one’s hand L not steady for cutting.” 

It is true that there do exist experiments in which the animal 
must retain consciousness in order that the effects may be 
watched; but just because the animal would suffer pain, thttt 
experiments are never carried out by Prof, Schiff. 

Prof. Schiff has repeatedly invited his calumniators (both 
publicly and privately) to come to his laboratory, which is open 
nt every hour of the day to all who wish to form an unbiased 
opinion on the methods of vivisection, and to see with their own 
eyes the real facts of the case ; not one has ever accepted this 
invitation—which shows how deep the love of truth is in some 
hearts. B.Sc., STUDENT of MEDICINE 

Geneva, April 6 

Precious Coral 

I was very much interested in Prof. Moseley’s note on “ Pre' 
cious Coral,” which appeared in Nature (vol. xxv. p. 510). 
During, or rather after our deep-sea explorations in the Mediter¬ 
ranean, last summer, the Washington passed a week exploring 
the coral-yielding banks between Sicily and Cape Hon (Africa); 
we were al<*> therefore on the coral-banks of Sciacea. Most of 
the coral I saw—I mean, of course, precious coral—waa dead 
and blackened, and 1 saw large quantities In the same state, and 
from the same locality at Naples, At the extreme edge of 
the Sciacea bank is the extinct volcano, now covered with a 
few fathoms of water, known as Ferdinandca or Graham’s 
Island. I believe that the eruption of that volcano may explain 
the quantities of dead coral around. As to the blaok colour, I 
am of opinion that it may be due to the decomposition of organic 
matter, rather than to the presence of binoxidc of manganese; 
some of the bottom samples which I collected at various depths, 
turned quite black after a few weeks. The disappearance of the 
black colour on prolonged exposure to the sun, would, I believe, 
confirm my view. It mud also be borne in mind that precious 
coral, in the Mediterranean at least, never is found in mud or in 
muddy waters, but grows mostly on a regular coral-rock formed 
by Madrepore of different species. 

I have often heard of Japanese coral, and saw some fine 
samples at the International Fishery Exhibition of Berlin, in 
1880; they came from Okinava, or Kotshi, where, in 1877, a 
quantity of the value of 9000 dollars was collected. It is this 
species which has been called CoraUiutn secundum by Prof. 
Dana, if I am not mistaken. 

A third species or variety of precious coral is found near the 
Cape de Verd Islands, especially San Jago; it has been distin¬ 
guished by Prof. Targioni as C. lubrani. 

As a finale, I may add that very little precious coral is fouttd 
off Torre del Greco, from which place most of the coral fufeer- 
men hail, and in which place much of the coral collected is 
worked. Henry Hillybr Gioliou 

R. Istituto di Studi Superior! in Firenze, April 6 

Phonological Observations on Early Flowerc and Winter 
Temperatures 

The relation of temperature to the earliness of the season is 
too obvious to be overlooked, but methods of representing it 
numerically are of considerable interest. Since 1*78 thhnss 
been done for about thirty stations in the United Kingdom by 
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observations on the first appearance of a selected series of thirty 
flawen. The results have been published in tabular form in the 
Natural History Journal. Thus the means for all the 900 ob¬ 
servations (thirty plants at thirty stations) give an accurate com¬ 
parison of the relative flowerings in different seasons. The values 
for the four years (1878-81), reckoning In days from January 1, 
are 93, 115, 103, and m, respectively, giving a mean date of 
105*3. It will be seen that, when such observations have been 
conducted over a sufficient period, important values can be de¬ 
duced as to the relation between the mean temperature and the 
mean date of flowering; that is, between temperature and 
vegutabk growth. The comparison ought, pcooably, to be 
made with the mean temperature of the six months from 
December to May, the flowers having been chosen so as to be all 
out by or near the close of the latter month. 

That December (if not November) should be brought in will 
be app a rent from the comparison of warmth and flowers in the 
following table:—Here the total number of flowers found in 
bloom is compared with the mean temperature for the four, three, 
and two preceding months. The flower observations were made 
in the Christmas holidays, at Street, Somerset, chiefly by my¬ 
self ; a few, however, were by friends at Bridgwater twelve 
miles to the west. The periods were, for the four weeks begin¬ 
ning about December 15; but began a week later, and lasted 
only three weeks, in 1879-S0 and 1880-81. For the^e years, 
therefore, an addition has been made of alxmt one-ninth of the 
number actually seen (31 and 82); as comparison with other 
years shows that to be the proportion added in the fourth week. 
Again, in the first season, 1876-7, only 20 flowers were seen at 
Street, for I then had no idea of the numbers to be found by a 
little searching. The correction i> made by comparison with 
Sidcot, in the Mendips, eighteen miles N.E., where for the four 
seasons, 1877 to 1880, respectively, 59, 62, l6, and 13 wild 
flowers were noted in January. Possibly, more experience would 
have slightly enlarged the garden list. 

The temperatures are supplied by Wm. S. Clark, whose obser¬ 
vations go back over twenty-five years. 


1878-19 

isd? 1 


Mean temperature. 



u 

Oct. 

”l 

Nov.j Dec. 

55 . 13s 1 ' ‘39 8 

8 . 3P0 

10 34", 45*6 

SQ 1 8*| 37'3 

BH 1 183 J 4i‘o 

57'7 SJ' ft 
5* * ! 48 8 
57 7 ' 5'-7 
56 4 | 50 4 
59*9 , 45'° 
55 J 

j 43 * 43'3 
! 45'4 ■ 4i>‘3 
; 38-6,31 4 
39 3 ! 3»*« 

1 4* 5 1 43*4 
i 49*0 40 


4 mot j maspmos 


44 9 I 4°*6 
44'4 , 40 * 
47" 1 43*<> 
47'7 4J 'I 


Now, on comparing these numbers, wo find that the plant 
totals do not vary precisely according to any of the eight tem¬ 
perature columns, though closely related to. the last. That is, 
the amount of curly and late flowering is most affected by the 
temperature of the last two months in the year. In 1880-1, the 
number of flowers was reduced by the revere frosts early in 
January, which practically cut off the last week of observation, 
rhe large number as compared to temperature in 1877-8, ap¬ 
pears to ba explained by the regular decrease of warmth, without 
any great cold to out off autumn stragglers. The comparative 
fewness of these in the present season (40 out of 88) should be 
ascribed to the abundance of ncw-comer*. 

Thtt the weather during the period is of less effect than that 
P re 'rt° u *,months, is evident by comparing this season 
with 1579- 80, when the three weeks were the warmest of any 
season under consideration. 

We have already seen that the Sidcot observations confirm 
thpre ^ at Street, the totals, though different, not varying very 
IjpwUy. The same is true of observations in Devon andXorn- 
wall, where in 1876-7 Mr. W. B. Waterfall observed 103 wild 
ft. H ; h ™ 1 1 No * whilat this year Mr. Wm. 
Watrefafl has kindly sent me a list of 119. Twenty-five fresh 
ones have been observed, although eleven others were not tgahi 
recorded, M but they would no doubt be in bloom If looked for 
in the same locality." 

\ SEES* *ry ecropartow with th« Sidcot list. 


modo in the total accordingly. 


both in wild and garden list, deduction Is 


He also makes the following comparisons of date for fear 
common flowers, to which I append the same, so far as recorded, 
for Street, Somerset, 



Devon and Cornwall, j Street. Somerset 


1876-7 

1880-1 

1881-a | 1B76-7 i88o-r | 

| i88i-a 

Hatel .| 

Celandine ... 1 
Ground Ivy... 1 
Draba vmu,... 

pit 

Feb 16 

Jm 4 

Dec. 18 
Dec. *5 
D*c. 25 
De«. 25 

Dec. 26 [ Jan. 16 Jan. 1 | 
Dtc. as ! Jan. 1 a Dec. as 
jFan. 19 j Jou. Mar. ?a 

Dec. a8 
, Dec. 40 
j Jan. 31 (shout) 
* 


ftomDc'eM >8 | Dee. *3 j Dec. a, 


Jan. B 


The comparative dates shww even more clearly than the totals 
how remarkably forward the early part of the present season 
was compared with 1876-7, whilst the corresponding part of the 
foregoing season, previous to the severe weather, was still more 
advanced. 

As regards clarification, it is curious to notice that only three 
(wild flowers) were endogenous, the snowdrop and two grasses, 
Foa annua z .nd Tnticum repens. The following is • a complete 
list under the various natural orders; S. stands for Spring 
blossom, R. for Romanies (101 garden flowers were seen also). 


Exogens. 
Kanunculaear. 

Anemone nemorosa, S. 
Ranunculus acris, R. 

„ repens, R. 

,, bulbosus, R. 

„ Ficaria, S. 

Pumariacetr. 

Fnmaria officinalis, R. 
Crucijene. 

Cheiranthus Cheiri, S. 

Sinn pis arvensis, R. 

Arabis thaliana, S. 

Bnrbarca vulgarN, R. 
Nasturtium officinale, R. 
Draba verna, S. 

Capsella Bursa-pastoris, R. 
and S. 

Senebiera Coronopus, R. 
I.epidium campestre, R. 
Violator. 

Viola odorntn, S. 

„ canina, S. 

„ tricolor, R. and S. 

Ca ryophylia tea;. 
l.ychnis diurna, R. and S. 
Cerastium trivinle, U. and S. 
Stcllaria media, S. 

„ Holootea, S. 
Hyperitacar. 

Hypericum quadrangulum, 
R. 

Malvaeeee. 

Malva sylvestris, K. 
Geraniacetr. 

Geranium molle, S. 

„ Kobertianum, R. 
Legumimferir. 

Ulex europsns, S. 

Trifolium repens, R. 

,, - agrarium, R. 
Rosaeexe. 

Potentilla Fregariastrum, S. 
Rubus fwticosus, R. 

Prunus spinous, S. 

Frogiria vesca, S. 

Geuna urtmntun, R. 


Sedum acre, S. 
Cotyledon acre, S. 
UmMlifera. 

SilaUs pratensis, R. 


Apium graveolens, R. 
Ilcracleum Sphondyhuoi, R. 
Scandix Pecten-Veneris, S- 
Conium maculatum, R. and 
S. 

Araliaeeit. 

Hedera Helix, R. 

Kubiatea. 

Galium Mollugo, R. 
Dipsace.c. 

Dipsacus sylvestri«, R. 
Scabiosa arvensis, S. 
Composite. 

Silybum Marianum, R. 
Chrysanthemum Lcucanthe- 
mum, R. 

Acbillea Millefolium, R. 
benccio vulgaris, S. 

,, Jacobten, R. 
Matricaria ChamoiUilln, R. 
BelHs perennis, S. 
Hypochreris gin lira, R. 
Leontodon autumnali«, R. 
Crepis virens, R, 

Hieraciitm umbellatum, R. 

,, murorum, K. 

Taraxacum Dens-Leonis, S. 
Apotynacuc. 

Vmca major, S. 

„ minor, S. 
Scrofhttlariace<T. 

Linaria spuria, R. 

,, Cymbalarla, S, 
Veronica agrestis, 8. 

„ Buxbaumii, S. 

„ arvensis, S. 
n serpyllifolia, S. 

„ Charatedrys, 8. 

Labiate, 

Staohys sylvatica, R. 

Lamium purpureum, S. 

,, album, S. 

„ Galeotxtoloa, R. 
Ajuga reptans, R. 
..Cnlamintha officinalis, R. 
Boratpnacett, 

Myosotis arvensis, S. 

Borago officinalis, S. 
PrUnulaeece. 

Primula vulgaris, S. 
Polygonattee. 

Rumex obtusifolius, R, 
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Thyntclacca. 

Daphne Laureola, S. 
Eupkorbiacea. 

Euphorbia Peplus, 3. 

,, Helioscopia, S. 
Mercurial is percnni?, S. 
Urtieacea. 

Parieteria diffusa, R. 
Urtica urtn.«, S. 


Corylus Avellana, S. 
Endogens. 

Liliacta. 

Galanthus nivalis, S. 
Granting. 

Poa annua, S. 
Triticum repens, R. 


In conclusion, my object in presenting these notes to your 
readers Ls threefold; first, to suggest an agreeable, easy, and yet 
useful occupation for winter walks; second, to indicate the 
value for phenological j urposea if a great number of such series 
of observations' could be made for a long series of years at 
various parts of our country; third, to show how great is the 
difference, even within the limits of the Briti h Isles, 1 in the 
time of flowering of common plants, and yet how little a e know 
upon the subject. Should any desire to assist in work of this 
kind, I would gladly forward free a copy of our printed form, 
containing lists and suggestions for observations, both of flora 
and fauna. The work is carried on in connection with the 
phenological branch of the Meteorological Society, of which the 
Rev. T, A. Preston, M.A., of Marlboro', is the efficient 


Secretary. 
Bootham, York 


J. Edmund Clark 


Colours of Low-growing Wood Flowers 

No one can enter our English woeds just now without being 
struck with the lovely way in which they are starred with the 
yellow of the primrose, the white of the anemone and straw¬ 
berry, and the light blue of the dog violet. It will be noticed 
that the tints of these flowers seem positively to shine in the low 
herbage and among the semi-shade of the trees and bushes. 
After twice going through the descriptions of flowers growing in 
similar situations, given in Hooker's “.Student's Flora of the 
British Islands,” I find that nearly all our dwarf wood flowers arc 
white, light yellow, and light blue. None appear to be red. 
Three are purple—one form of the Sweet Violet and the Ground 
Ivy (N'tpeta Glechoma), both of which are scented; and the 
Bugle (Ajuga replans). 

If the white and yellow tints of flowers fertilised by night- 
moths are of service in guiding the moths to them, may not 
the like tints in low plants in thickets and woods be similarly 
advantageous to the plants hy tending to secure fertili-aiion? 
The more lordly foxglove, ihc ragged robin, and other higher 
growing flowers, erect a hove the low herbage, and enjoying more 
light, are conspicuous enough, but how would a small flower of 
the colour of a foxglove attract attention when hid among the 
grass! The purple of the bugle I cannot account for. The 
ground ivy has a pungent '•cent. The purple of the sweet Violet 
is certainly inconspicu ni", but here the scent may be the attrac¬ 
tion, or the habit of the plant in forming clcistogamous flowers, 
may tccure ih multiplication. Hence it may be questioned 
whether the white form of the sweet violet does net mark a 
gradual transition towards that colour. If the white forms are 
more conspicuous, and ecure easier cross fertilisation, they may in 
time preponderate. Perhaps the existence of the sweet violet in 
the purple and in the white form may throw light on the origin 
of the general lightness of tint in dwarf wood subjects. 

The low flowers in dark places which were lighter and made 
themselves best seen, would more readily secure fertilisation, 
and through natural selection would tend to have still paler tints. 
The change might be aided by the bleaching of flowers in shade, 
as described by Mr, J. C. Costeru? (Nature, voi. xxv. p. 4S2). 
In this connection it may be noted that the wood anemone has a 
rare purple form—perhaps a mrvival—and that Anemone Apen- 


nina is light blue. The Potentillas, close allies of the straw¬ 
berry but mainly growing in the open, have as a rule yellow 
flowers; sometimes red ones. The various mountain primroses 
of this and other countries, and those that grow in meadows (like 
our own Bird’i Eye Primrose, primula formota), have mostly 
reddish, lilac, or rosy flowers. The common primrose, when 
growing in exposed fadgebenks has often reddish, lilac, or 
purple flowers. Its sports in cultivation are often white, so it may 
be progressing towards that tint in woods. The cowslip, which 
grows in meadows, has a deeper tinge of yellow than the ox- 
lip, which grows in copses. The cowslip is also far darker than 
1 At Wiften, Cumberland, fer Instance, although on the West coast*, Mr, 
J. E. Walker noticed onl y fourteen wild flowers. 


the primrose, and sometimes has a scarlet or orange-brown 
corolla—perhaps the germ of the dark rich polyanthus of oar 
gardens. The primrose family may have originated in woods, 
and have been originally light, gmdualty darkening as the 
flowers multiplied in the open; or, which is more probable, die 
tribe originated in exposed situations, creeping by slow degrees 
into the woods, and bleaching as it went. 

Bexley, March 30 J. Innes Rogers 

Vignettes from Nature 

Mr. Budden is perfectly right in querying the locality of the 
specie ens of sharks’ teeth which I mentioned as having seen 
from a South American digging. In consequence of a slight 
deafness, I misunderstood my Friend’s account of them; and 
knowing them to be American, assigned the word “South” to 
“America," instead of to “Carolina,” in the coprolite pits of 
which they were round. William B. Carpenter 

ECONOMIC GEOLOGY OF INDIA 1 
II. 

I N a former notice of Prof. Valentine Ball’s important 
work on the “ Economic Geology of India.” the sub¬ 
jects of the gold supply and of that form of carbon known 
as the diamond, were treated of. In the present notice it 
is proposed to give a brief account of that more impor- 
taut form of carbon known as coal, as well as to allude to 
the valuable information given in the chapters on Iron, 
Salt, and Building-stone. The rocks, which in Penin¬ 
sular India probably correspond, as regards the time 
of their formation, to the true carboniferous rocks 
of Europe, are not coal-bearing, and the oldest coal- 
meaaurcs in the country belong to a period which is 
well included within the limits of the Upper Palaeozoic 
or Permian, and the Lower Jurassic formations. All the 
useful coal of the peninsula may conveniently be described 
as being of Permio-Triassic age, and, with two excep¬ 
tions, it may be added, these measures do not occur 
beyond the limits of the peninsula. In the extra-penin¬ 
sular area, coal is found in various younger deposits, and 
there are numerous deposits in Afghanistan, the Punjab, 
at the foot of the Himalayas, in Assam and Burma, of 
undoubted Lower Tertiary, Nummulitlc, or Eocene coals 
and lignites ; but it is only quite exceptional that such 
deposits possess any great value (the chief noteworthy 
exceptions occur in Assam and Burma). 

According to the somewhat liberal estimates of Mr. 
Hughes, the areas in India, in which coal-measures occur, 
including those unsurveyed,amount in all to 3;,000 square 
miles, but the thickness of a vast number of the seams of 
coal in these basins is very varied. For over one century 
the coal-mining industry of India has been in operation, 
and there has been a steady increase in production and 
consumption, especially within the last ten years. Still 
the coal resources of the country cannot be regarded as 
yet developed. Out of over thirty distinct coal-fields in 
Peninsular India, only four or five are worked’at all, and 
even of these, but two have arrived at an output of from 
1 to 2000 tons a day, arid this though in these two fields 
the coal-pits are numerous. 

It is very important that the reasons for this state of 
things should be well understood, and they are not far to 
seek. Most of the coal-fields are very remote from the 
centres of manufacture and from the seaports, and at 
these places the native produce has to compete with a 
better quality of coal sea-borne from Europe. With the 
extension of railways in India, the home coal will have a 
better chance, as the facilities of carriage will enable the 
coal to be brought to the iron-mines, which are mostly 
too at long distances from the ports, and when used in 
the reduction of metallic ores, the demand for coal would 
increase, 

^ ” A Mud oMhe Ge toj^ of ladia. Pait IH.,gwaea^ (h toi jr.* 

sivoy of Into. ‘’PublWwi by 
tiutta, 38*1.) Coatautd from p. jt«. 
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As to the quality of the coal of Peninsular India, it is 
not easy to write in general terms. It mav be described 
as a laminated bituminous coal, in which bright and dull 
layers alternate j much of it does not coke easily. N 0 true 
anthracite has as yet been discovered. In the coal from 
the Raniganj field, the proportion of fixed carbon is under 
55 per cent., whith is about 10 per cent, under that from the 
Karharbari field. The amount of moisture varies a good 
deal in the coal from the different fields, being as high as 
14 per cent in the coal from the Godavari field, and not 
more than 5 per cent, in that from the Raniganj, field. The 
quantity of sulphur and phosphorus present varies also 
considerably, but coal, sufficiently free from these impurities 
as to be available for the manufacture of steel, is to be 
found. In a table showing the amount of coal imported 
into, and raised in India, for the years from 1852 to 1880, 
we find, that of a probable total amount of mineral fuel 
consumed in India during t88o-8i, of 1,500,000 tons, one 
million was raised in the country, and half a million was 
Imported. While the price of European coal at Indian 
ports varies, the average value at present per ton is about 
30 j., and English coal has been sold within the last ten 
years, in Calcutta, for as small a sum as 15J. a ton. 

At the pit’s mouth at the Raniganj field the value of 
the best coal is about 5s. a ton, but the same coal in 
Madras costs from 30 s. to 32J. a ton, the difference being 
the cost of transit. On many of the railways in Upper 
India, wood is largely used as fuel, being much cheaper 
than coal. 

The largest and most important of the areas in which 
coal is worked in India is that of the Raniganj field. It 
is situated on the rockv frontier of Western Bengal, at a 
distance of 120 miles from Calcutta. The available coal 
was calculated in round numbers by the lite lJr. Oldham 
to be 14,000 millions of tons. Its proximity to the main 
line of railway, and also to the port of Calcutta, give it an 
advantage over all other coal areas in India. Coal was 
known to occur there in 1774, and so long since as 1777 
was actually worked. There are now five European 
companies engaged in the extraction of the coal, besides 
many smaller firms, and one native company. At one 
time a good deal of the coal was obtained by open quarry¬ 
ing, now mining is adopted on the pillar and stall plan. 
None of the mines arc of great depth ; and there is a 
perfect freedom from fire and choke-damp. Some of the 
seams are nearly forty feet in thickness, but as a rule the 
very thick seams do not contain the best quality of coal. 
The Lieut.-Governor of Bengal reported for the year 
1878-79, that “the year was a prosperous one for the coal 
companies of Raniganj. There was a large demand, and 
production was greatly stimulated. The output is esti¬ 
mated to have been 523,097 tons, against 467,924. tons, 
the average of the three previous year*. The number of 
persons employed was 388,931 men, 194,647 women, and 
27,277 children." 

The coal-supply of India is a subject of vast interest, one 
full with a great future for India, and one which though 
slowly, is steadily coming to be properly understood. 

Into the subject of “ Peat in India ” the space at our 
disposal does not allow us to enter ; and that of « Petro¬ 
leum” can only be glanced at. So far as is at present 
known, petroleum has not been met with within the limits 
of Peninsular India. In the extra-peninsular countries 
there are several regions where the strata yield more or 
less abundant supplies of petroleum. The most impor¬ 
tant of these are in Burma. In British Burma the work¬ 
ing of the oil springs is but in its infancy. But in Upper 
Burma, the exportation of the rock oils is said to have 
been in progress during the last 2000 years. The oil of 
Upper Burma, commonly known as Rangoon oil, is a 
valuable article of export, taking it* name from the port 
from which it is shipped to Europe and America. 

In intimate connection with the Coal of India i* the 
abundance in extent of the Iron ores of the same region. 


In the peninsular area, magnetite occurs in beds or in 
veins of greater or less extent in most of the regions where 
mclumorphic rocks occur. In some places, as in the 
Salem district in the Madras Presidency, the develop¬ 
ment of this ore is on a scale of extraordinary and un¬ 
paralleled magnitude, whole hills and ranges being formed 
of the purest forms of it; and in many cases these de¬ 
posits arc not lodes, but beds as truly such as those of 
gneissose and schistose rocks, with which they arc ac¬ 
companied, To the abundance and wide-spread distri¬ 
bution of these ores in the oldest rocks is no doubt to be 
attributed the fact of the frequent recurrence of consider¬ 
able deposits of the general dissemination of ferruginous 
matter, which more or less characterise the sedimentary 
rocks of all subsequent period*. In some localities bedded 
magnetite is known to occur in sub-metamorphic or tran¬ 
sition rocks. Thus the rich ore* of Central -India are 
principally found as haematites in the Bijawar or lower 
transition series of rocks. 

The prevailing red and brown tints characterising the 
great Vindhyan foimation are owing to the presence of 
iron ores in veins. The Talehir group of the Gondwana 
system—supposed to have been deposited from floating 
ice- is notable for the absence in it of iron matter. The 
next group Barakar is also almost free, but with some re¬ 
markable exceptions, as, for example, in the vicinity of 
the Aurunga coal-field at Palamow. The third group of 
the system is one of iron-stone shales; while in the 
succeeding members of the group iron is, though some¬ 
what unequally distributed, always present. 

The Laterite of India is peculiarly rich in iron ores, 
and these have been worked by the native smelter* time 
out of mind. Practical men have sometimes spoken ot 
the native furnace* and methods of working in a very 
contemptuous manner, or have regarded them as merely 
objects of curios'ty, but ought this to be so ? Docs not 
such a work as the famous iron pillar at the Kutab, 
near Delhi, indicate an amount of skill in the manipulation 
of a large mass of wrought iron, which lias ever been .1 
marvel to all who have studied it. But a few years ago, 
what iron foundry in Europe could have produced the like, 
and even now ho v many are there that would tun out 
such a mass ? Of a total length of 23 feet 8 inches, just 
22 feet thereof stands exposed over the ground. Over 
16 feet in diameter at the base it taper* to a little ov$r a 
foot just below its capital, which is 3^ feet high. Its total 
weight is over six tons, Mr. Ferguson, in his “ History 
of India,” believes from the letters on the inscription that 
it dates from A.D. 400 ; if so, then it has stood exposed 
to wind and weather for nearly 1500 years, showing no 
signs of rust; a most complete testimony to the skill and 
art of the Indian iron-workers of the period. 

Even in quite recent days Indian steel was in consider¬ 
able demand in England. Its production was the cause 
of much wonderment, and was accounted for by various 
theories. The famous Damascus blades had long attained 
a reputation for pliability, strength, and beauty, ere it was 
known that the material from which they were made was 
the product of an obscure Indian village, and it i* probably 
not very generally known that a Large quantity of the 
excellent iron used in the construction of the Menai 
Suspension and the Britannia Tubular Bridges, was from 
the Porto Nevo Works ifi South Arcot in Salem district. 
The competition with European iron has practically 
thrown the production of native ore into the deepest 
shade. Unless, indeed, the Indian iron factories should 
succeed in producing iron at so low a rate as to defy 
competition, the import of European iron must continue 
with the result of leaving no margin for profitable work¬ 
ing. In England, too, it will be remembered that the 
demand for skilled labour has brought forth an abundant 
supply. In India the loss of a life, or a stoppage of 
machinery may be productive of ftrious and prolonged 
delay, causing numerous embarrassments. 
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It would seem almost too late for the Government of 
India itself to undertake the manufacture of iron. Per¬ 
haps had it done so, prior to the opening up of its fine 
system of railways it might have done good, keeping 
money in the country and employing labour, but there were 
many and serious objections to such government esta¬ 
blishments. In the meanwhile, here and there through¬ 
out India iron is still manufactured. 

The earthy varieties of the hematites, or red and 
ydllow ochres, are abundant in India. They are used by 
the natives as mineral pigments under the collective term 
of gim, for the adornment of the walls of houses and 
him, and sometimes to make the caste marks on the 
foreheads of the Hindus. 

In the Gabalpur district a paint is manufactured by 
grinding the ore to an impalpable powder by means of 
grindstones worked by small water-wheels. The powder 
is packed in bags, and sells retail at a price so high as 
13?. a ton. It has proved to be the cheapest paint in the 
Indian market. It lies smoothly on wood or iron, and 
has been successfully used against damp or porous tiles, 
bricks, and plaster. It has already stood a good practical 
test on the metal work of the principal bridges in India. 

So far as the coal and iron products of this great depen¬ 
dency of ours are concerned, they would seem more than 
sufficient for all her needs, but at prices that were alone 
remunerative when the country remained isolated from 
the rest of the world. By competition the native produc¬ 
tion has been almost starved opt, but the native con¬ 
sumers get as good an at tide, and at a far cheaper rate 
now than of old. 

Salt is the mineral product of all others, the most im¬ 
portant to the revenue of India, the gross annual re¬ 
ceipts from the salt-tax being now about seven millions of 
pounds sterling. While the native supply is practically 
inexhaustible, there is still a steady import trade from 
foreign countries. Within the last ten or twelve years, a 
great deal has been done in the way of equalising the 
salt-tax in the different districts of India, and the Go¬ 
vernment monopoly is now fairly complete. In Madras 
the indigenous sources of supply have been the salt¬ 
pans on the coastal districts, where salt is obtained by 
the evaporation of sea water. It was also obtained at 
one time by the lixiviation of saline earth. The salt 
manufacture begins in January, as soon as the rains are 
over and the weather begins to get warm. Before the 
evaporation at the pans begins, there is a preliminary 
evaporation, lasting over some twenty-five days, in pits, 

• by which the brine is reduced 50 or 75 per cent, in bulk. 
The manufacture in the pans continues for about twenty- 
nine dajs, when the salt is taken out and stored on the 
banks to dry. The brine is not evaporated to dryness in 
the pans, in order that the magnesium sulphate may, as 
much as possible, remain in solution. In Rajputana, 
there are four sources of salt. The most extensive are 
tire salt lakes, such as Sambhar and Didwana; next 
come the brine pits, then some salt is obtained from 
saline efflorescence from earthwork, and some from de¬ 
posits in old river-pits. A brine-pit in Bhartpur, exa¬ 
mined in 1865, contained 30 to 30 feet of brine at a depth 
of 20 feet from the surface, and was reported to have 
shown no diminution of supply during the preceding 
twenty-eight years. 

The Punjab is distinguished from all the other districts 
of India, in possessing enormous deposits of rock-salt, 
and it is very remarkable that these deposits do not all 
belong to the one geological age. but are referable to very 
distinct periods which arc widely separated in time. 
During the year ending March 31,1880, inland customs duty 
was paid oivssjooo tons of sah from the rock-salt mines of 
the Punjab. Whe rock-salt of the Kdhet district would 
seem to be of £ocene age; it is overlaid conformably by 
gypsum, which is again overlaid by rocks of Nummulitic 
age- Here the salt is obtained by open quarrying. The 


quarries at Malgin have been worked from time imme¬ 
morial ; those at Bhadur Khel were opened some twelve 
centuries ago, The total available quantity of salt in 
these quarries has been estimated to afford a supply, 
which, allowing a liberal margin for waste, would, at the 
rate of the present demand, last for 4000 years. 

The Suit-range deposit is the oldest-known deposit in 
the world. It underlies beds containing Silurian deposits, 
and ,is therefore of a period at least not younger than the 
Silurian age. The rock-salt in this range is worked un¬ 
derground. The largest mines of the range are the Mayo 
mines at Khewra, on the eastern side of the Indus. These 
and the neighbouring mines had been worked most of 
all, and generally on a most dangerous system. Thus, in 
one of the Mayo mines the old Sikh workmen having 
worked out the salt in one vast chamber, the roof of which 
which was supported by two immense pillars, commenced 
and worked out a second chamber under the first one, and 
beneath the pillar supporting its roof, with the Tesult that 
on a Sunday, in June, 1870, one of these pillars broke 
through, carrying with it a large part of the roof, and 
forming a crater on the hill where the mine is situated. 
Since then, these mines have been worked in accordance 
with modern principles, and the appearance of their tun¬ 
nels, drifts, and tramways is most imposing. There is 
even a wire-rope tramway to the nearest village from the 
mouth of the mines. The annual average receipts from 
the Salt-range Mines is 388,144/. 

In connection with salt, the subject of Reh is a highly 
important one. Reh is the native term applied to efflor¬ 
escent salts which have accumulated in the soil or in the 
subsoil waters of large tracts in India, and this, in some 
places, to such an extent that cultivation has become im¬ 
possible, and fertile fields have become barren spaces. 
The origin of this Reh is now fully understood ; the rivers 
carry in solution saline particles washed out of the rocks 
over which they flow; as well as a fine silt or alluvium, 
which also, on its decomposition, yields further salts ; in 
a region of intense evaporation, and where the surface of 
the ground is constantly irrigated, if there be no free 
drainage outlet for the waters, the salts contained in 
them are accumulated in the soil, or still further surcharge 
the subsoil waters ; while over and above all this, during 
the rainy reason the rain-water, charged with carbonic 
acid, falling on the porous soil, has the effect of decom¬ 
posing its mineral constituents and of carrying down to 
the subsoil the salts then formed. This being the state 
of things, when the surface of the ground becomes dried, 
the water, charged with salts, rises up and evaporates, 
leaving a salt efflorescence, the rek, which at length so 
permeates the superficial layer of soil as to leave it little 
Better than a salt marsh. Contrary to what might on 
first sight be expected, irrigation by even pure canal 
water seems to increase the evil; for, as Mr. Mcdlicott 
has so well pointed out, the table of salt subsoil water is, 
by the addition of the canal water, raised to a height that 
brings it within the reach of evaporation; and so the 
efflorescence is increased. The only remedies for this 
state of things would seem to be good, deep subsoil 
drainage, with thorough washing of the surface soU, and 
protecting the latter as much as possible from evaporation. 

India at one time enjoyed almost a monopoly of the 
saltpetre trade, and even still, from the port of Calcutta, 
in the year 1879-80, the export of this commodity was 
nearly 432,000/. The peculiar habits of the people and 
the fact that in the saltpetre- roducing districts there is a 
long period of drought after a long period of rain, 
accounts for the soil in the vicinity of the Indian villages 
being impregnated with this salt. More than two-thirds 
of the total quantity of the saltpetre which is exported 
from Calcutta at present comes from the districts of 
Tirhut, Saran, and Champaran in Behar. 

The Building Stones of India form a wonderfully inter¬ 
esting subject. Among the most abiding records of any 
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nation must always be included the buildings they have 
raised, and the duration of these will depend on the 
material chosen for the erection. Is it a necessity of 
modem civilisation that our great edifices should be con¬ 
structed of materials that are quick to perish ? and why 
should it be said of Anglo-Indian architecture, that if the 
English left India, in a century after their departure no 
sign of their occupation would remain ? and in India, as 
Prof. Ball remarks, unlike new countries such as Aus¬ 
tralia and most parts of America, where knowledge had 
to be obtained by experience, the native temples and 
buildings should have at once furnished the needed in¬ 
formation as to the durability of the material used in 
them, the only one quality in building material that 
nothing save time is a test for. Most of the buildings 
erected by the British in India are built of brick ; it need 
scarcely be added that all the native temples are of stone, 
and that many exhibit a wonderful mastery over some¬ 
times difficult material. Very strange is it, too, to learn 
that the resources of India in this respect are so little 
known or appreciated, that at this day advertisements 
daily meet the eye in the Indian papers of Aberdeen 
granites and Italian marbles; and yet how many temples 
are there to be found in India, constructed of native 
granites ? and what can surpass the white marble filigree 
screens called jalce, made out of the native marble ? 

One splendid screen is thus described by Mr. Keene: 
" But alt the marble work of Northern India is surpassed 
by the monument which Akbar erected over the remains 
of his friend and spiritual counsellor, Shekh Sulim Chisti, 
at Fatipur Sikri (1581 A.D.). In the north-western angle 
of a vast courtyard, 433 feet by 366 feet, is a pavilion 
externally of white marble, surrounded by a deep, pro¬ 
jecting dripstone, also of white marble, supported by 
marble shafts, crowned by most fantastic brackets, shaped 
like the letter S. The outer screens are so minutely 
pierced, that at a little distance they look like lace, and 
illuminate the mortuary chapel within with a solemn half- 
light which resembles nothing else that 1 have seen.” 

The varieties of metamorphic rocks suited to building 
purposes in India are vciy numerous ; besides the granites, 
sandstones and porphyritic gneiss abound. In Mysore, a 
building-stone occurs in the ciystalline rock r»f the dis¬ 
trict, which can be split into posts twenty feet long, which 
have been used for the support of the telegraph wires; 
and the peculiar adaptability of gneiss to fine carving is 
often to be seen in the rings appended to the drooping 
corners of some of the pagodas, where the rings, the 
links within which are movable, and the projecting cor¬ 
ners, are carved out of a single block. Among all the 
formations, the Great Vindhyan sandstones stand promi¬ 
nent ; these were used in the manufacture of stone im¬ 
plements ; the great memorial monoliths or lats, many of 
which bear the edicts of Asoka, the protector of the early 
Buddhists who reigned about 250 b.c., are made of this 
stone ; some of these are of great size, and on the ex¬ 
posed surfaces are polished; their carved capitals were 
surmounted with figures of lions or elephants. 

There are many quarries of stone throughout India, 
opened in these Vinanyan rocks. At Dehri, on Son, the 
stone is a compact white sandstone, strong and durable, 
and susceptible of artistic treatment. Other fine quarries 
are at Chunar, from which has come for ages the supply 
to Benares and Calcutta. But perhaps the most impor- 
tent quarries in India are those in the Upper Bhanrers, 
vmieh have furnished building material since before the 
Christian era, to the cities of the adjoining plains. Por¬ 
tions of the Taj at Agra, Akbar’s Palace at Fatipur Sikri, 
the Jamna Masjid at Delhi, have been built from the 
stone of these quarries. The palace of the Rajah of 
jWMrtpur, at Deeg, one of the most beautiful edifices in 
udie, a constructed of the stone from the same district. 
In ju cupolas rest on slender shafts of two or three inches 
w diameter. Arches are supported on strong, yet graceful 


pillars, and windows arc formed of single slabs of stone, 
perforated with the most elaborate tracery. 

Among the sandstones of the Damuda series, there are 
several varieties which are suited for building purposes. 
Throughout the Damuda valley, where these rocks occur, 
they have been used from considerable antiquity for the 
construction of temples. Among the finest examples 
known, some Jain temples at Barakar may be men¬ 
tioned, as they exhibit specimens of wonderful carving 
which has stood well, though the old Pali inscriptions 
on stone of this material in the caves of Sirguja an 1 
Chang Bakbar even better testify to the endurance of 
this rock. 

L^atcrite has also been used as a building material, but 
it is not ornamental, and does not weather well, Good 
roofing slate docs not appear to exist in India, though in 
the transition rocks of the Kharakpur Hills, slate occurs ; 
it is a partially altered earthy rock, which is readily 
fissile, and with pains and care can be reduced to a thick¬ 
ness of one-eighth of an inch ; it would answer well for 
flagging. 

Extended though this notice of Prof. Ball’s book has 
been, we have been unable therein to glance at more 
than its more prominent features. We doubt not, how¬ 
ever, that the reader will perceive that it is one of the 
most important contributions yet made to our know¬ 
ledge of the economic geology of this vast kingdom, the 
prosperity of which so nearly and so intimately concerns 
ourselves. 


THE SCIENCE AND ART DEPARTMENT 

Y\J E have received the following communication from 
vv a correspondent 

There are few Blue Books that better repay careful 
study than the admirable reports of the Science and 
Art Department. The Twenty-eighth Report has recently 
been issued, and is of exceptional interest. Its bulky 
appendices contain, as usual, a mass of valuable sta¬ 
tistics relating to the diffusion of scientific and artistic 
instruction among the masses; and in the body of the 
report we find indications of a general scheme of reor* 
gani:ation, both in the details and the scope of the 
higher scientific education given in the Science Schools 
at South Kensington. This scheme has now taken 
definite shape, and came into operation with the session 
which has recently opened. It is therefore a fitting 
opportunity briefly to review the work done by the 
Science and Art Department in the scientific instruction 
of the people, and then examine the nature and object of 
the changes that are being made at South Kensington. 

The Great Exhibition of i S31 revealed the fact, that in 
order to compete with the industries of foreign nations, it 
was imperative to have artistic and scientific instruction 
more widely diffused among the middle and lower classes 
of this country. To accomplish this the Science and Art 
Department was formed, and to the soundness of the 
principles laid down by the Prince Consort and the genius 
and labour of Sir Henry Cole the success of this Depart¬ 
ment is largely due. This success is not merely to be 
found in the large numbers attending the classes in con¬ 
nection with the Department; it is to be seen in the 
growth !of artistic and scientific knowledge among the 
people, and the application of that knowledge to industrial 
pwsuits. A striking testimony of the change, mainly 
wrought*by the Department, is to be found in the report 
of the French jurors in the last general Exhibition at Paris. 
This report states : 

“ English industry in particular, which, from an artistic 
point or view, seemed greatly in arrear at the Exhibit*©# 
of 1851, has during the last ten .yean made amazing 
progress; and should it continue to advance at the same 
rate-we might soon be left behind. This state of things 
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appears to us to merit the most serious attention of the 
French Government and manufacturers.” 

The Department had nevertheless to encounter a bitter 
and unscrupulous opposition in various quarters, and 
being less anxious to answer its detractors than to do the 
work intrusted to it, sneers about South Kensington 
became easy, and a clap-trap denunciation of the Bromp- 
ton clique went the round of society, and is even now 
to be found among its dregs. Though for many years 
the object of persistent and venomous attacks, Sir H. 
Cole, never swerved from the great work committed to his 
care, and England is now beginning to recognise the debt 
of gratitude she owes to this truly remarkable man. 

And now let us look at the method of encouraging 
elementary scientific instruction adopted by the Depart¬ 
ment, and at some of the results of its methods. 

The system of certificated science and art teachers was 
introduced, with payments to both teachers and pupils 
dependent on the results of an annual examination in 
May. By this means pupils were attracted from the 
artizan class, and teachers were glad to have pupils at 
almost a nominal fee. Through evening instruction alone 
a moderate income could thus be made by any active and 
painstaking teacher who complied with the rules laid 
down by the Department. In this way, irrespective of 
fees, the teachers of the Science School at Keighley 
received last year in payments on results nearly 350/.; the 
teachers at the Bristol Trade and Mining School, in the 
same way, made upwards of 450/.; the teachers at 
St. Thomas, Charterhouse, nearly 600/. ; and the teachers 
at some of the Science classes in Liverpool nearly 700/. 
Similar results arc to be found among the certificated art 
teachers. It is net surprising that the number of schools 
in connection with the Department rapidly and steadily in¬ 
creased, till in i87otheie was only one short of 800science 
schools, with the large number of 34,283 students under in¬ 
struction, chiefly during the evenings of the week. Ten 
years later, in 1880, these numbers had increased nearly 
60 percent., there being now 1391 elementary science 
schools under the Science and Art Department, with 
60,871 individuals under instruction: 34,678 of these 
students entered for the annual examination in May, 
several taking two or more subjects, so that there were 
over 69,000 papers worked; of these upwards of 45,000 
were passed, or more than 65 per cent.; and 12,000 
gained a first-cla e s, or say 27 per cent, of the successful 
papers. Every successful paper entitles the candidate, 
if in the first division, to a prize, and the certificated 
teacher to a money payment. 

' As might be expected, the inhabitants of the manu¬ 
facturing districts avail themselves most largely of the 
May examinations; and it is instructive to note the 
relative number of individuals receiving elementary 
science instruction in the different sections of the 
United Kingdom. Last year there were in England 
42,711 students, who paid in fees 8963/., or a little over 
4s, each ; and gained 7281 prizes and medals, or about 
one prize to every six students. In Wales there were 
1344 students, who paid in fees 146/., or a little over 2s. 
each, and gained 184 prizes and medals, or one prize to 
every seven students. 

In Scotland there were 7376 students, who paid in fees 
2088/., or 5*. 9 d. each, and gained 1423 prizes or medals, 
or one to every five students; in Ireland there were 
5369 students, who paid 665/. in fees, or 2 j. 5 d. each, and 
gamed 1267'prizes and medals, or one to every four stu¬ 
dents. The payment on results to the teachers amounted 
to 29,900/. for England and Wales, or say 14^ per pupil, 
to 525Of. for Scotland, or 14J. 2d. per pupil, and to 
5079 for Ireland, or i&r. 9 d. per pupil. The foregoing 
analysis which we have made of the figures in this report 
shows that Ireland has the highest proportion of prize¬ 
winners, indicating a higher grade of ability on the part 
of both teachers and pupils; at the same time its students 


are poorest, or at any rate least inclined to pay for in¬ 
struction. The smallness of the fees received by the 
teachers doubtless also acts as a stimulus to the teacher, 
for it makes his payment almost wholly dependent on the 
successes of his pupils. 

The report unfortunately does not supply any data as 
to the relative number of boys and girls among the 
students, an omission that we hope may be supplied in 
some future reports ; for the Department bad the 
honour of recognising the claims of women to educational- 
prizes and distinctions long before any University opened 
its door to women. 

The nature of the subjects selected by the students 
differs considerably. The following table, which we have 
summarised from the report, shows a singular and sug¬ 
gestive difference in national traits; the figures indicate 
the number of individuals under instruction in 1880:— 
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4.293 

15.401 

7.732 

Scotland . 
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821 

i°5 

>,52« 
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It will be seen from this that in England the majority 
select geometrical drawing, next to that physics, and then 
mathematics. In Scotland the majority choose mathe¬ 
matic*, and next to that geometrical drawing; very few 
selecting agriculture. In Ireland the majority select 
physics, and almost as many agriculture; next to that 
being mathematics, and very few geometrical drawing. 

In connection with these statistics we notice that 
Ireland stands far below England and Scotland in 
point of the number of its art schools and art students; 
and this notwithstanding that the Irish are essentially an 
artistic race, the fame of many Irish artists being well 
known. In fact, though the number of art students 
in Ireland is small, the quality of their work is more than 
twice as good as English or Scotch art students ; that is, 
judged by payments on results, the payment to pupils in 
English art schools under the Department average in the 
annual competition about 2 j. yl. a head, in the Scotch 
2 s. 4 d., in the Irish $s. In round numbers, there are in 
England about 5000 art schools, with some 650,000 pupils; 
in Scotland there are more than 500 art schools, with some 
75 000 pupils; whilst in Ireland then* are only 5oto6o art 
schools, with 6000 to 7000 pupils. In fact few things are 
more needed in Ireland than the encouragement of art- 
teaching by local art, by museums, and otherwise; and 
now that the difficulties and interminable correspondence 
between the Royal Dublin Society and the Department 
are at an end, wc have no doubt that the able and ener¬ 
getic director of tbe national collection in Ireland will 
make this question an object of care. 

If we now turn to examine the percentage of failures 
in the different subjects taught by certificated science- 
teachers, we find some surprising results. Not only is 
there a wide difference in tbe number of failures in the 
different subjects, but in tbe same subject the percentage 
varies extravagantly in different years. We cannot think 
this is wholly, or even chiefly, due to the candidates, the 
variations seem far more likely to be due to differences hi 
stringency on the part of the examiners. Uniformity is 
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of course impossible, but a greater unity of action on the 
part of the Board of Examiners seems necessary. Take, for 
example, geometrical drawing: there were 39 per cent, of 
failures in the elementary stage in 1879, and 50 per cent in 
1880. In botany there were 43 per cent, of failures in 1879, 
and ao per cent, in 18S0. In biology there were upwards 
of 40 per cent, of failures in 1879, and only 17 per cent, in 
1880. In sound, light, and heat 51 per cent, of failures in 
1879, and 35 per cent, in 1880. Magnetism and electricity 
on the other hand, is extremely uniform, having 29 per 
cent, of failures one year and 30 per cent, the next. But 
if we look at the advanced stage for 1879 the failures vary 
from 35 per cent, in magnetism and electricity to 60 per 
cent, in botany, and 82 per cent in biology. These fluc¬ 
tuations, if due to idiosyncrasies on the part of the exa¬ 
miners, are very serious for the teachers who are dependent 
for their livelihood on the payment by results. The 
natural result is the teacher selects that subject wherein 
he thinks there is least chance of failute, and thus we find 
the number of papers worked in the different subjects 
follows very closely the ease with which a candidate is 
likely to pass. 

Then, as to the method of examination. Would it not 
be possible to introduce a practical examination in physics 
as well as chemistry? The adiitional expense might in 
part be met by imposing a small fee for examination, and 
only those students should be eligible for the practical 
examination who have passed in the “ advanced ” stage. 
A certificate for practical knowledge in special branches 
of science would be most valuable to its holders, and no 
teacher should be allowed to obtain payment on results 
until he has one of these certificates. At present any one 
with very elementary knowledge indeed can set up as a 
teacher, and the value of the title “ Certificated Teacher 
under the Science and Art Department *' is not what it 
should be. Moreover, a preliminary examination in 
writing and spelling, and perhaps elementary drawing, 
ought, we think, to be passed by every certificated teacher. 
Again and again has the present writer had the most 
atrocious spelling and writing, to say nothing of English 
grammar, come under his notice in the May Examination 
Papers; and yet if the student answered the questions 
before him he was bound to obtain a certificate, and would 
doubtless be a full-blown certificated teacher, with a class 
of pupils, before the year was out. 

To meet the need of practical teaching, the De¬ 
partment has lately taken a most admirable step in 
advance. An arrangement has been made whereby 
a certain number of carefully-selected teachers have 
the opportunity of coming to London during the summer 
vacations, and spending a month to six weeks in 
the practical study of certain branches of science 
under the direct personal guidance of the eminent pro¬ 
fessors at the South Kensington Science Schools. In 
this wav, year by year, from twenty to fifty teachers avail 
themselves of invaluable instruction in chemistry, physics, 
mechanics, geology, botany, and agriculture. A number 
of teachers (some 65 out of 200 applicants) are admitted 
free to the regular courses of instruction at South Ken¬ 
sington. Furthermore to meet, what to many certificated 
teachers would be the prohibitive expense of coming to 
London from the provinces, Government pay their railway 
fere to and fro, and give them an allowance for board 
whilst under instruction at South Kensington, 

And just in passing we may perhaps ask how it is the 
Treasury have sanctioned the expense of paying the 
yearly contingent of Irish teachers going the long distance 
to and from London, when in Dublin there is aSchool of 
Science under the Department equipped with an even 
larger staff than at South Kensington, and furnished with 
quite as extensive and as admirable educational appll- 
faces ? This is just one of those points which are calcu¬ 
lated to wound the susceptibilities of Irishmen and to 
foster the cry for local self-government. Moreover, the 


claims of the College of Science to take part in the train¬ 
ing of assisted teachers become still more evident when 
we find that there are in England thirty-three training 
colleges receiving grants from the Department, whilst in 
Ireland there is not one. We feel, however, that atten¬ 
tion has only to be called to this point to lead to some 
change, if there are no insuperable obstacles in the way. 

To return—the need for, and the success of, the scheme 
for training teachers has led to an important alteration in 
the scope of the Science Schools at South Kensington. 
This session it begins its work under the title of the 
“ Normal School of Science,” added to that of the Royal 
School of Mines. As before, Diplomas of Associate 
are given to those students who successfully pass through 
the prescribed curriculum, but considerable changes 
have been made in the curriculum. A student can now 
gain the title of Associate of the Normal School of 
Science if he passes successfully in one or more of the 
following divisions :—(<*) Mechanics, [b) Physics, (c) 
Chemistry, ( d ) Biology, (<r) Geology, (/) Agriculture, and 
he can gain the Associateship of the Royal School of 
Mines in (g) Metallurgy and ( h ) Mining. The course of 
instruction is the same for all divisions during the first 
two years, after which it is specialised in accordance with 
a carefully-prepared scheme. At least a three-years’ 
course is therefore necessary for all candidates for Asso¬ 
ciateship, the fees amounting for the first two years to 
7 5/, and for the remainder of the time vary from 30/. to 
40/. There are, however, several scholarships and free 
studentships open yearly to competition. 

And now we must close this lengthy review. To those 
who have followed the work already done by the Depart¬ 
ment of Science and Art, and even to thoae who, ignorant 
of it, have troubled themselves to read this article, it must 
be evident that the anonymous croakers at South Ken¬ 
sington arc merely enjoying the English privilege of 
grumbling, and are doubtless secretly proud of this 
important Government Department. 


AN ELECTRIC BAROMETER 
0 TIC 1 NG an account of a new electric barometer, 
brought before the Royal Scottish Society of Arts, 
which requires some fifty communicating wires, and reads 
but to the onc-tenth of an inch, 1 venture 10 send the 
following. It aims at solving the problem -that of read- 



itig a barometer, placed at a distance from an observatory 
—in a more simple manner. 

The barometer, the height of which is to be ascer¬ 
tained. has two platinum wires fused through the glass, 
at the* vacuum end of the tube. One of these is con¬ 
tinued by a stout iron wire, the other by a fine carbon 
thread, both of which are joined at a point in the tube 
below the level of lowest fell. The iron wire keeps the 
carbon filament vertical and central in the tube. From 
the platinum ends outside, wires communicate with 
the observatory; and a current passed through them, 
traverses both iron and carbon in its passage. 
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No*, the carbon being a substance of high resistance, strived atFor a rise of the mercury of one-fiftieth of 
a very small change in its length will tell on the potential an inch, the resistance is lowered 1-45581. Closer read- 
of the returning current: its effective length, however, mgs would probably be questionable, owing to capillarity, 
varies with the level of the mercury, and the object in i I would observe, also, that the 0*07 applies to graphite m 
view is to measure the movement in the barometer by general; I do not know what exactly may be the resist* 
the potential of the returning current. And, in the first ance of the carbon thread lately come into use. 
place, what is the theoretic sensitiveness to be expected ? In order to measure these changes of potential in terms 
‘faking the conductivity of copper as too, that of car- of the barometric height, the whole circuit is treated at 
bon is about 0-07; and supposing eight miles of copper the observatory as one resistance in a Wheatstone’s 
wire in circuit (barometer being four miles from observa- Bridge. Thus, in Fig. 1 let a be the distant barometer, 
toryl and that a wire of one-eighth inch diameter be B and C battery and galvanometer in the observatory. D— 
used; supposing, also, that the carbon filament be of also in the observatory—a means of altering ad lib. the 
one-fiftieth inch diameter; then the following is the result ’ resistance in the second circuit of the bridge. The instru- 



Fio. a, Fio. 3 . 


ment used at D indicates the barometric height at a when j determination made at d would yield results which might 
the galvanoscope is brought to zero. be dealt with quite independently of the resistance of the 

Before describing the apparatus used at i>, it is neces- wires, 
sary to explain how the question of temperature is dealt This can be effected by sending a reverse current 
with. Copper has its resistance increased by about 0-4 ! through the circuit immediately before each observation. 

S . for each rise of i° C. above 20° C.; and as the The apparatus shown in Fig. 2 explains this. The figure 
lute along the four milea traversed by the wires is an elevation showing the upper part of the barometer, 
y unknown, some means must evidently be found The iron wire I and the carbon C are shown in position, 
for allowing for errors from this source. The problem is The galvanometer placed immediately in front of the tube 
to do this without necessitating extra wires to bate- is contrived to deffect the current from the barometer 
metor a. when the current traverses it in one particular direction. 

It is obvious that if the barometer Could be thrown out j It will be best understood, if the action of the current be 
of circuit before each observation, and the resistance of; considered in detail throughout the operation of reading, 
the eight miles of circuit Independently balanced in the j We desire, in the first place, to find the resistance of 
bridge at d, then, restoring the barometer, a second | the circuit independently of the barometer. 
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A current is sent along the wire a (Fig. 2) from the 
observatory. It traverses the coils, issuing by wire b, 
and, during the first instant of time, takes its course along 
the conductor 0, passing through iron wire and carbon, 
and by d,fi back to the battery. The needle, however, is 
immediately deflected (in the direction shown by the 
arrow) pulling down the little lever ss, which, oscillating 
on the edge of a small vessel of mercury, and bearing a 
branch from the wire b, completes a circuit of low resist¬ 
ance with the return wire/ a branch from which commu¬ 
nicatee with the mercury in the vessel. A current is now 
flowing free of the carbon. It may be balanced at D 
(Fig. 1), and the second operation commenced. This 
consists in switching tbe current by a commutator, so 
that it arrives by wire /, and returns by wire a. The 
current on arrival tends to restore the needle to the 
horizontal, pressing it against the stop P. This, also 
(being the best position for deflection), is designed to be 
its position of equilibrium; the counterpoise s, being 
utilised to this end. The needle being horizontal, the 
low-resistance circuit is open, and the current must pass 
through the carbon to return to the battery. It is then 
again balanced at D, and tbe resistance of the carbon 
accurately determined. 

Turning to Fig. 3 we find that the instrument used at 
d (Fig. 1) consists of a deep vessel of mercury aa, com¬ 
municating with a flexible reservoir A, which is under the 
control of the screw s. A scale is mounted on the vessel 
carrying a marker, m, which is movable on the screw 
attached to knob k ; to the marker a thread of carbon, 
similar to that in the distant barometer, is attached, it is 
kept vertical and rigid by a small varnished platinum 
weight if, beneath the surface of the mercury. The 
marker is of ivory, and a binding screw, b, keeps the 
carbon in circuit, the circuit being completed through the 
mercury and iron wire I. 

For equalising the resistances in the bridge, when the 
barometer is out of circuit, the screw s is turned, and the 
mercury thus raised or lowered on the carbon, till the 
galvanoscope returns to zero. This being effected, and 
the barometer restored to circuit, the galvanoscope is 
once more brought to zero by turning the knob K. The 
marker M now reads the height of the distant barometer. 

The scale, in Fig. 3, may not really be one of inches 
and fractions of inches; it may have to be divided by 
experimentally comparing the two carbons. Probably it 
would be hopeless to expect them to be exactly similar in 
section throughout their entire lengths. 

There are many ways of rendering this method of 
determining the height of a barometer by resistance more 
sensitive. It was suggested to me, for example, to double 
the effect on the resistance of any movement, by replacing 
the iron wire in the barometer by a second carbon. With 
this arrangement, moreover, if we still retain but the one 
carbon for equalisation (Fig. 3), the range is doubled, and 
the chances of errors correspondingly diminished. 

Other meteorological instruments may also be read by 
this method. j, joly 

Pembroke Road, Dublin ' ' 


ELECTRICITY AT THE CRYSTAL PALACE 
W .—Electrical Accumulators. 
accurnu ktor of Messrs. E. VoUkmann and 
* 1 i ?«^ llon .» exhibited at the Crystal Palace Elec- 
mcai Exhibition, m connection with the Lane-Fox system 
or electric lighting in the Alhambra Courts, has already 
been announced, but its construction has hitherto been 
kept a secret for reasons of patent right The storing- 
powet of Ibis new secondary battery may be gathered 
nwn the fact that 33 cells feed 20 r Lane-Fox incan¬ 
descent lamps, nominally of ao-candle power for 7 hours 
at a time, if the battery is fully charged to start with. 
Toe actual light of each lamp, however, is nearer 30 
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candles; and it is found that these lamps, which are 
designed to bear a 20-candle current from the generator; 
will stand a 30-candle current from the accumulator owing 
to its more uniform flow. 

Each cell is stated to contain 5 horse-power of energy 
acting for an hour, or 1 horse-power for 5 hours, and so 
on. It consists of a series of metal plates of some alloy; 
each plate being yV’ thick, and perforated with round 
4 inch holes, as close as they can be punched or cast. 
These plates are connected alternately in series like the 
plates of a condenser, as in the figure, and joined to two 



stout terminals, which are the poles of the cell The 
holes are filled with a metallic paste, the composition of 
which is not yet divulged, but may readily be guessed, 
from the fact that metallic lead is reduced on the negative 
plates, and peroxide of lead on the positive plates. The 
spaces between the plates, which arc placed nearly an 
inch apart, are filled up with water mixed with one-tenth 
part of sulphuric acid, to give good conduction. The 
whole is contained in a wooden trough about 30 inches 
square and 8 inches in thickness. The weight of each 
cell is about 375 lbs., including 295 lbs. of the metallic 
composition which is the storing agent. The sparks 
given off on connecting several cells of the charged 
battery by a stout copper wire are remarkably violent, 
the deflagrated wire flying off in a perfect shower of red- 
hot sparks of copper accompanied by loud cracks. On 
examining the wire afterwards, it is found to be literally 
torn asunder in small pieces by the force of the discharge. 
A considerable quantity of hydrogen is evolved from the 
cells. 

The exhibition of Lane-Fox lamps fed from this battery 
is without doubt the most beautiful display of incan¬ 
descent lighting which has yet been made in this or any 
other country. This, however, is chiefly due to the 
designs of the ornamental lamps employed to show off 
the rich architecture of the Moorish courts. The arches 
of the courts are picked out with rows of lamps having 
bulb or opal glass, which give a very pleasing light, not 
in the least dazzling to tbe eye, but at the expense of 25 
or 30 per cent, of the light. A crystal chandelier of the 
same kind of bulbs hangs in the Lion Court, and it is a 
moot poiqt whether these opal globes, or globes of clouded 
lass are not best adapted for incandescent lamps In 
welUog-rooms and studies. It is certain that the naked 
lights^ though absolutely steady, have a dazzling effect on 
the eyes if looked at, which cannot but be injurious to the 
sight. The gems of the display are, however, r three 
Mauresque electroliers designed by Mr, E. R. Johnson 
for Messrs. Verity Brothers, Regent Street. These large 
pagodft-like lanterns are hung in the inner courts, and 
the lights contained inside are only visible through the 
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stained glass of the sides and bottom. The power of the 
lamps is ingeniously graduated by simply switching on or 
off more cells of the battery. 

Rumours of at least two other secondary batteries of 

S reat promise are in the air; but it is not yet known what 
ie$e are, and they have not been exhibited in action 
yet before the public. They are doubtless modifications 
of some or other of the ordinary voltaic batteries by which 
their action can be conveniently reversed, and the altera¬ 
tion patented. For it is obvious that the old combination 
pure and simple cannot be patented for a new purpose, It 
must be changed in some way or other, though the essential 
action may be pretty much the same. 

The well-known Faure battery, which is exhibited by 
La Force et la Lumi&re Company, in the Western 
Corridor, still continues to excite a good deal of debate 
amongst the Faurites and anti-Fauritcs. The construc¬ 
tion or the battery has already been described in Nature, 
vol. xxv. p. 461 ; but some recent experiments by a group 
of French savants have contributed some further matter 
to the discussion of its merits, and as their results must 
be considered free from bias {which is perhaps more than 
can be said for all that has been written on the subject 
in this country) w; shall give them in a condensed 
form. 

The experiments were made at the Conservatoire des 
Arts et Mdtiers, Paris, by MM. Allard, Le Blanc, Joubert, 
Potier, and Tresca, in continuation of experiments begun 
during the latter part of the Paris Electrical Exhibition. 
The results were communicated by the authors to the 
French Academy of Sciences, on March 6. The battery 
consisted of thirty-five cells, of the new pattern, with 
plates rolled up together. Each cell weighed 437 kilo¬ 
grams, including the liquid. The lead plates were covered 
with minium to the amount of ro kilograms per square 
metre. The solution was formed of distilled water, mixed 
with one-tenth of its weight of pure sulphuric acid. It 
will be seen that the cells were in the most favourable 
condition for experiment. 

They were charged by a Siemens’ machine, of which 
the armature resistance was o'iy ohms, and the resistance 
of the inducing magnets was 19-45 ohms. The latter 
were excited by the current in a derived circuit from the 
main current in the armature. A species of voltameter 
was used to regulate this exerting current, so as to keep 
it between 2 and 3 amperes. 

The object of the experiments was to measure— 

1. The mechanical work expended in charging the 
battery. 

2. The quantity of electricity “stored” during the 
charge. 

3. The quantity of electricity yielded up during the 
discharge. 

4. The electrical work actually done during the dis¬ 
charge. 

It was also necessary to know, at each instant of the 
experiments, the electromotive force and the resistance 
of the battery; and further, as the discharge should make 
itself through a series of Maxim incandescent lamps, to 
study the variation of the resistance, and the luminous 
power of these lamps, according to the intensity of the 
current. 

The mechanical work was measured by a totalising 
dynamometer, constructed for the French Society of Agri¬ 
culture by MeHta. Easton and Anderson/ after the model 
belonging to tire English Royal Society of Agriculture. 
The luminous intensity was measured by a Foucault 
photometer, such as was employed in the Exhibition 
experiments. As to the electric measures they were made 
by means of a Marcel Deprei galvanometer which mea¬ 
sured the total current generated, ana sometimes the 
exciting cunent on the magnet; a Siemens* electro- 
dynamometer which' measured only the charging current; 
and a dial electrometer arranged according to a plan or 


M. Joubert, which gave the difference of potentials 
between the two poles of the battery. The indications of 
all the instruments were read off every quarter of an hour, 
sometimes at closer intervals. 

The following table gives the principal results:— 


Date, 

January 4 . 

:: i: 

.. 7 ■ 


Table I .—Charge of the Battery 

Duration of Speed of the Indicated work E.M.F. of 
experiments, dynamo, in kilogrametns. the battery 


h. a 

.. 5 30 

7 o 
.. 7 30 
- a 45 

22 45 


1079 

1073 

1083 

1085 


in volts. 

*, 414*907 ... 82-21 
3 , 773,393 ... 9108 
3 , 346,871 ... 93-91 
1 , 135,728 ... 9206 


Deduct 


75° 


8,761,048 

(The work deducted was lost in the transmission of the 
indicated power to the dynamo.) 

Mean intensity Ouantitv of 

Duration of of charging 
experiments, current m ^rtntTn 
h m ampere*. 

.. 5 30 -. 1Q, 93 

7 0... 7*97 

7 3° - 7'94 

■■ * 45 - 6'36 


Date. 


January 4 


246 

2*$I 

*'33 
2' 18 


the battery 
in coulombs. 
. 216,4C0 
. 200,800 
. 214.300 
63,000 


22 45 


694,500 


Date. 


Electric work Electric work Electric work 
Duration of of the charge of excitation of the ring 


experiments. in kilo- 
h. m. gramiuetres. 
January 4 ... 5 30 ... 1,814,600 

„ 5 ... 7 0 ... 1.947.100 

„ 6 ... 7 30 ... 2,028,800 

** 7 ... * 45 591*600 


in kilo- in kilo- 

'grammotres. grammetres. 

94.400 
79,100 
76.800 
19,500 


408,400 . 
676,300 . 
596,100 . 
202,800 . 


22 45 6,382,100 1,883,600 269,800 

The same determinations have been made during the 
discharge, observing at the same time the power of 12 
Maxim lamps in a derived circuit. The light of a Carcel 
lamp was obtained from this experiment with an expendi¬ 
ture of 5 8 kilograms of electric work per second. 

The following table gives the results for the discharge 
of the battery 


Table II .—Discharge of the Battery 


Duration of p resistance 

Date. th^xperi- ^4 c °L‘ h * 
in volts cunent in 

h. m. amperes. 

Jan. 7 ... 7 19 ... 61 39 ... 16-128 . 
„ 9 ... 2 20 ... 61 68 ... 16*235 ■ 

Quantity of 
' electricity in 
coulombs. 

.. 424.800 .. 
.. 194,800 .. 

External 
electric 
work in 
kilogram- 
metres. 

. 2 , 608,000 
. 1,201, OCO 

10 39 

619,600 

3 , 809,000 


The conclusion from these results is that between the 
quantity of electricity put into the battery (694*500 
coulombs) and that got out (6,196,000 coulombs) there is 
a difference of only 74*900 coulombs, corresponding to a 
proportional loss of 10 per cent. (0-108). This refers, 
however, to the quantity of electricity, not, be it remem¬ 
bered, to the power stored. The electric work during the 
entire discharge was 3,809,000 kilograms. The mechani¬ 
cal work expended was 9,570,000 kilograms, but only 
6,382,000 kilograms was really stored by the battery. It 
follows that the work recuperated or given back by the 
discharge of the battery is to that stored up, as 3*809,000 
is to 6,382,000; that is to say, about 60 per cent, of the 
energy of the current was rendered up by the battery. 
If we compare the work recuperated with that indicated 
by the dynamometer, the percentage given back is still 
less, namely. 40 per cent . , 

This considerable loss of power, whilst the quantity of 
electricity is nearly the same in the charge and discharge* 



AprU 13,1882] 


NATURE 


563 


is due to the fact that there is a marked loss of electro¬ 
motive force in the battery. Thus the charging current 
had 91 volts, while the discharging current had only 61-5 
volts. It follows, from a consideration of the theory of 
the battery and the formula— 

_ I'(E'-RT)/' 

I(E-RI)/ 

that the efficiency must always be less than unity, but 
may be greater as the intensities and resistances are less. 
In the formula, E is the E.M.F. of the battery, R its in¬ 
ternal resistance, I and / the intensity of the current and 
its duration during charge, while the same letters marked 
serve for the corresponding quantities during discharge. 
It is therefore advantageous to charge the battery with a 
feeble current flowing for a long time, It was observed 
also, that the resistance of the battery was lower during 
discharge than charge. 

To sum up, the charge of the battery requires a total 
mechanical work of 1-558 horse-power during 22h. 45m., 
which is equivalent to a horse-power during 35b. 26m. 
The battery only received 66 per cent, of the total work 
expended, the rest being lost in overcoming passive re¬ 
sistances, and exciting the field magnets. Only 60 per 
cent, of this power stored was yielded back by the bat¬ 
tery, and there is reason to believe that the same result 
will be forthcoming in all applications similar to lighting 
by Maxim lamps. 


THE WILD SILKS OF INDIA 1 


T HE laudable efforts of the Indian Government to 
utilise the various products of which these wild silks 
form a class will tend, by the immediate production of 
wealth, and yet more by the spirit of intercommunication 
and enterprise thus created, to overcome the great diffi¬ 
culty of poverty and still greater difficulty or isolation, 
which so tasked its efforts in the last famine. And this 
work is the more desirable because, as the last census 
shows, the peaceful, firm rule of the British in India has 
removed that natural check to population which was 
found uf old in the mutual internecine wars of its 
peoples; and numbers have increased to such an extent 
that the failure of a crop over any wide district is 
invariably followed now by a famine. 

The principal varieties of wild silks found in India are 
the Tusser, or Tasar, the Eria, and the Muga, or Moonga, 
silks, besides several others, at present of little com¬ 
mercial importance. 

Silk differs from all other materials used in textile 
fabrics in the nature of the thread as originally produced. 
Hemp, flax, cotton, wool, and many other threads are 
produced by the twisting tightly together of the short but 
very fine fibres of the raw material, the untwisting of 
which reduces the thread again to short loose fragments. 
The long fibre of the best Sea-Island cotton does not 
much exceed inches in length. Silk, on the other 
hand, is spun by the silkworm (except that it is not a 
worm, and does not spin it I) in one long thread : three- 
quarters of a mile is quoted by Mr. Warcfle as the length 
of the thread of a Tusser worm. There is no “ spinning M 
in the process at all, but two fine threads come from 
the spinnarets of the grub as from the spinnarets of a 
spider in such a glutinous semi-liquid condition that they 
coalesce into one thread, which, in the best^Kind of silk- 
wonns, can be wound without a break from the outside of 
the suspended cocoon to where the grub left off spinning 
and turned into a chrysalis. The silk-reeler does not, 
even in the coarse Tusker variety, reel off a cocoon of this 
•mgly, but from four to six together, whose gummy 
surfaces make them combine into a single thread still 
fine. 


* "Handbook of the Collodion Illustrative of tho Wild Silks of India In 
ha Indian Section of the South Kensington Museum," by Thomas Wardle. 
(Eym and Spottiswoode, tS8i.) 


The Eria cocoon is not found practically so available 
for this treatment, but, in addition to the beautiful con¬ 
tinuous thread of the Bombyx or Tusser silkworm, the 
waste part of their cocoons can be treated like the 
vegetable fibres (cotton, &c.) of which we spoke with 
eaually good results as a textile material, and with nearly 
all the beauty of the perfect silk thread. For this pur¬ 
pose the whole of tne cocoon of the Eria is specially 
available, and, instead of being carefully reeled off, it is 
cut up or torn into shreds by the carding machine, and 
then treated as a long staple cotton. This is known as 
spun silk, or by the more recent name of Schappe. If, 
however, the surface of such a thread is examined, even 
with small magnifying power, it will show the loose ends 
of the fibres sticking out in every direction; and although 
they are individually too fine to attract the attention of 
the naked eye, in combination they are quite patent to the 
finger and to the ear, a soft deadness resulting instead of 
the sharp whistle of the natural silk, on which are no 
fibres except the ends left by careless throwsters. 

Another inferiority of spun silk, though not a great one 
in the ever-changing fashionable world of England, is 
that it has not the durability which distinguishes the 
continuous silk thread. Yet in India garments made from 
the former are handed down from mother to daughter! 

The Tusser or Tusseh larva, whose coarse, strong 
thread is available for thrown silk, is a monster compared 
with ihe larva of the Bombyx mori, or common silk-worm, 
It measures 7 inches in length and 1 inch in diameter; 
the wings of the moth—a very handsome one—are 7 
inches across, and the thread also is three times as coarse, 
and three times as strong as that of the China silkworm. 
Here, however, comes an objection to it in the eye of the 
manufacturer. While the thread of the Bombyx is almost 
round, the extra coarseness of the Tusser thread all con¬ 
sists in its extra width : it is, in fact, three times as broad 
as it is thick. Like any thread of this shape compared 
with a round one, it has a great tendency to split, and 
consequently become rough in working. Another diffi¬ 
culty to both reelers and dyers is caused by the substan¬ 
tial way in which the Tusser grub forms its cocoons. 
Major Coussmaker observes that— 

11 As the chrysalis remains in the cocoon as long as eight 
months, exposed to the hottest sun and occasional thunder¬ 
storms, the cocoon had need to b; made a hard impene¬ 
trable material; so indestructible is it, that Bheels and other 
tribes which live in the jungles, use the cocoon as an ex¬ 
tinguisher to the bamboo tube in which they keep the 
1 falita ’ or cotton tinder used by them for lighting their, 
tobacco and the slow matches of their matchlocks. The 
cocoon is also cut into a long spiral band, and used for 
binding the barrel of matchlocks to the stocks, being, as 

the natives say, unaffected either by fire or water. 

After the caterpillar has spun a layer of silk thick enough 
to conceal itself, it discharges some kind of gum or 
cement, thick like plaster of Paris, and with its muscular 
action it causes this secretion to thoroughly permeate the 
whole cocoon and solidify the wall. In this manner it 
goes on spinning layer after layer of loops, and cementing 
them altogether until the whole of its silk is exhausted, 
and the wall of the cocoon becomes so hard that it 
requires a sharp penknife to cut through it 1 ' (pp. 18, 19). 

Again, in a later report (February ai, 1880), Major 
Coussmaker writes: - 

“ One of the most interesting, and I think important, 
facts that, I have this year been able to prove, is with 
regard to the composition of the cement with which the 
caterpillar hardens its cocoon. Former analyses of this 
agent made for me, in England by Dr. Taylor t and in 
Bombay by' Dr. Lyon, had shown that it contained the 
acid urate of ammonia, that it was in fact excremcntitious; 
and this year, by opening the cocoons at various intervals, 
I was able to convince myself of the fact that when the 
caterpillar has left off feeding and begins to spin, it voids 
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the food remaining is the alimentary canal, first of all in 
a more or less solid form and of a dark colour, but after 
it has become fully enveloped in the cocoon the excrement 
comes away as a light-coloured liquid, the hue and con¬ 
sistency of which depend upon the amount of vegetable 
matter not previously evacuated and the amount of lime, 
carbon, ana ammonia present. The respective propor¬ 
tions of these ingredients vary, 1 presume, with the food 
upon which the caterpillar has fed, and with the state of 
the atmosphere at the time of spinning ; also the longer 
they remain coating the fibre the harsher and more dis¬ 
coloured it will be. It is therefore very necessary, 1 
think, to remove this cement at a very early date; and 
this chemistry has shown the manufacturers how to do. 
udicious feeding too may alter its nature. Before long, 
resh cocoons will be at an early stage thoroughly cleansed 
from all discolouring matter, and Tasar silk will be avail¬ 
able for manufacturing purposes as colourless as it is 
when first put forth by the caterpillar ” (p. 21). 

At any rate here is a fine field for both economic 
and philosophical results for both the chemist and the 
naturalist. 

There are two crops of Tusser silk in the year, i.e. two 
generations of grubs pass from the egg to the imago, 
whereas the Bombyx of commerce so passes only once. 
The moth is considered a sacred insect, and it is interest¬ 
ing to read of the long series of ascetic ordinances con¬ 
nected with the attendance upon it, the failure to observe 
which will bring down the anger of the gods and destruc¬ 
tion upon the cultivators. Yet the grubs are said to 
flourish better out-of-doors than under the roof and care 
of men, and are found feeding upon seventeen different 
species of trees growing wild over various parts of Hin- 
dostan. It is much more practicable and hopeful to 
engage the unenterprising natives in its collection under 
these conditions than if the elaborate art with which the 
Chinese cultivate the Bombyx were required. 

The silk of the Eria and Moonga or Muga cocoons is 
softer and of a clearer colour than the Tusser silk, but 
lacks the strength of that very coarse variety. It dyes 
well, but is difficult to wind. In all respects therefore it 
is easier to work it up into spun silk. 

The favourite food of the Eria is the Palma Chrhti or 
castor oil plant, Ricinis communis. So productive is this 
worm that it sometimes gives twelve broods, i.e. genera¬ 
tions, in a year. 

The Muga worm breeds five times; the colour of the 
silk varies with the food, some of it retaining its drabby 
colour till the last. The moths of all these genera are 
large and handsome. The magnificent Attacns atlas 
moth, called in France Lc Gdant dcs Papillons, measures 
upwards of ten inches in expanse of wing. It is a common 
idea that moths eat their way out of their cocoons, and 
that all permitted to do so spoil their silk ; but even in 
the case of the solid cocoon of the Tusser moth it is ob¬ 
served that “ after eight or nine months in the pupa state 
a moist spot is observed at one end of the cocoon. The 
moth is now about to emerge both from its pupa shell 
and from the cocoon. It secretes an acid fluid which 
softens the cement of the cocoon, and enables it to sepa¬ 
rate the fibres sufficiently to allow of its creeping out ” 
(p. 19). Capt. Brooke also says that “ in Seonee the 
pierced cocoons are wound, and that no koshtee rejects a 
cocoon simply because the moth has eaten its way through 
it. . . . It does not eat its way out but separates the 
fibres with its legs and wing-spine, and so creeps out. It 
has neither teeth nor mouth proper" (p. 26). More re¬ 
markable still is the provision made by the larva of this 
Attacns atlas , “the upper extremity of whose cocoon 
forms a natural orifice for the exit of the moth, made by 
the conveyance of a great number of silk fibres which are 
.left ungummed, and are thus soft and flossy; thus the 
exit of the imago leaves no disturbance behind” (d. 63). 
The most interesting question, of course, is, now far 


care and industry can improve this imperfect natural 
wealth. The strongest proof of the value of such educa¬ 
tion is to be found in the fact that the beautiful Italian 
and French silks, whose fineness and regularity insure 
for them a price 50 per cent, higher than the best China 
silks, are the lineal descendants of the eggs brought from 
China in the reign of Justinian. The destruction caused 
among them by the dreadful disease, pebrine, has neces¬ 
sitated the import into Europe of Japanese eggs, the 
drabby colour of the silk of which marred all the efforts 
of the dyer to obtain clear delicate tints, especially in 
different shades of white; but careful attention and arti¬ 
ficial selection are bringing them near to equality with 
the pure European silk; and Major Coussmaker in 
Pooneh has succeeded in obtaining perfectly white Tusser 
silk by causing the caterpillar to void all its excrement 
before spinning. 

The special fitness of Tusser silk for the dark dull 
colours now fashionable is most optimistically expressed 
by Mr. Wardle in the phrase that “Tusser silk properly 
dyed inherently takes shades of artistic meritl' Is dirt 
then beauty? and purity and brilliancy essentially vulgar? 

There can be little doubt that European skill and ma¬ 
chinery would more than balance the cheapness of Indian 
labour, which could be trusted to produce only the com¬ 
monest qualities of thrown silk. It is also far safer and 
less likely to end in failure or discouragement to make 
spun silk the object of Indian produce than to attempt to 
rival the beautiful productions of Italy and China. 

One cannot help noticing with satisfaction in this con¬ 
cise history the working together for good of such widely 
separated parties as, in India, the high Government official, 
the investigating naturalist, the active military officer in 
charge of a district; then the organising British manu¬ 
facturer, who brings into willing co-operation the Italian 
throwster, the Leek dyer, the Halifax weater, the London 
artist, not to mention the taste and skill of the lady- 
bountiful of her neighbourhood. \V. Odell 

NOTES 

On Tuesday evening, April n, the public thoroughfare 
stretching between Ilattou Garden and the Old Bailey was 
lighted fur the first time by the electric light. The novelty of 
the installation was the fact that the incandescent system had 
been adopted in preference to the arc system. Mr. E. H. 
Johnson, the agent of the Edison Electric Light Company, has 
in fact made a public demonstration of the Edisvn system by 
lighting up a district of London in the same way as by gas. 
In addition to the street lights, the different premises lining the 
street are also lighted ; for example, the City Temple Church, 
Messrs. Negretti and ZambraV, Messrs. Spiers and Tond’s. In 
all there are 936 incandescent lamps, and these ore fed by one of 
the large dynamos stationed at No. 57, llolborn, the distributing 
centre of the company. These large generators are made 
upon the same plan as the smaller ones recently described 
by us, and are driven by Porter engines. They yield a 
current of 102$ umpires, The resistance of each lamp white- 
hot is 140 ohms, and as this is much greater than the hot 
resistance of other incandescent lamps, the resistance of a 
long circuit is not so relatively high as in other systems, and 
hence there is less need of large leads. The cost of copper for 
conductors is an important item in electric lighting, but should 
copper conductors become too expensive to use, Mr. Edison 
intends to employ Iron, say old iron rails. Mr. K. H. Johnson 
states that the company intend to manufacture and supply elec¬ 
tricity for all kinds of purposes, and judging from experience 
gathered in New York, where a district is lighted by fids system, 
the profits from the sale of electricity for power purposes alone 
will pay the company's dividends, so that they can afford to 
give the light for nothing. This remark is a rejoinder to those 
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who wsgvte that the gas companies will successfully compete with 
the electric light, because the profits from their waste products 
will pay their dividends. The Holborn street lamps each con¬ 
tain two of Edison’s bulbs suspended from a cross bar running 
through the top of the lantern. Tim light is of a golden tinge 
like gas, but much purer, brighter, and steadier. The lamps 
were switched on and off with the greatest ease, and altogether 
the experiment was a complete success. 

THE Commission of the French Academy of Sciences for the 
Transit of Venus expeditions have completed their work. All the 
astronomers selected are practising daily at the observatory, taking 
readings with the artificial transit apparatus, invented by M. 
Wolf on the occasion of the last transit. In spite of some ob¬ 
jections, which have been disregarded, three kinds of observations 
will be taken: (1) by direct contact; (2) by refracting prisms 
and micrometrical distances; (3) by photography. The stations 
art the following : French Antilles (Guadeloupe or Martinique), 
directed by M. Tissernnd; Spanish Antilles (Cuba), M. 
d’Abadie; Florida (United States), Co!. Perrier; Coast of 
Mexico, M. Bouquet dc la Grye; Patagonia (on the Rio Negro), 
M Perrotin, director of the Nice Observatory ; (M. Bischoffsheim 
will be at the expense of the partial fitting oat of this expedi¬ 
tion) ; Santa Cruz, Capt. Fleurlais. It is to be remarked that 
very few of the heads of the missions sent out in 1874 have 
been appointed again by the French Institute. Four of these 
eight stations are located in the northern hemisphere, and four 
in the southern. At all of them will be observed the entrance 
and the exit. 

The use of Jablochkoff lights in the Avenue dc I'Opcm has 
beeu discontinued, the Municipal Council of Paris having refused 
to grant a concession of ten year-, which was asked for by the 
Company. It is said that other electric light companies will 
make proposals for the illumination of that fashionable pari 
of Paris. In the meantime M. Cancer, the inventor of a new 
regulator, is illuminating experimentally the rue de Crassant, a 
long and narrow lane of Central Paris, where newsagents have 
congregated for the last half century. 

On March 20 last, William Edward Gaine, C.E., the inventor 
of parchment paper, died at the residence of his x:>n, at Blackburn, 
at tire age of sixty-five. 

The usual Congress of Astronomers and Meteorologists will 
take place this week in Paris, as well as the Congress of the 
SoeisWs Savantes, the annual meeting of the Society de Physique, 
and the Association Scientifique de France. But the Congress 
of Instituteurs and Institutrices has been postponed for a future 
period. M. Ferry will deliver ns usual the official speech as 
Minister of Public Instruction, on Saturday, on the occasion of 
the distribution of prizes to the delegates of learned .societies. 

MM. Mignan and Ranart> have construe’ed an integrating 
hygrometer for precipitating the vapour uf the atmosphere, and 
analysing the products if required. It is composed of an iron 
tube filled with liquor ammonia.’; by gently opening a taper 
the ammonia is absorbed by waiter and the hygrometer is covered 
with moisture which is collected in a cup arranged for the 
purpose. During the recent dry weather the amount of precipi¬ 
tation was 3 grammes of water in twenty nuuut^. The weight 

liquor ammonia was 34. grammes. A peculiarity is that a 
number of Boating particles are precipitated with the humidity 
of the air. It has been suggested by M. W. de Fonvielle that 
the hygrometer might be used for analysing the matter of clouds 
where the precipitation of a lew grammes will be. a question of 
* very few minutes. 

Experimenting with electro-magnets on various minerals, 
ftdf. Deelter has made the interesting observation that the 
Mmlute amount of iron prerent does not determine the degree 


to which the minerals are attracted, for sulphides and sulphates 
containing much iron are very little attracted, while the attrac¬ 
tion of oxides, carbonates, and silicates is strong. This varying 
amount of attraction (it is pointed out) may be of service in 
mechanical separation of natural mixtures of ores, purifying 
ores, isolation of rock matter, and approximate estimation of 
quantitative mineralogical composition. 

The project started by Admiral Moucbez of building a captive 
balloon for observing the conditions of the air at several hundred 
metres from the earth will be abandoned ; but a captive balloon 
will be established at Montsouris Meteorological Observatory. 

The deaths are announced of Prince Wladislaus Lubomirski, 
an eminent conchologist, who recently died at Warsaw, aged 
fifty-eight; and of Prof. Vincenz Klctzinsky, Professor of Che¬ 
mistry at the Wieden Communal School, who died at Vienna 
on March 18 last, aged fifty-six. 

The Ethnographical Congress which was to meet this week at 
Geneva has been indefinitely postponed. The number of par¬ 
ticipators who intended to be prerent from England, Germany, 
Austria, and Italy was not considered sufficient by the Com¬ 
mittee. 

Mount Eina has again hecn in an active condition. An 
eruption and a rain of ashes (rampilli) has quite recently alarmed 
the neighbouring inhabitants. 

The first number is published of Dr. M. C, Cooke’s “ British 
Freshwater Alga:” (exclusive of Desmidiea.- and Diatomacea.-). 
As no systematic work on the subject has been published since 
Hassell's in 1845, a good account of British Freshwater Algae is 
much wanted. In the present number, which includes the 
Palincllacem only, Dr. Cooke has perhaps already reached the 
most difficult part of his work, the history of development of 
some of these lower organisms being still very obscure. We 
could have wished to see, at the outset, a greater effort to give 
the student something approaching a natural classification of 
Algx, instead of the very rough and artificial one which Dr. 
Cooke has adopted. The exclusion of the desmids and diatoms 
is wire, these forming a separate literature of their own. 

Prof. F., Morriex issues the ninth annual edition of the 
“ Correspondmice Botanique” (Li-te dei Jardins, des Cbaires, 
des Mu-ees, des Revues ®t des Socictes de Botanique du 
Monde), well posted up to the close of the year 1881. 

In addition to the alx>vc catalogue, the Bulletin de la figura¬ 
tion des SonV/ls d' Horticulture de Belgique (l$Sl), published 
under the authority of the Belgian Government, contains the 
official report of the National Exhibition of Horticulture and 
Pomology, held at Bn sels in 1880, in honour of the fiftieth 
anniversary of (he independence of Belgium; much other horti¬ 
cultural information, and a paper on the Bromcliacese of Brazil. 

Since March 1 a new Spanish periodical, Revista Germanita 
dt Literatura, Artes y Cietuias, is published at Leipzig twice a 
month. Its editors are Schores S. Gimenez and J. O. Mona&terio; 
Herr L. Seidel is the publisher. The object of the serial is 
to facilitate intellectual intercourse between Germany and the 
Spanish races. 

At the last meeting of the American Association a lecture 
was delivered by Capt C. E. Dutton, of the United States 
Geological Survey, upon the "Excavation of the Grand Caftan 
of the Colorado River.” The lecture was illustrated by a large 
number of lantern views. A picture of the chasm, ate point 
about the middle of its length, was exhibited as a type, showing 
that it consists of an inner and an outer gorge* or an upper end 
a lower chasm. The outer one is about five miles In width, 
with.palUadee on either side, very nearly 2000 feet high, facing 
each other across a comparatively smooth plain or valley floor. 
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Within this floor is sunken the great inner gorge, 3000 feet deep, 
with nearly vertical walls. The width of the inner gorge is 
'about the same as the depth, or 3000 to 3500 feet. The,strata 
exposed in this section are 4500 feet of Carboniferous (the entire 
local series), and 500 or 600 feet of Lower Silurian or Primor¬ 
dial. The speaker then indicated the salient features of' the 
topography and stratigraphy of the country in the vicinity of the 
chasm. It is for the most part a desert plain, surfaced by the 
summit beds of the Carboniferous with low mounds or flats 
consisting of remnants of the Permian, and occasionally a small 
remnant of the Lower Trias. Forty miles north of the chasm 
is fonnd the main Permian mass lying as a higher bench or 
terrace terminated southwardly by a cliff. Proceeding northward, 
the Trlai, the Jurassic, the Cretaceous, and the Lou er Eocene 
systems are successively encountered, each at intervals of five to 
ten miles. Each of these formations is likewise terminated south¬ 
wardly by a great cliff, and tbe whole series, from the Per¬ 
mian to the Eocene inclusive, constitute a stairway leading 
up to the high plateaux of Utah. Capt. Dutton stated 
that conclusive evidence has been found that these terraced 
formations, thus abruptly terminated, once extended southward 
across the Grand Cafhn and far into Central Arizona, but have 
been denuded down to the summit of the Carboniferous, The 
total thickness of beds removed was a little over 10,000 feet, and 
the eroded area was from 13,000 to 15,000 .square mile#. This area 
is called by him the Grand CaSon district. The erosion began 
abont the middle of Eocene time, and has continued uninter¬ 
ruptedly to the present. The cutting of the Grand Caflon is 
merely the closing episode of a much greater work. The excava¬ 
tion of the present cafion is a comparatively recent geological 
event, and Capt. Dutton is of the opinion that its origin does not 
antedate the Pliocene period. lie then explained tome of the more 
important considerations and conditions upon which the cutting 
of cafl job depends, anti showed the natural mechanical process of 
creating and maintaining the singularly beautiful and archi¬ 
tectural profiles of the cliffs, and how their wonderfully constant 
outlines are preserved. He then entertained his audience by a 
graphic and enthusiastic description of the phenomenal scenery 
revealed in the wider and deeper portions of the chasm. 

The geology of Spain being yet very imperfectly known, we 
are glad to find in a recent number of the Boleiin of the 
Geographical Society of Madrid the continuation of Don Juan 
Vilanova’s paper on the geological survey of the province of 
Valencia, being a description of the Tertiary formation of the 
province. This formation consists of conglomerates anJ clays 
covered with marls, sandstones grits and gypsum, with beds of 
fignite and peat. The surface is undulated, forming low hills 
with gentle slopes, but intersected with deep ravines, or barran- 
coj, or terrace-like, with deep ravines, along which streams flow 
in cascades during the rainy season. Wide lacustrian basins at 
Bicorp, which were considered by Verneuil as Cretaceons, belong 
also to this formation. 

The Jubilee Meeting of the British Medical Association will 
be held at Worcester, on August 8-11. The pre-ldent-elert is 
Dr. William Strange, senior physician to the General Infirmary, 
Worcester. 

Feop. Haeckel is giving some account of his recent visit to 
Ceylon and India in the Deutsche Rundschau , 

We read in the “Ditrio de Manila 1 ' that a German ethno¬ 
logist, Dr. Schadenberg, of Breslau, has now resided for some 
time amid the savage tribes in Sibotam, at the foot of the Vol¬ 
cano of Apo, for tbe purpose of studying the ethnography of 
the tribes of Atas, Bagobos, Manobos, Mandayas, Tagacaolos, 
Vilanes, Samales, Sangniles, Moros, and Guiangos. All these 
races differ materially lii language, religious customs, attire, and 
habits, so that Dr. Schadenberg has certainly selected a rich 
field of study. 


In a brochure published by Messrs. Sampson Low and Co., 
Col. Burnaby has given an interesting narrative of his recent 
balloon trip across the Channel. 

The additions to the Zoological Society’s Gardens during the 
past week include a Black-eared Marmoset ( Iiapalt penitillata ) 
from South-East Brazil, presented by Mrs. Davidson; a Ring¬ 
tailed Lemur {Lemur eat/a < 5 ) from Madagascar, presented by 
Dr. J. Lea, M.R.C.S.; two Grey-hacked White-eyes {Zosterops 
dorsalis) from Australia, presented, by Mr. J. Abrahams; a 
Jardine's Parrot {Pctocephalus gtilielmi ) from West Africa, pre¬ 
sented by Capt. H. Hope Keighley, 2nd W.l. Rcgt.; three 
Zebra Waxbills {Estrelda subfiava ), a Shining Weaver Bird 
{Hypochera nitons) from Africa, two Amaduvade Finches 
{Estrelda amatulava) from India, a Crimson-eared Waxbill 
{Estrelda phtenieotis) from West Africa, presented by Mrs. 
Beau clerk ; a Common Buzzard {Buteo vulgaris ), British, pre¬ 
sented by Mr. J, C. S. Rocke ; a Common Partridge (Perdix 
cinerea 6 ), British, presented by Mr. II. T. Bowes; a Long- 
tailed Copsychus (Copsychus saularis) from India, deposited ; a 
Mantchurian Crossoptilm {Crossoptilon mantchurieum 6 ) from 
North China, two Japanese Pheasants {Phasianus versicolor i 9 ) 
from Japan, an Amherst Pheasant {Thaumalea amherstia 9 ), a 
Gold Pheasant {Tkaumal a fie la 9) from China, a Lineated 
Pheasant ( Euploeamus lineatus 6 ) from Tenasserim, two Black- 
backed Kaleeges {Euphcamus nie'anotus 6 9 ) from Sikkim, 
two White-crested Kaleeges {Euploeamus albo-eristatus b 9 ) 
from North-We»t Himalayas, two Hasting’s Horned Tragopans 
{Cerisrnis hastingii S 9 ) from North India, purchased ; 0 Rifle 
Bird (P/ilorhis paradisea &) from Australia, received on ap¬ 
proval 5 a Sambur Deer ( Cervus arisloteles 9 ), a Galmard’s Rat 
Kangaroo ( llyfsifrymnus gaimardi), born in the Gardens. 


OUR ASTRONOMICAL COLUMN 

A Systematic Search for Comets.— The necessity of a 
mire rigorous and systematic examination of the heavens with 
the view to the early discovery of telescopic comets has been 
somewhat forcibly exemplified ofiale years, and it is satisfactory 
to learn that American observers are taking the initiative vigo¬ 
rously in this direction. A partial arrangement for regular 
sw eepiug has been made, and is detailed in a circular issued from 
the office of the Science Obsctver, in which also further coopera¬ 
tion is invited, and it i> to be hoped that amateurs here witn the 
nece-sary instruments, and time at command, will actively 
second the effo ts that are being made in the United States, to 
further our knowledge of tlie-e, as yet, in a cosmical sense at 
least, problematical bodies. Mr. W. F. Denning, of Bristol, 
after proving his extraordinary pat ! ence and perseverance in the 
observation of meteors, and who has done excellent work in that 
class of observation, has for some month* instituted a search for 
comets in such quarters of the sky as his position best commanded, 
and has made, as we knon, a most notable beginning by the 
detection of the comet of short period, which astronomers will 
recognise in future as “Denning's comet.” He has kindly 
afforded us an opportunity of perusing a letter addressed to him 
by Mr. J. Ritchie, jun., of Boston, U.S., from which we may 
be pardoned for making the following extract “ We wish it 
understood that although from the circufhstances of the organisa¬ 
tion, the majority of observers are here in this country, still we 
do not wish to make anything exclusive or national about it, and 
are simply after tbe most scientific ways of doing certain things, 
and are ready to receive that advice which the experience of 
others renders them competent to give.” Mr. Denning has 
found a coadjutor to divide with him the examination of the 
eastern sky in the morning hours, and there should be little diffi¬ 
culty in arranging for other amateurs here to take part in an 
evening search. Two or more observers in the other hemisphere 
will be needed to complete tbe regular scrutiny of the whole sky, 
and we do not anticipate that the scheme will be rendered im¬ 
perfect for want of them. 

It would be an easy matter to cite a number of cases where 
the earlier detection of comets would have materially aided our 
knowledge of their motions in space, and probably of their 
gradual development in approaching the snn. We may refer to 
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two cases of recent occurrence. The fifth comet of 1877 was 
detected by Tempel on October 2, when its south declination 
«u already to*, and its motion towards the south did not permit 
of its being followed after October 14, when the last observa¬ 
tions were made at Lelpslc and Milan. On the orbit being cal¬ 
culated, it was found that the comet had passed the perihelion 
as early as the end of June, and, further, that it had escaped 
observation before perihelion, when in a much more favourable 
position than at the time of its discovery by Tempel. Thus, on 
April 5, as the moon was drawing away from the evening iky, 
it was in R.A. i6t% Decl. + 57*, consequently a circumpolar 
object in these latitudes, its distance from the sun was 1*69, and 
from the earth 1*05, and the intensity of light, expressed in the 
usual manner, was 0*32, At Us actual discovery, on October 2, 
the distance from the sun was r86, and from the earth 0 88, 
consequently the intensity of light was 0*36, or virtually the 
same as on April 5. But the orbital arc available for the final 
calculation or the elements was less than 4^, whereas if the 
comet hod been detected in its more favourable position towards 
the end of the first week in April, there would have been avail¬ 
able for this purpose an orbital arc of upw ards of 160". 

As a second case in point, we may mention the circumstances 
attending thedircovery of the comet by Mr. Denning last Octo¬ 
ber, and its previous track. Mr. Denning found it on October 
3, the perihelion passage having taken place on September 13, 
so that it was already at a considerable angular distance from 
perihelion at the first accurate observation. Hut prior to arriv¬ 
ing at its least distance it had made the following tour of the 
southern heavens. In the column headed " Intensity of Light,’’ 
the brightness at discovery on October 3 is taken as unity. 


iah. G.M.T. 

R.A. 

Decl. 

Distance from 
Ranh. 

Intensity 

Light. 

June 26 

296-t . 

- 33 'S 

... 0481 . 

. o-8 

July 25 - 

280*3 • 

669 

... 0-159 . 

. 119 

30 - 

228*5 ■ 

805 

... 0-128 . 

20*4 

Aug. 2 ... 

1589 ■ 

74'9 

.. o-ii8 . 

. 25-6 

4 ... 

143'2 

65-6 

... o-ii6 

. 27-6 

6 .. 

136'° ■ 

556 

... 0-119 . 

■ 27*9 

8 ... 

. *3i'8 . 

“ 45*8 

... 0125 . 

26-5 

Sept. 13 ... 

. 129-2 . 

+ 11*1 

... 0-503 . 

2-9 


With anything approaching to a regular examination of ihe 
southern sky such an object could not have escaped notice. 


CHEMICAL NOTES 

Whether the ato.i ic weight of uranium is represented by the 
number 120 or 240, is still a disputed question. Experiments 
recently conducted by Herr Zimmermann ( BtrichU ) are strongly 
in favour of the latter number. Ilerr Zimmermann has deter¬ 
mined the densities of the va. ours of uranium tetrabroinide and 
tetrachloride, by Victor Meyer’s method, at the temperature of 
a Perrot's furnace; his results are as follows 

Sp. gr. of vapour. Calculated. 

U^iao. 

Uranium tetrabroinide ... 19'46 (mean of 6) ... 9-68 19-36 
Uranium tetrachloride ... 13*33 (mean of 4) ... 6 60 13*21 

Several important paperson general considerations regarding 
processes of chemical change, by MM. Potilitzin, Beketow, and 
Kajarider, have appeared in the Journal of the Russian Chemical 
Society (good abstracts in Btrlintr Strickle , xiv. 2044-2058). 
As a deduction from experimental results, M. Potilitzin con¬ 
cludes that in every reaction, whether in presence or absence of 
water, a division of the elements of the reacting bodies occurs, 
and this is conditioned by the atomic weights of the elements, 
and the mass of the reacting substances. Berthelot’s principle 
of maximum work Is only applicable when but a single product 
is formed in a reaction, ana when the energy, liberated in the 
reaction, all appears as heat. But In actually-occurring processes 
of chemical change there is a conversion of potential Into kinetic 
energy, and subsequent employment of this kin^ic energy in the 
w>rk of fusion, evaporation, affinity, Ac. Sometimes a portion 
of this energy may be used in the formation of compounds 
wherein heat is absorbed. This change of potential into kinetic 
energy is counterbalanced by the conversion of energy of motion 
Into neat t a condition of equilibrium for the entire chemical 
system is thus attained, conditioned chiefly by the atomic 
weights of the reacting elements, the masses of the chemical 
substances in the system, and the relative amounts of potential 
tnd kinetic energy. The heat evolved la a chemical change 


measures the initial velocity of that change; but the final result 
of the change is dependent on the attainment of a general 
equilibrium, the conditions of which have been stated. Any 
change in one or more of these conditions causes a change in 
the direction of the chemical reaction. 

In the paper of M. Kajtr.der the action of acids on plates ol 
magnesium 13 considered : it is shown that the velocity of the 
action is inversely proportional to the internal friction of the 
liquid: raising the temperature of the liquid acts by diminishing 
the internal friction. 

Prof. Mrnschutkin continues to publish, in the Journal of 
the Russian Chemical and Physical Society his researches on the 
influence < f isomerism on the formation of compound ethers, 
and deals with the etherification of polybasic acids. The re¬ 
searches are rendered difficult by the circumstance that we know 
but few polybasic acids, the structure of which is well deter¬ 
mined. Altogether the etherification of polybasic acids is very 
like the etherification of monobasic acids ; the limits of etherifi 
cation arc always higb, if a primary alcohol is taken for the for¬ 
mation of the ether; the rate of etherification varies with the 
isomeri-m of the acid, and the variations of the rate are as in 
monobasic acids. This likeness is the more remarkable, as the 
reactions are far more complicated in this case than in the 
preceding one. 

ProK. Menschutkin also discusses the influence of the 
molecular weight of homologues on the course followed by in¬ 
complete and reven ed reaction*. He has succeeded in establishing 
that the law of homology, extends as well to the chemical as to 
the physical properties of homologues, and as well to their 
complete reactions, as to the incomplete ones. 

Tux phenomenon noticed by Mills, and called by him 
“chemical repulsion”—referred to some time ago in these 
“Notes"—lias been recently studied by Herr Lecher ( Wien. 
Akad. Bur.), who thinks that there is no need for the new 
hypothesis of chemical action at a distance introduced by Mills. 
A few drops of barium chloride solution are placed on the sur¬ 
face of a glass plate, a second plate containing two circular hole-, 
is preyed on the first, and a drop of sulphuric acid L introduced 
at each hole : the formation of barium sulphate proceeds in 
circles which gradually extend their circumference, but cease to 
do so before they co uc into contact. The author’s explanation, 
which is based on several experiments, assumes that the barium 
chloride molecules originally move equally in all directions 
through the liquid; the presence of sulphuric acid, however, 
fixes many of these molecules and prevents their moving out of 
the sphere of action of the acid: the space between-the advan¬ 
cing circles of barium sulphate thus becomes gradually poorer 
in barium chloride, until finally the whole of this salt is 
removed •. there is a space of no a-tion, because the compounds 
which react are absent. 

Herr Schulze {fourn. fur pract, Chtm.) describes an 
interesting case of so-called “catalytic action.” Sulpburyl 
chloride (SO s CL) is not formed by the action of chlorine on 
gaseous or liquid sulphur dioxide, but if these gases be passed 
over camphor, large quantities of sulpburyl chloride are pro¬ 
duced ; five grams of camphor sufficed to induce the formation 
of 470 grams of sulphury l chloride. Acetic or formic acid likewise 
induces the combination of chlorine and sulphur dioxide; but these 
compounds are themselves more or less attacked, whilst camphor 
remains unchanged at the close of the reaction. Acetic and 
formic acids dissolve considerable quantities of sulphur dioxide, 
but other good solvents of this compound, t.g. acetone; foil to 
induce the formation of sulphury! chloride. 

Mallet {Amtr, Chtm. fount.) finds the number 1*759 as 
repre>entlng the sp. gr. of hydrofluoric acid gas at 25°, hence 
molecular weight = 39*32. If this determination is confirmed, 
the formula or the compound in question must be written H ( F„ 
and not, as at present, H F. But if Mallet’s formula is correct, 
the atom of fluorine must be divalent; it has hitherto been 
regarded as markedly monovalent. 

M. L. dr Boisbaudkan (Compt. rtnd.) has prepared gallic 
chloride, Ga,Cl ( . The specific gravity of the vapour ofthb 
chloride, at 273°, was found to be 11*9, which confirms the 
formula Go,Cl |a 

Am iron wire embedded in lampblack ud heated to redness 
in the reducing flame of the blowpipe .loses weight; a portion of 
the iron, according to Colson, diffuses into the carbon, This 
chemist states that solids diffuse into etch dther when a chemical 
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act loir can lake place between the solids in contact (Compt. rend. 
xclfi, 1074). 

In the Berichte ( xy . 109} Brauser describes some new com¬ 
pounds of the cerium metals, especially Cerium teirafluoruU, 
CcF 4 , and didymium pentoxide, Di,O a j he also gives data 
whence he deduces the value 146*5 for the atomic weight of 
didymium. Brauner likewise discusses the grouping of these 
metals in accordance with the "periodic law/ and shows that 
didymium may fairly be placed as the eighth member of group V., 
the members of which group form pentoxide*, M v 0, (see also 
Cham. Sue. Journal, Trans. 1882, p, 68). 

Various new salts analogous to the feirocyauides and ferri- 
cymtides ore described by Descamps {Ann. Chine. Phys. [5] xxiv. 
178), chiefly mangano- and mangam-cyanides, cobalto-cyanides, 
and chromo-cyanides. 

From experiments on the action of mlphur dioxide on nitric 
oxide, Lunge concludes that, when water is present, sulphur 
dioxide pirtiolly reduces the higher oxides of nitrogen to nitrous 
oxide, even in presence of free oxygen {Berichte, xiv. *196). 
These results of Lunge’s have a direct bearing on the changes 
which proceed in the chambers of the sulphuric acid manu¬ 
facturer. 

Tlta synthetical production of urea, by passing air charged 
with ammonia and ocnxene over hot spirals of platinum wire, is 
described by E. F. Herroun in Chem. Soc. Joum, Heated 
spongy platinum, or platinised asbestos, caused a large produc¬ 
tion of ammonium carbonate with little urea; platinised char¬ 
coal caused the production of much urea, but the action pro¬ 
ceeded more slowly than when spirals of platinum wire were 
employed. 


2 ourn„ Trans., 1882, p. 66). Both alkaloids am fatted lit 
irk from Santander, Columbia, described by Fliicktoer 'as 
China cuprea . The structural formulae of quinoline, fmime* and 
quinunc acids, are discussed at length by Skraup (Mmatshefte 
JUr Chemie, ii. 587). Various sulphuric derivatives of rinebomne 
are described by Weidd (same journal, p. 565), and papers of 
importance, although too technical for detailed notice here, on 
cinchonine and the so-called homocinchonine, by Koenigs, 
Hesse, and Clous, appear in the Berichte (xiv. 185a, 1888, 189P, 
and 1921). 

Rbincke states (Berichte, xiv. 21.44) that he has obtained 
aldehydic substances from the juices of chlorophyll containing 
plants. The formation of these substances appears to depend 
on the action of sunlight. Keincke thinks that formic aldehyde 
is present as the most active among these reducing substances, 
but be does not support this supposition by experimental 
evidence. 

Herren Goldschmidt and V. Meyer describe a modifica¬ 
tion of the well-known apparatus of the latter chemist for 
determining the specific gravities of gases. The apparatus is 
filled with dry air, and heated to the temperature at which the 
determination is to be made; the air is then driven out by a 
stream of hydrochloric acid, received in a graduated tube stand¬ 
ing over water, and measured: the gas under examination is 
passed into the apparatus, heated, and driven out 17 dry air into 
weighed potash-bulbs containing a liquid which will absorb the 
gas. In this way the weight of the gas is obtained; the volume 
of air gives the volume of this weight of gas at the observed 
temperature. The apparatus may also be used as on air-thermo¬ 
meter (Berichte, xv. 137). 


From results of series of measurements, the following general 
statement regarding fractional distillation is made by F. D. 
Brown (Chem. Soc. Joum.). “In distillations with a still-haul 
maintained at a constant temperature, the composition of the 
distillate is constant, and is identical wiih that of the vapour 
evolved by a mixture whose boiling-point equals the temperature 
of the still-head,'' Brown thinks that the reciprocity between a 
liquid mixture and the gaseous mixture evolved by it on ebulli¬ 
tion has been too much neglected in reasonings about fractional 
distillation. 

The explosion of fulminate of mercury ha« been studied by 
Berthelot and Vieille (Arne. Chine, Phys.). The chemical 
change which occurs when this salt is exploded is a simple 
one, thus: CjHgNjO, = 2C0 +Nj- f- Hg; the heat produced, 
at constant pressure, per gram-molecule, is sufficient to raise 
the temperature of the products of explosion (supposing these 
already gaseous) to about 4200“. The local action exerted when 
the fulminate is exploded in a closed vessel is more violent than 
with other explosives, but the total pressure is only about three- 
fourth* of that produced by dynamite or nirro-gJycerine. The 
instantaneous nature of the explosion of fulminate, the almost 
complete absence of dissociation of the products, and the tiigh 
specific gravity of the material, conspire to render the explosion 
of this substance very effective. 

According to M. Amagat (Compt. rend.) pure dry oxygen 
exerts no action on mercuiy even under pressure : this is opposed 
to the results obtained by Regnault. 

Further observations bearing on the relations existing be¬ 
tween molecular structure and the absorption spectra of carbon 
compounds are described by Hartley (Chem. Soc. Joum., 
Trans., p. 45), who concludes that " the .simple union of carbon 
to nitrogen does not cause selective absorption of the ultra-violet 
ray*.” This conclusion is aplied to a discussion of the structural 
formed® of several compounds, more especially of cyanteric acid, 
the molecule of which appears to possess "a nucleus with a 
compactness of structure intermediate between that of bei sene 
bench loride and that of benrene.” 

Experiments by Remse’n and Hall (Amcr. Chem, Jcum, ii. 
50) on the oxidation of sulphaminc-para-toluic acid confirm the 
general statement that when, in a derivative of an aromatic 
hydrocarbon, one of tha substituting groups is electronegative, 
this negative group exerts a protective influence oa the other group 
(uring oxidation. 

Various papers on the cinchona alkaloids have recently been 
published: two new alkaloid* are described, one by Amaud, 
under the name of tinchonamine (Compt. rend. Rciii. 593)1 the 
other—/bwoyximw—by Howard and Hodgkin (Chem. Soc. 


NOTES FROM THE OTAGO UNIVERSITY 
MUSEUM 

II .—On the Skeleton of Nolomis Afantelli 1 
"LTITHERTO the rare flightless rail, Notornis ManteUt—tiio 
A A Tahahe of the Maoris—has been known only by the two 
skins now in the British Museum, and by a few fossil bones, 
found associated with remains of ZHnornis , After esis , &c. 

Quite recently a third specimen was killed on the eastern 
shores of l ake Te A nan, and the finder, Mr. J. Connor, not only 
removed and preserved the skin, but, most fortunately, retained as 
well the roughly-cleaned skeleton of the trunk. With Mr. 
Connor’s permission, I have prepared a description and drawings 
of the more important parts of this unique specimen, which is 
now, with the skin, on its way to England for sale.* 

The skeleton, consisting aa it does, of the parts saved after 
skinning, is minus the skull and anterior cervical vertebrae, the 
wing-bones, the bones of the legs with the exception of the 
femora, and the posterior caudal vertebrx. It is in very good 
preservation, with the exception of the ribs and the femur on the 
right side, which arc shattered, probably by shot, and the right 
side of the mi chile xiphoid process of the sternum, which is 
slightly cut, apparently during skinning. 

The more important measurements are as follows 

Length of trunk, measured from the anterior (dorsal) ends 
of the coracoids to the posterior end of the pelvia 18 *J 

Length of scapula. 8*0 

,, coracoid . 4‘ 2 


Width of sternum, measured just posterior to the coracoid 


- 4'3 

Depth of carina sterni. 0*9 

Length of ilium . 10*4 

Width of pelvis at posterior border of acetabula . 5*6 

Length of femur . so*3 

In the vertebral column the nine posterior cervical vertebrae are 

> Abstract of a paper read before the Otago Institute oa September *». 
and to be published in the neat (13th) volume of tha Traeuwitont of the 
New Zealand Institute. . 

• It was much to be regretted that the fund* of this Museum <Hd not allow 
of the purchase of these apeeiewna and their retention In Seer Zeeland. ,*■'* 
*■'- ““ L, - J -■ --Madias, Uta M. V“ 
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l*ft j there are seven pre-sacral thoracic vertebra, free save for a 
anion of their several spiues hy ossified ligaments; the com- 



Fie,. 1 .—Ventral aspect of the sternum nnd coracoid* of Notomis, three-fourth* 
natural xixe (continuous outline): on the left are shown the correspond¬ 
ing hones of Oeydromus (dotted outline), on the right those oe Porpkyris 
(broken outline), both reduced to the same absolute length of sternum 
as Notomis . m x., middle xiphoid process: e.x ., external xiphoid pro- 
cess; r, rostrum of sternum {Porphyrin ); k, point of keel of sternum 
or Notomis, k, of Oeydromus, hP, of Porphyrin. 

pound “ sacrum ” contains one thoracic, five lumbar, four sacral, 
and six caudal vertebrae. I give no detailed description of the 



Fw. a.—The »t*rnure of Oeydromus 1 a), Notomis (d), and Porphyria (c), 
from the left ilde, and all r*dueed to the same absolute length of 
*>■«». tr, coracoid; m.x., middle, and ojc., Miami xiphoid proeen ) 
r, rostrum; k t keel; t-6, place* of articulation of sternal ribs, 

vertebral column, as I could not have it disarticulated j it was, 
however, quite evident that there was no difference of any im¬ 


portance between the vertebrae ot Notomis atul those of its nearest 
New Zealand allies, Porphyria and Oeydromus, 

Of the eight thoracic ribs six are united to the sternum ; four 
of these—the second to the fifth—have uncinate processes, which 
have a similar position to those of Oeydromus, being situated 
nearer the sternal ends of the ribs than in Psrphyrio, The 
penultimate cervical rib is short and stout, quite like that of 
Oeydromus. 

The sternum and shoulder girdle and the pelvis are best 
described by comparing them, point for point, with those of the 
two allied genera ; I am unfortunately not able to include Tri- 
iWiu in the comparison, as I have not yet succeeded in ob* 


0 




Kig. 3 —Transwric section of sternum of Oeydromus (a). Notomis (a), and 
Porphyrin (c). showing transverse sternal angle and depth of keel (t) ; 
three-fourths nat. »iie. 

tainlng a skeleton of it. It is convenient to study the relative 
sizes and proportions of the bones by reducing the three skele¬ 
tons to the same absolute length of trunk, ns measured from a 
point midway between the anterior or dorsal extremities of the 
coracoids to one midway between the posterior extremities of the 
pubes. The proportions of the individual bones, considered 
separately or without reference to the rest of the skeleton may be 
studied by reducing the corresponding bones in the three genera 
to the same absolute length. 

In all the figures the bones of Notomis are drawn with a con¬ 
tinuous outline, those of Oeydromus with a dotted, and those of 
Porphyria with a broken outline. In each case also the bones of 



Fie. 4. — Scapula and coracoid of Notomis (continuant outline), Oeydromus 
(dotted outline), and Porpkyrio broken (outline), all drawn to same abso¬ 
lute length of trunk, cr, coracoid ; se, scapula; ft, glenoid cavity. 

Notomis are three-fourths the natural size, those of Oeydromus 
and Porphyria being reduced either to a common length with 
those vOt Notomis (Figs, 1 and 7), or so as to correspond with a 
common length of trank (Figs, a, 4, 5, and 6). 

The sternum of Notomis (Fig. 1) Is broad and flat, at its 
anterior end it closely resembles that of Oeydromus, having a 
precisely similar emargination and being devoid of the rostrum 
(r) present in Porfhyno / on the other hand, it diminishes very 
gradually In width from the anterior to the posterior end. and 
has very divergent external xiphoid proeewu* <.*.) j the middle 
xiphoid (m.jc .) is blunt and unossified. Relatively to the trunk 
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the sternum is about intermediate in size between those of Ocy- 
dromtts and Porphyria (Fig. 2). The keel is shallow, like that 
of Oeydromus, having very nearly the same depth proportionally 
to length of trunk (see table of comparative measurements 
below); its anterior edge has nothing of the strong forward 
curvature seen in Porpfyrio. The lateral curvature of the 



Fig s —Furcnln of Oeydromus (a). Notomis :u), and Porphyria (c), drawn 
to mine a's .lute length of trunk. 

‘temu-n is very slight, its two sides inclosing a dihedral angle— 
the transverse sternal angle, as it may be called—which is very 
nearly as open as open as that of Oeydromus, and many degrees 
greater than that of Potphyrio (Fig. 3). 

In the shoulder-girdle both coracoid and scapula are al>out 
intermediate in proportional size between tho-c of the two allied 



Fto. 6.— Side views of pelvis of Ocydnmnu (a), Notomis (b). end Potphyrio 
(c), drawn to ssnu absolute length of trunk, ae, acetabulum; itfr. anti 
trochanter; Mr, ffioddatkforamen; eh, obturator notch; is, Ischium 
pu, pubis. 

genera (Fig. 4). The same is the case with regard to the curva- 
ture of the scapula, and the angle inclosed between it and the 
coracoid—the earaco-seapular angle —which in Nortornis, as in 
Oeydromus, is greater than a right angle. In this, as in other 
characters of the shoulder-girdle, Notomis, although intermediate 
between its two allies, approaches most nearly to Oeydromus. 


The same is true of thefurcula (Fig. 5), which is less markedly 
U-shaped than that of Oeydromus, more so than (hat of Por¬ 
phyria. It is a very slender bone; the apparent thickness of its 
median portion in the figure is due to its being flattened in that 
region from before backwards. 

In the pelvis intermediate characters are no longer found, the 
heavy cursorial Notoruis having a pelvis of considerably greater 
proportional dimensions than either of its allies (Fig. 6). Both 
in vertical height, and in length the pelvis is proportionally 
markedly larger than in Oeydromus, and very considerably 
larger than in Porphyria. In the relative proportions of the pre- 
anrl pist-acetabular portions of the ilium, Notornis most nearly 
approaches Pot-phym: in the outline of the ilium, as seen from 
Ihe dorsal side (Fig. 7), it more nearly resembles Oeydromus . 
The excess in size of the pelvis of Notornis is most marked in 
its transverse dimension-, as seen in Fig. 7, where the three pelves 
are drawn to the same ab olute length of sacrum. The ischia 
and pubes of Notomis are widely separated, so much so that the 



Fir,. 7.—Dorsal viewef ibe pelvis of Notornis (cf>niinu«u» line) with on the 
left that of Of yds owns (dotted line), and e ,n the light that of Porphyria 
(interrupted tine), all drawn to same absolute length of oocruin. at, 
acetabulum ; so, lateral boundary of sacrum ; is, ischium; pu, pubis. „ 

greater part of the pubis can be seen in a dorsal view (Fig. 7); 
in the other two genera these bones fall well within the outer 
boundary of the ilium. 

The following table gives the comparative dimen-ions of the 
three skeletons;— 


Length 0/ Trunk, measured as above = 100 


Oeydromus. 

Notomis. 

Porphyria 

Length of sternum.. ... 

28 

• 36 

.. 40 

Width of „ measured just 

posterior to coracoid grooves 

14 

. *4 

• 17 

Depth of keel of sternum 

47 ■ 

. 4*8 

*3 

■ 89 

Length of scapula . 

35 . 

■ 43 

„ coracoid . 

20 

. 22 

28 

„ ilium . 

Width of „ at posterior 

border of acetabulum. 

49 

- 5 * 

• 43 

21 

. *9 

21 

Length of fenur .. 

5 *. * 

.. 57 

% 51 . 

Coraco-scapular angle . 

100 . 

• 97 ® 

86 

Transverse sternal angle. 

* 41 ° . 

132 * 

. 96 ° 


T. TunriRY Paukxu 
Dunedin, Mew Zealand, November 9,1801 
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SCIENTIFIC SERIALS 
The most recent numbers of Trimen's Journal of Botany 
(174-332) run rather strongly on phanerogamic, descriptive 
and geographical botany. The diligence of English observers 
seldom fails to add two or three species to the British flora every 
year, either by absolute discovery, or by the separation of well, 
marked varieties. Three of these are described and figured in 
the numbers before us, viz. ifartina Townsends, Groves, 
Agresds nigra, With,, and Senccio spathulafohus, DC. There are 
various other descriptions of critical forms, and papers oil the 
fl, ra of English districts or of foreign countries; aUo on British 
Cboraceac, and on marine Algse new to Devon and Cornwall. 
Among the more interesting illustrations are two coloured plates 
of Cinchona Ledgeriana, a new species described by Dr. Trimen. 
—The number for April, 1882, contain* an interesting paper by 
C, P. Hohkirk, cn the devclopmei t of OsmunJa regain from 
the prothallium, and several contributions to the extended con. 
troversy on the principles of botanical nomenclature. 

The Bulletin of the Torrty Botanical Club continues to be 
well supported by such writers as Mr. G. Farlow, W. Trelcase, 
T. Meehan, H. \V. Kavenel, D. C. Eaton, G. E. Davenport, 
C. E. iSe-ff-cy, and others; and indicates the careful manner in 
which botanical science is cultivated cn the other side of the 
Atlantic. The papers have chiefly a local value, though there 
are several on morphological points of more general interest. 

Bulletin dt la Socilti Impiriale da Naturalises de Moscou, 
No. 3 , 1882.—Studies on the fauna of terrestrial and fluviatile 
inollu-cs of Moscow, by C. Milachevitcli.—The Amphibia and 
Reptiles‘‘of Greece, by Dr. Jacques von Bedriaga.—List of 
phanerogams and vascular cryptogams observed in the Govern¬ 
ment of Tula, by B. J. Zinger (with 2 plates),—Materialia ad 
zoographiam Ponticain comparatam, by V. Czerniavsky (with a 

S late).—On the phanerogamous flora of the Government of 
foscow, by A. A. Fischer von Waldheim.—On Devonian 
fossils at the Shelon River, by II. Traut-chold (with a p’ate 
shou ing the new species, Tcntaculites ghaber, Aulofora arbor • 
escens, Chatties intricatus, and Stiomatopora Porchovensis ).— 
Annual report of the Society, and minutes of proceedings. 


SOCIETIES AND ACADEMIES 
London 

Royal Society, March 30.—"Descripiion of Portions of a 
Tusk of an Australian Proboscidian Mammal {NoteUphas aus¬ 
tralis, Our.).” Py Prof. Owen, C.B., F.R.S. 

The author premised a quotation from the work by Count 
Strzelecki, entitled " Physical Description of New South Wales, 
and Van Diemen's Land”; 8vo, 1845, p. 312; in which the 
Count states that be had bought of a "native,” employed at 
Boree, the station of Capt. Ryan, New South Wales, a molar of 
a Mastodon, of which the vendor stated that "similar ones, and 
larger still, might be got further in the Ulterior.'' This tooth 
was submitted by the Count to Prof, Owen, ard was by him 
provisionally named Mastodon Australis. In subsequent exten¬ 
sive correspondence leading to the acquisition of the fossils from 
a wide range of Australian localities, described in successive 
volumes of the Philosophical Transactions, t tress had been laid 
on the possibility of additional and more decisive evidence of a 
true proboscidian mammal having left its remains in the forma¬ 
tions or caverns whence the m&nupial fofsilt had been derived; 
but, as more than thirty years elapsed without the acquisition of 
such evidence, the authorcould add nothing to Count Strzelecki’s 
original announcement. 

Early in the present year he received portions of a tusk dis¬ 
covered or obtained by the late Mr. F. N. Isaac, in a "drift 
deposit” of a ravine In a district of Darling Downs, about sixty 
miles to the eastward of Moreton Bay, Queensland, Australia. 
Prof. Owen bad previously received fossils from that gentleman, 
and the present, apparently Mr. Isaac's latest acquisition, was 
kindly placed in the Professor’s hands by Mrv E. Thurston 
Holland, nephew of Mr. Isaac. 

In his paper the author points out the several characters of 
true ivory presented by the portions of tusk, including thore 
displayed in microscopic sections. Drawings of these sections, 
as >een under requisite magnifying powers, and others of the 
•wk, of the natural size, accompany the de criptions, 

11 m tusk is one from the upper jaw, including a portion of 
the base and pulp-cavity; and, on the lupfo-ition that It has 
come from a mature animal, U Indicates an elephant or mastodon 


of somewhat tmaller size than the existing species of India and 
Africa. 

The wide distribution of elephantine quadrupeds in Africa, 
throughout an extensive latitudinal range in Asia and Europe, also 
in born North and South Americas, indicates that at the periods 
when forest-growths were undisturbed by mankind, the huge 
quadrupeds deriving sustenance from the leaves, fruit, and tender 
branches of trees were coextensive therewith. Australia reemed 
to offer An exception, but the subject of the present paper justifies 
the belief in the further extension of the hugest land mammals 
over the tree-bearing surfaces of the earth. 

Turther quest in the localities indicated by Count Strzelecki, 
and more definitely mode known by Mr. base's discovery, may, 
it is hoped, be rewarded by the much-de»ired materials for 
extending our k row ledge of the characters of Notelephas , 

Mathematical Society, April 6.—S. Roberta, F.R.S., 
president, in the chair.—Messrs. Buchheim, Muir, and C. Smith 
were admitted into the Society.—The following communications 
were made :—The Algebraic solution of the modular equation 
for the septic transformation, G. S. Ely.—Note on the condensa¬ 
tion of skew determinants which are partially zero-axial; and on 
a symmetric determinant connected with Lagrange’s interpolation 
problem, T. Muir.—On the analogue to the addition-equation 
for Theta functions ltev, M. M. U. Wilkinson.—On the general 
equation of the second degree referred to tctrahrdral coordinates, 
Rev. A. J. C. Allen.—On certain loci and envelopes belonging 
to triangles of given form inscribed and circumscribed to a given 
triangle, Prof. Wolstcnholme.—On binomial biordinals, Sir J. 
Cockle, F.R.S. —Un the coordinates of a plane curve in space, 
II. W. I-loyd Tanner.—On Polygons circumsciibed about a 
cuspidal cubic, R. A. Roberts. 

Physical Society, March 25.—Prof. Clifton, president, in 
the chair.—New Members . Mr. M. J. Jackson, B.A., Mr. 
Nazarus Fletcher, British Museum.—Mr. Shellford Bidwell read 
a paper on the electric resistance of a mixture of sulphur and 
carbon. There experiments were begun in December, 1880, to 
ascertain if Lhc mixture in question was sensitive to light like 
selenium. Sulphur was melted and mixed with powdered 
plumbago (the best proportions being 20 parts by weight of the 
sulphur to 9 parts of the plumbago. The mixture was poured 
into mould?, and quickly cooled, yielding plates and iticks. 
When exposed to the light of a gas-flame, an increase in resist¬ 
ance was noticed, and was proved to be due to the heat of the 
flame, not the light, by experimenting with different sources of 
light and coloured screens of glass. As both carbon and sulphur 
decrease in resistance under heating, the opposite effect of the 
mixture is anomalous, and Mr. Bidwell explains it by topposing 
that the mixture is mechanical, and that heat expanding toe size 
of the insulating sulphur cryrtals, separates the conducting 
carbon particles further apart, and increases the resistance of .the 
mass. Cells of this compound were made like selenium cells by 
ipreading it between the parallel turns of two fine | latlnum wire* 
wound round a mica plate and the rife of resistance for temperature 
carefully measured. At 14" C. the resistance was 9100 ohms ; 
at 55" C. it was 5700 ohm?, and the rue was in greater ratio 
than the rise of temperature. Mr. Bidwell also found that thee 
cells would transmit speech when connected in the circuit of a 
battery and a Bell telephone. They also acted as a thermo- 
scope, when employed after the manner of a thermopile.. 
Mixtures of shellac and graphite, of paraffin and graphite, 
&c., were also tried with like results. In rq ly to Prof. 
Mscleod, Mr. Bidwell said the resistance of the cells decreared 
soon after being made. Mr. Bidwell also stated, that acting on 
a suggestion of Dr. Hopkinson, he had found that the resbt- 
ance diminished under a more powerful current f.»rc<*.—Mr. C. 
V. Boys read a paper on a new method of finding the index of 
refraction of lenses, based on the general principle employed 
by Foucault, of earning the ray of light to return on the same 
path, Prof. Clifton stated that a similar method was now em¬ 
ployed by bin at Oxford, and was useful for small len«ea_ 

Prof. Fitzgerald, of Dublin, showed mathematically that it 
wss impossible for a small charge of static electricity, carried 
along by the earth, to move a magnet in Its neighbourhood. 
Prof. Ayrton questioned this conclusion, and exhibited an appa* 
tus intended to test the point experimentally.—’The meeting was 
then adjourned till April 22. 

Anthropological Institute, March 21.—Major-General Pitt* 
River?, F.R.S., president, in the chair.—Hie following new 
Members sere announced;—Messrs. FVanci* Archer, William 
A. L. Fox Pitt, W. E. Maxwell.—Mr. Worthington G. Smith 
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exhibited a measured transverse section through 300 feet of the 
Paleolithic floor of the Hackney Brook, near Stoke Newington 
Common. He also showed a collection of ovato-acuminare im¬ 
plements, scrapers, flakes and nuclei from the same spot, all' the 
objects being lustrous and as sharp as on the day they were mode. 
General Pitt-Rivers exhibited and described a large collection of 
padlocks, showing that the same type had been used in civilised 
countries from the earliest ages.—Mr. A. L. Lewis rend a paper 
on the relation of stone circles to outlying stones or tumuli or 
- neighbouring hills. The author, from an examination of eighteen 
stone circles in southern Britain, showed that their builders had 
in various ways made special references to different points of the 
compass, but most particularly to the north-east. He then 
showed from a number of independent sources, ranging from 
the Prophet Ezekiel down to a foreign correspondent of 
the Daily News, that other ancient structures hod similar 
references, known to have arisen in connection with times 
and seasons, and various forms of nature u orship; that practices 
connected with such worships, and especially with sun and fire 
worship, have come down, even in this country, to the present 
time; and that circular buildings and open circles hare been, and 
ore used for worship of this kind; and inferred from these facts 
that the British stone circles were used for sun worship, pro¬ 
bably in the Druidic period. Ue then dwelt on the references 
to the North and East iu the orientation of English churches, 
which he thought to be derived from the references to those 
quarters iu the circles, as the Papal churches, whether in Rome 
or London, are not ho placed ; and he gave some curious details 
on this point, and concluded by drawing attention to the firm 
root taken by Christianity in the Druidic countries of Caul and 
Britain, and tbe great influence exercised by those countries in 
the later Roman empire, and especially in the establishment of 
Christianity as the State religion.—A paper was read by Mr. T. 
E, Price, on excavations of tumuli on the Brading Downs, Isle 
of Wight, by himself and Mr. F. Hilton Price. 

Royal Horticultural Society, March 14.—Dr. M. T. Mas¬ 
ters in the chair.- Australian Fungi; Mr. W. G. Smith 

exhibited dried specimens and drawings of grasses attacked by 
a fungus, From Sussex, and especially Kent, probably new to 
Britain. 1* was only known a little more than two years ago. 
It appears to attack species of Festuca chiefly, and is most 
abundant on sandy soils, not uncommon on chalk, but not on 
clay. The Rev. M, J. Berkeley described and figured it amongst 
Australian fungi in the Journal of the Linnean Society, 1873, 
xiii. p. 175, and named it Isaria fueiformis; Dr. Cooke now 
regards it as British. It is said to cause the death of animals 
browsing upon the grass infected with it.— Disease of Thujas: 
Mr. Smitb also exhibited specimens of T. eompacta, attacked by 
the Australian fungus, Cafnodium australe , of Dr. Montague. 
—Rhododendrons; Mr. Mangles exhibited several true sjtecies 
from Sikkim.— FritiUariaobliqva, Ac.: Several plants were exhi¬ 
bited by Mr.Elwes.— Leutojgum astivum,v ar.,from South France, 
which flowers two months earlier than the commonform ; Chion* 
odosta, var., from self-sown seeds which blossom in two years; 
Mr. Elwes remarked that its habit has changed, inasmuch as it 
comes up rapidly and blossoms ns soon as the snow is off in Asia 
Minor, whereas here its progress is delayed to a much longer 
period, and it is getting longer in this respect every year ; Korol - 
kowia Sewersovii , sport, a remarkable green flowered branch 
from what is normally a purple flowering plant. Tulipa Greggii, 
Mr. Elwes remarked how the colour appears to be fading under 
cultivation.—Dr. Masters exhibited specimens of cones, Ac., 
from trees grown by Mr, Veitch:— Abies [Picea) grandis, Finns 
tuberculata, the scales being unequally developed on opposite 
sides of the cone; the seeds of which are believed only to 
escape after forest fires have taken place. They hang on the 
trees in many generations even for thirty years.— Webmtschia 
seedling. He also exhibited a dried specimen of a germinating 
W. mirabilis, showing the two cotyledons (deciduous), and the 
two next pair of (persistent) leaves.—A botanical certificate was 
awarded to Mr. Veitch for FtmrothalJis ghssopogon, remarkable 
among its genus for its large flowers, the segments of which are 
3 inches in length, broad at the base, and prolonged into a very 
long slender tail, as in some of the MaadevaJUas. The lip is 
small, oblong, chocolate-coloured, with a fringe of hairs at the 
tip. A similar award was made to him for the beautiful orchid, 
spathoglottii lobbi, a plant with a very slender wiry flower-stalk, 
with a single flower, inch in diameter, clear canary yeiiow, 
with broad ovate segment*, and a Up with a narrow stalk, and a 
spoon-shape Made. 


Edinfuiom . 

Royal Socety, March ao,—Prof. Douglas Maclagan, vice- 
president, in the chair.—Prof. Geikie read a paper on the re¬ 
markable series of Carboniferous rocks which are developed In 
Eskdale and Liddesdale, in the south of Scotland. They form a 
coutinaoua succession from the volcanic band of porphyrite 
which overlies the Upper Old Red Sandstone to the Scar lime¬ 
stone of Northumberland. Eleven distinct cones were particu¬ 
larised, of which the fourth and sixth wore volcanic (tuff, 
porphyrite, Ac.) These two zones were separated by a hed of 
fine grey shale, rich in specimens of such marine organisms as 
Ortboceran, Lingula, Discina, Ac., mingled with the remains of 
fishes, crustaceans, scorpions, and, especially in the upper part, 
algse, ferns, lycopods, and other carboniferous plants. Above 
the latest volcanic platform comes the Gilnockie marine lime¬ 
stone group, which is very similar in appearance and in its fossil 
contents to the ordinary Carboniferous limestone. Thin zone 
dies out to the north-east in Liddesdale, where the cement stone 
group of Tarras (zone No. 2 of the series) passes into the upper 
cement stone group (No. 9). The Canobie coal group forms 
the eighth zone, nnd, notwithstanding its low position in the 
Carboniferous series, contains plants of true coal-measure type. 
Above the upper cement stone group come the Plashetts and 
Lawsbum coah, which are succeeded on the southern margin of 
Liddesdale by a conspicuous group of sandstones—the “ Fell 
sandstones." The central part of the thick cement stone groups 
of Upper Liddesdale must be referred to the same horizon as 
the Gilnockie limestone; so that the Scottish cement stone 
group differs from the lower Carboniferous limestones of Eng¬ 
land in being less marine.—This paper was succeeded by mooe 
special pipers descriptive of tbe fossils which have recently been 
discovered in these Eskdale and Liddesdale rocks: Dr. Traquair 
treating of the fon*i! fishes, Mr. B. N. Peach of tbe Crustacea 
and Arachnids, and Mr. R, Kidstonof the fossil Plants. Seve¬ 
ral beautiful specimens of scorpions were exhibited.—Dr. J. J. 
Dobbie and Mr. G. G. Henderson, B.Sc., communicated » 
paper on the formation of serpentine from dolomite. That such 
a transformation is probable, had been recognised by many geo¬ 
logists and chemists ; but no attempt bad teen made to point' 
out the precise reactions involved. The explanation given by the 
authors was as follows : Carbonate of magnesia decomposes at 
a much lower temperature than carbonate of lime; and hence, 
in a rock containing these together with silica, and heated to a 
sufficiently high temperature, the carbonate of magnesia decom¬ 
poses, silicate of magnesia is formed, the carbonic acid is 
taken up by water, and so acts as a solvent on the carbonate 
of lime. Where no water is present, of course the last is not 
removed. 

Vienna 

Imperial Institute of Geology, March at.—The following 
papers were read:—C. I. Griesbach, geological sketches from 
India.—F.. Doell, on a fall of meteorites in Europe, and on 
the shape of the meteorites that fell near Moca on February 7. 
—H. v. Foullon, on the eruptive rocks of Montenegro.—R. 
Zuber, geological notes on the Carpathian mountains of Eastern 
Gallion. 
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ECLIPSE NOTES 

N the following notes I propose to discuss certain points 
which in my opinion it is desirable to investigate as 
fully and as carefully as may be during the coming 
eclipse. 

The magnificent volume which astronomers have re¬ 
ceived from America during the last year, in which arfe 
garnered all the rich results, or most of them at all events, 
collected during the eclipse of 1878, may really be said to 
have brought to a focus the chief points of study which are 
open to us during eclipses. I shall, therefore, use this 
volume freely in connection with the various branches of 
research. But still there are points of interest which lie 
outside this book, for, since the year 1878, I for one, at 
all events, have been driven to the conclusion that our 
then views of the chemical and physical constitution of 
the solar atmosphere require considerable modification to 
make them accord with the facts. 

t have taken many opportunities of showing that the 
various phenomena observed on the uncelipsed sun are 
more easily explained if we assume our chemical elements 
to be dissociated by the transcendental temperature of 
the sun, than if we hold that their molecular construction 
is the same there as here. 

This question is one, the settlement of which is so 
important if it can be settled, that if an eclipse of the sun 
furnishes us with tests, it is our clear duty not to neglect 
them. 1 believe that an eclipse does furnish us with two 
or three such tests, and with reference to one of them, as 
I wish in these notes to bring together the various state¬ 
ments on the subject which have been made, I will begin 
by quoting from a discourse delivered by myself to the 
Astronomical Society last May. (Revised from a report 
in the Observatory.) 

u The chemical constitution of the heavenly bodies is a 
question which necessitates some amount of attention from 
astronomers. Twenty years ago the observations of 
Kirchhoff and Stokes enabled us to get glimpses into the 
chemical constituents of the Sun. Nine years since, though 
we were in full presence of elements with which we are 
acquainted, other facts had been registered which exercised 
the minds of some observers.* KirchhofPs view was that 
the substances with which we are acquainted were demon¬ 
strated in the atmosphere of t,he Sun by an exact matching, 
both as regards wave-lengths and intensity, with the lines 
of certain chemical elements which he employed. Fraun¬ 
hofer had earlier noted the coincidence of the bright yellow 
line of sodium with the line D. But Kirchhoff showed 
that not only in the case of sodium, but in iron, magnesium, 
and cobalt, and several other substances, there were coin¬ 
cidences which went to show that what was good for 
sodium was good for other bodies. But nine years ago 
we had not merely the opportunity of comparing these 
bright lines with the spectrum of the Sun's atmosphere as 
revealed by Fraunhofer, but we had the opportunity of 
studying the spectra obtained by observing^ very small 
portions of the solar atmosphere in regions whereVe should 
expect an exceedingly high temperature, namely, the inner 
regions of the solar atmosphere—-the regions of spots and 
the regions of prominences. When we began to tabulate 
the lines thickened, the thing began to be very much less 
dear; of the 460 iron lines recorded by Kirchhoff only three 
-verb observed In the prominences. Then, when we. got 
-indication of a change of refrangibility of the lines due 
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to the motion of the solar gases, we found about the 
year 1869 that the thickened lines which indicated iron 
vapour in the spots were not brightened in the promin¬ 
ences, so that a great many questions were raised ; and 
when those questions were raised the idea of de¬ 
composition at a high temperature seemed to arise also. 

I bring before you to-night the results of some purely 
astronomical inquiries lately undertaken by the Solar 
Physics Committee. Of course a great many physical 
inquiries have necessarily entered into the researches. 
But the astronomical inquiries have had this object in 
view, namely—given the fact that a liigh temperature can 
decompose an elementary body, what happens to the 
spectra of those bodies when we examine the Fraunhofer 
spectrum, the spectrum of spots, and the spectrum of 
prominences? We have haci before us the admirable 
work of Piofessor Young in 1872, but the work only 
lasted a month We felt we wanted more facts ; so what 
we have been doing at Kensington during the last two- 
and-a-half years has been to obtain the spectra of 100 
sun spots—not a perfect record of all lines thickened, but 
results we could compare with Tacchini’s ; because, for 
prominences, we had to depend on Tncchini’s observa¬ 
tions, observations confined to the brightest lines of the 
prominences. The Committee therefore attempted some¬ 
thing which was quite modest, and contented themselves 
with observing only the twelve lines most affected in Sun¬ 
spots. The question was, where to take the lines; and it 
was obviously the wisest course to take them in the most 
visible part of the spectrum ; so that for two-and-a-hal. 
years we have been taking the twelve most widened lines 
between F and D. I will only trouble tbc Sot iety with one 
set of these observations. At the top of this diagram 1 we 
have carefully chosen among the Fraunhofer lines, the lines 
stated by Angstrom to be coincident with the bright lines 
of iron ; and we have given these lines of different lengths, 
the length representing the darkness of the Fraunhofer 
lines. In the next horizon we have the actual observations 
of the iron lines given by Angstrom, who used an electric 
arc with thirty or more of Bunsen’s cells. Wc compared 
the intensities, also represented by length, as given by 
Angstrhm and as given in the sun. You will see a con¬ 
siderable disparity. Below, we have the lines of Thaldn, 
who used a powerful induction-coil, and the lengths of these 
also represent intensities. Comparing the Fraunhofer lines 
and Thaldn’s lines, you will see a still further disparity be¬ 
tween the two spectra. Below, in these 100 horizontal 
strata are all the observations of the spots taken during the 
last two years. The first point which strikes one is the enor¬ 
mous number of iron lines, both in the solar spectrum and 
in the iron spectrum, which are not affected in spots or 
storms. It is as if on a piano only a few notes are played 
over and over again, always producing a different tune. 
The next point is the inversion of the phenomenon. If you 
examine the lines, you see that every line has been seen 
without the others. That bard fact is one which really is 
very difficult to understand, and what strikes one is the 
marvellous individuality, so to speak, of each of these lines. 
They do not go in battalions, or companies, or corporal's 
guards, but in single unities. The great importance of get¬ 
ting these observations wasnotso much for the observations 
themselves as for the comparison it enabled us to make 
with other observations; and naturally the next thing to do 
was to get a long series of observations of the prominen¬ 
ces, because the prominences are hotter than the spots. 
The spots are caused by down-currents when the Solar 
atmosphere brings vapour from the cooler regions. They 
are opposed to prominences, which are ejections from the 
heated interior of the Sun. We have arranged here the 
observations of the prominences by Tacchim, since 1872. 
Here we are dealing with one substance—iron—over a 
very limited,portion of the Solar spectrum; and what is 
the result ? First of all you will see a very much greater 

1 Sm to], xxhr. p, jut. Fig. 3$. t 
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ished, and we got two new lines continued through 
a very long scries of observations without any iron I 
line at all; and these two lines have no Fraunhofer! 
lines corresponding with them, nor do they appear 
in the spectrum of any chemical substance. 1 These phe¬ 
nomena are the last which one would expect. We can j 
understand that differences in the quantity of the iron 1 
vapour present would make a certain difference in the 
spectrum ; but we are driven to something quite indepen¬ 
dent of any change in the quantity of the iron vapour 
present. What, then, are we driven to? We see with 
every increase of temperature, passing from the general ab¬ 
sorption of the sun to the absorption of the spots and to the 
radiation in the flames, increased simplicity, jtftt as if a 
chemist were to talk to us about the action of temperature 
on substances which he has under control, and say the 
function of temperature was to simplify. Why, then, if 


this is the result of the working of temperature, why should 
not this simplification be due to the breaking up of the iron, 
if such iron exists at the exterior of the sun's atmosphere, 
into its finer constituents, as by the solar currents this 
iron is carried down into more highly heated solar regions ? 
It has been stated there is no necessity for any view of 
this kind, but tlut the molecules of iron give out these 
vibrations, just as a series of bells vibrate differently 
according as they are struck in different ways. For¬ 
tunately, however, we need not have remained so long 
in doubt on a matter of this kind, because, as early as 
1869 observations were made which showed that when the 
sun is in an excited condition iron vapours are among 
those vapours which show their motion by a change of 
refrangibility. So that we had the opportunity of learning 
whether these really were Identical bells, so to speak, being 
struck in different ways. I think you will acknowledge 



that if we are dealing with bells struck In different ways, 
however much the spectrum may vary, the molecules 
should be going with the same velocity. Wc found, how¬ 
ever, when we cam* to make these observations, that the 
bells were going with different velocities ; so that it 
cannot, by any possibility, be the same bells which on 
being struck give os those various notes. In another part 
of the spectrum these motions have been observed with 
v«y much greater success, for the reason that in that 
wier part there are more lines which are dbserved to in¬ 
dicate considerable motion in Sun-spdts. Limiting our 
observations to lines visible in the sains fiekiof: view and 
at the some moment of time, it it a mere toss-up which 
«M of iron shows a descending motion of thirty miles a 
•ooond, and which hoe of iron does not move at all, either 
up or down; so that I think we are justified, so far as 
*■ Swvol. Mfap jflt, R*. jfr. 


these observations go, in considering that there is great 
probability in favour of the view that we have in these 
lines, seen in spots and storms, the lines due to the con¬ 
stituents of iron, and not to iron itself, which ate competent 
to resist the transcendental dissociating energies of these 
hotter parts of the Solar atmosphere. If so, we can bring 
it to the test; for if we accept any theory of evolution at 
all, we must imagine that, as our own Earth has cooled 
down, the- Sun is cooling down; and if chemical forms are 
produced hy that cooling, the complexity must be in¬ 
creased by reduction of temperature. If that be so, every 
reduction 1 of temperature will be accompanied by increas¬ 
ing complexity of chemical forms, and then the highesi 
temperature win be that condition in which we shall rave 
the smallest number of elementary groupings of earl) 
forms. Dr. Huggins’s work mi the stare entirely Jastifir 
that view ; and I want to point out.thfe kind of met tc 
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which I allude. If these early forms really exist at the 
present moment in the hottest portions of the Sun, the 
spectrum of which is marvellously like that of Sirius, we 
ought not to expect these early forms to be confined to 
one of our earthly constituents. Hut what are the facts ? 
The facts are very precise indeed. On this map we 
have the result of all the individual observations of the 
spots and the flames to which I refer. What we find is, 
that to every prominent line in the spots and in the 
storms, although these two have no line in common, 
there is a line common with our present instrumental 
appliances to iron, vanadium, and chromium, another 
common to iron and titanium and so forth ; and 
the lines shown by Angstrom and Thal6n, as common to 
two or more elements, are precisely those lines which are 
thickened in spots or are brightened in storms, so that the 
view we have Here of early forms of matter is absolutely 
justified by this massing of lines here and there. Wc 
hive been able to increase the number of ‘ basic ’ lines 
over this region by observing the lines constantly thick¬ 
ened in the spots. This does away at once with the idea 
that all these basic lines arise from the fact of the lines 
being double. For if they are to be doubled there is no 
reason why the 6o per cent, of lines neglected by the spots 
and the storms should not have been double lines. Hut 
neither Angstrom, nor Thaldn, nor myself have picked up 
one of these basic lines when we passed from the atrno* 
sphere of the spots or the special atmosphere of the flames. 
Now, there is a moral to this, if you will allow me to en¬ 
force it. There is an eclipse of the Sun next year, lasting 
only, I am sorry to say, a minute and a very few seconds ; 
but there is to be another the year after, lasting nearly six 
minutes, but it happens to be in a part of the world where 
it is always afternoon. In the observations of the future we 
must pay attention to these lines which have been picked 
out by nature herself in these spots and prominences. If 
I observed either of these eclipses, 1 should be content to 
fix my instrument on three iron lines between 4900 and 5000 
ten millionths of a millimetre, because, of these three lines 
which are in the Fraunhofer spectrum, two have always 
been seen in spots without the third, and the third has 
always been seen in the prominences without the other 
two. If, then, the spectrum of the flames represents 
the lowest part of the atmosphere, and the spectrum 
of the spots represents the atmosphere above the flames 
and below the corona, than wc ought to see these lines 
different in the corona, and in the corona we ought to see 
the lines which .are dropped in these two regions. Of the 
twelve lines between 4,900 and 4,957, only one is picked 
out by Thaldn for intensification, and that particular line 
is the line seen alone in the region of the prominences. 
There are eleven lines which are absolutely untouched by 
Thaldn, showing, that absorption must be proceeding 
somewhere ; and it is most interesting to determine where 
it is going on. In the Indian eclipse, in 1871 ,1 saw these 
lines reversed before totality. I saw as it were hundreds 
of lines; but if I had confined my attention to the three 
lines 1 should have got a better idea of what the magnifi¬ 
cent flashing out of those lines meant. It has been called 
the reversing layer ; but I do not now believe it is the 
reversing layer for a moment; for, when it comes to be 
examined, we shall probably find that scarcely any of the 
Fraunhofer lines owe their origin to it, and wc shall have a 
spectrum which is not a counterpart of the Solar spectl'um. ,, 

As further thought led me to believe that this method of 
observation was one of the most important that could be 
employed next May, I laid great stress upon it in a 
memorandum -which I subsequently submitted to the 
Government Committee on Solar Physics, and I pointed 
out to them at the same time that from what Captain 
Maclear and myself observed in India in 1871, there was 
a great probability, that on this question facts might be 
collected, not only at the exact moments of disappearance 


and reappearance of the sun, but perhaps even for two or 
three minutes both before and after totality, by keeping 
■the slit of the spectroscope very carefully on a point 
where the cusps were narrowest. 

The memorandum to which I have referred runs as 
follows 

“ The total eclipse of the sun which takes place in May 
next jear will be visible in such an accessible region, that 
it is to be hoped that the precedents of i860, 1870, 1871, 
and 1875 will be followed, and steps taken to secure 
observations, the more especially as the eclipse will hap¬ 
pen somewhat near to the period of maximum sun-spots, 
and will allow of a comparison being made with the 
results obtained in India in 1871. 

“ There is one new point (it is not necessary now to refer 
to the importance of registering the ordinary phenomena) 
to which 1 beg to invite the attention of the Committee. 

“ The discussion of the sun-spot spectra recently ob¬ 
served at Kensington, and of the prominence spectra 
observed at Palermo by Tacchini, since 1872, throws 
some doubt upon the validity of some of the conclusions 
based upon the results obtained by the English and 
American Government Eclipse Expeditions in 187a 

“ In that year, at the moment of the disappearance of 
the sun, a large number of bright lines was seen to flash 
out, and it was supposed that these lines composed the 
spectrum of a thin layer near the sun, and were those 
the reversal of which produced the lines of Fraunhofer. 

“ Hence this layer has been termed, and generally 
accepted to be, tHe reversing layer. The conclusion 
seemed to be in harmony with the results obtained by 
Dr. Frankland and myself, who gave reasons for showing 
that the region in which the absorption of the elementary 
bodies of greater atomic weight than hydrogen, magne¬ 
sium, and sodium must be below the chromosphere. This 
view was put forward at a time when the elementary 
nature of the so-called elements was never questioned, 
and before any of the recent results had been obtained. 

“The observations made by the Government Eclipse 
Expedition which went to India in 1871, showed that this 
flashing out of lines was a real phenomenon; but as the 
observation was a general one, and as during the eclipse 
the Fraunhofcric lines were invisible, there was no abso¬ 
lute demonstration of the identity of the two spectra. 

“ The facts, now beyond question, that qud the same 
element, the spectra of spots and flames differ, and that 
the spectra differ widely among themselves, throw great 
doubt upon the conclusion to which reference has been 
made. 

“ First they seem to indicate that some of the absorp¬ 
tion takes place at a higher level than that occupied by 
the so-called reversing layer. 

“ Secondly they seem to indicate that many of the 
brightest lines seen during the flash to which reference 
has been made may be those seen thickened in spots or 
intensified in the prominences, although they do not 
occur except as excessively faint lines - among the Fraun- 
hoferic lines. 

“In short, in 1870, the faot that the spot and 
prominence spectra are so widely different from the 
ordinary solar spectrum, had not received the attention it 
must receive in the light of the most recent inquiries, and it 
was taken for granted that because a large number of 
lines was seen, that therefore they occupied the same 
positions as the large number of lines which compose the 
ordinary solar spectrum. 

“The recent work seems to show that the complete 
absorption spectrum of any one element is produced, not 
at one level, but at various levels, the absorption of .all 
the levels being added together to give us the complete 
result 

“ If this be so, the lines seen in the flash will not all be 
Fraunhoferic lines with the ordinary intensities. 
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“A crucial test, which can only be applied during an 
eclipse, and with difficulty then, will be to observe what 
happens during the flash to those lines which are 
specially picked out for intensification in spots and 
flames.. We might expect to see the lines untouched in 
spots, the lines thickened in spots, the lines brightened 
in prominences, stretching to different heights. 

“ They would all appear to rest on the moon’s limb, or 
on the sun's limb, if the cusps can be observed, because 
we are dealing with the section of a spherical mass, or 
rather, perhaps, of zones of concentric spherical strata. 

" To apply this test under the best conditions, adjacent 
lines should be taken with cross wires, or some equivalent 
arrangement adjusted on the corresponding Fraunhoferic 
lines before totality. 

“The iron lines at 49180, 4919*8, and 4923*1 will be 
the best to observe for this purpose, as they are close 
together, and two are always absent from prominences, 
and one is never thickened in spots." 

When it was decided that an attempt should be made 
to secure observations of the coming eclipse, the next 
thing to do was to try to get over the tremendous diffi¬ 
culty that wc have always experienced, namely, that 
during the eclipse itself, the sun's light, and therefore its 
spectrum, were absent, so that our familiar scale of refer¬ 
ence is lost. This is at last got over in a manner so 
simple that the only wonder about it is that it has not 
been thought of before. I allude to the employment of a 
photograph of that part of the solar spectrum which we 
want, instead of micrometer wires or any other more 
elaborate means of determining positions, and this 
method I have already tested, and it works remark ably 
well. 

What is requisite is that instead of a camera replacing the 
eyepiece it should really form part of it. The plate can be 
taken away and the eyepiece may be used in the ordinary 
manner, or a sensitive plate may be placed in it, and a 
photograph taken. It may then be taken out and deve¬ 
loped, half of it wiped off before it is exactly replaced in 
its original position, and then we have a field of view, the 
eyepiece never having been separated from the camera 
'during the whole of this time, half of which is occupied 
by the photograph, the other half with the spectrum of 
that part of the solar atmosphere which it is desired to 
study. 

The instruments to be used during the eclipse—both 
telescope and spectroscope—will be identically those with 
which Capt. Maclear and myself observed the bright 
lines in 1871, so that instrumental^ the chances are 
good. 

I have already pointed out that it is necessary that the 
slit should lie on the narrowest point of the cusps. To 
secure this a 3j' finder of exquisite definition has been 
solidly fitted to the telespectroscope with adjustments 
easy of application which shall insure this result, and in 
order that the observations may be continuous both in 
the presence and in the absence of the sun, a diagonal 
eye-piece with a prism twice the usual size, is employed. 
This slides easily in two grooves. Half of ii .is silvered, 
half of it not, and at the instant of totality the silvered 
portion is thrown into use. 

It is hardly necessary to add that the slit of the spectro¬ 
scope can be made to lie at any angle from thk normal. 

80 much, then, for one possible test of the new views. 
There is another—not perhaps quite so direct, but one 
which it will be .still of interest to make. Since 1871, 


when Janssen ma*ie the first observation of this nature, 
those observers who have studied the spectrum of the 
corona under good conditions with small dispersion have 
seen some dark lines as well as the ordinary bright ones, 
and it has been assumed for the most part that these 
dark lines are simply the dark lines of the ordinary sun¬ 
light reflected to us by particles in the solar atmosphere. 

The possibility of putting this question at rest in the 
most absolute manner by comparing the spectrum of 
the corona with a photograph of the green part—that 
is to say, the most luminous part of the solar spec¬ 
trum (for too much light must not be expected), renders 
this observation one of importance to make, and, thanks 
to Capt. Abney'a recent researches in the science of 
photography, it is now as easy, however confusing it may 
be to those who believe in chemical rays, to obtain a 
photograph of the green as of the blue, and this will be 
done before the eclipse. 

There is reason to think that if the new views have any 
truth in them the spectrum of the corona may—I do not 
say must—give us the ordinary solar lines changed con¬ 
siderably in intensity, but itjs probable that this observa¬ 
tion will be a delicate one aC the best. 

But more than our views have changed since 1878. 
The photographic attack now requires seconds only where 
formerly minutes were wanted. Nor is this all: the red 
end of the spectrum awaits a record which it is now easy 
to secure. Indeed, thanks to Capt. Abney’s skill, plates 
have been prepared which it is hoped will grasp the red 
and green and blue light with equal vigour, so that one 
can now more than dream of a permanent record of the 
whole spcctruiq from the invisible violet at one end to the 
invisible red at the other. 

Wc got the first photograph of the spectrum during an 
eclipse by means of instruments constructed in 1875 
the Siam eclipse in that year. In these instruments 1 
employed a method first used by Fraunhofer, to save as 
much light as possible. The corona was its own slit and 
the prism was placed in front of the object-glass, and the 
dispersion of the prism used was small, because the 
method was new, the plates were slow, and we were 
anxious to secure something. We now know that we 
may safely go ahead, and a prism 3$ inches square in the 
side, of 60°, will be placed in front of a lens of 22 inches 
focus. 

The length of the spectrum, if all goes well, will be four 
inches, including the infra-red, which Capt. Abney 
believes will be recorded in one minute's exposure, and 
this will tie available in an eclipse of 72 seconds. 

These extremely rapid plates enable other attempts to 
be made which formerly would have been considered 
hopeless. The ordinary photographs of the corona will 
be taken (by a lens of 5 feet focal length and 4} inches 
in diameter) on plates sixty times more rapid than those 
prepared on the old process. This fact must be insisted 
upon, because it is evident that the shortness of the 
totality during the present eclipse is not such a drawback 
as it once Would have been. 

Another attack will be as followsAn image of the 
sun will be thrown on the slit of a spectroscope by means 
of a heliostkt and condensing lens. The size of the solar 
image thus obtained will be about } of. an inch. The 
beam of light will be dispersed by a flint prism of 2 
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inches face, of 6o n , and the spectrum will be brought to a 
focus on a sensitive plate by a lens of a mean focus of 9 
inches. An attempt will be made to secure the whole, 
of the spectrum, and for this purpose the plate requires 
to be inclined at an angle of 40° to the axis of the lens. 
The spectrum which it is hoped to obtain by this arrange¬ 
ment would have required an hour’s exposure some years 
ago. 

With this instrument attempts will be made to secure a 
photograph of the flash of bright lines at the beginning » 
of totality, and the spectrum of the corona during totality, j 
an arrangement being made for a comparison solar spec- j 
trum after totality by shutting off half of the slit. 

So much, then, for the work suggested by applying 
views and methods which have been broached since the 
last eclipse. 

The remarkable form of the corona, and its still more 
remarkable extension in 1878, and its great variation 
from that seen in prior eclipses with a single exception- - 
that of 1867—will render observations of the form and 
extent of the corona in the present year of the highest 
importance, even if we had not Dr. Siemens’ suggestive 
hypothesis to lend a more than usual interest to it. 

I give an illustration (Fig. 1) copied from the American 
volume, which I owe to the courtesy of the Superinten¬ 
dent of the Naval Observatory at Washington, to show 
how my own observations of that eclipse, an account of 
which was sent to Nature from America at the time, 
have been borne out by a discussion of the photographs. 
Side by side with it, in order that the equatorial extension 
and the almost identical tracery at the poles can be seen, 
l give a copy of a drawing made in 1867, both sets of 
observations having been made four years before the sun- 
pot maximum (Fig. 2). 

Here, indeed, we have food for thought; for the cur¬ 
rents in the solar atmosphere, revealed by these drawings, 
seem to be exactly those demanded by L)r. Siemens; 
and indeed, his hypothetical diagram which appeared in 
Nature a few weeks ago, should be compared with them, 
in order that the points of resemblance may be grasped. 

With reference to the other drawing (Fig. 3), which 
shows the remarkable observation made by Prof. New¬ 
comb, I cannot do better than make the following 
quotation from the volume in question:— 

41 It had always seemed to me that the. visual study of 
the faint outlying portions of the corona would necessarily 
be interfered with by the brilliant interior portions unless 
the view of the latter were intercepted. I therefore made 
preparations to repeat the experiment unsuccessfully 
attempted at Desmoines. in 1869, of hiding the central 
corona by a screen about in diameter, and examining 
such portions as might be visible outside of it. The 
screen now used was made of wood, about 12 inches in 
diameter, and was mounted on top of a telegraph pole 
which was set on the elevated ground to the west. The 
altitude and acimuth of the sun at the moment of central 
eclipse Were carefully calculated, and the screen fixed in 
such a position that when viewed from the top of a stake 
driven in the ground alongside of my telescope it would 
cover the felipsed sun. The angular diameter of the 
screen as ''measured with a sextant from (be stake was 
57', its distance was about 60 feet. As this would cut off 
about is'of the corona alt round the moon I considered 
it ample for the purpose, but the results showed that it 
might well have been somewhat larger. 


“ I remained in the dark room until about three minutes 
before the commencement of totality with the'view of 
having my eyes as sensitive as possible. 1 then walked 
to the telescope, keeping my eyes partially protected from 
the light. The lurid colour of the landscape Was very 
striking. The light seemed no longer to be that of the 
sun but rather to partake of the character of an artificial 
illumination. This appearance is very readily explicable 
by the fact that the light coming only from the limb of 
the sun belongs principally to the red end of the spectrum. 
As the last ray of sunlight was disappearing 1 stepped to 
a stake driven into the ground, the top of which marked 
the point from which the sun would be entirely hidden by 
the screen. A bright corona was plainly visible all round 
the screen, although a portion 12' from the limb of the 
sun was entirely cut off. My attention was immediately 
attracted by a faint blush of light, extending out on each 
side at an angle of about 45° with the horizon, each end 
terminating in a long narrow ray. I made a very careful 
estimate of the length of these rays as 6 s from the disc. 
They shaded off by insensible gradations, and struck me 
as having a great resemblance to a representation of the 
zodiacal light on a reduced scale. They were to all 
appearances continuous with the corona. With a view 
of judging whether their direction coincided with that of 
the ecliptic, I tried to judge whether the western one 
pointed towards the planet V'enus, then plainly visible 
near the horizon. Its direction was apparently very 
slightly below that of the planet. 

“ The outlying portions of the corona other than those 
rays were extremely irregular ; that is, there were several 
rays and other irregularities extending out in different 
directions. As these were common phenomena, I took 
no note of their details.” J. Norman Lockyer 

April 18 

(To be continued.) 


PROF. WIESNER ON «THE POWER OF 
MOVEMENT IN PLANTS ” 

Das Bewcgungsvtrmbgen dcr Pflanzen: tint kritiseke 
Studio liber das glcithnamige Wert, von Charles 
Darwin , nebst ttcuen Untersuchungen. Von Julius 
Wiesner. 8vo, pp. 212. Three Woodcuts. (Wien: 
Holder, 1881.) 

F.FORE attempting to reply to some of Prof. Wies- 
uer’s criticism, it is a pleasure to record my appre¬ 
ciation of the courteous spirit in which his book is written, 
and the uniformly respectful tone which he employs 
towards my father. His criticism is so extensive that 
there is hardly a single point of any importance in u The 
Power of Movement in Plants” with which Prof. Wiesner 
agrees. Vet in spite of this far-reaching' difference of 
opinion, he is good enough to express himself warmly as 
to the value which the book possesses. 

Wiesner devotes a good many pages to Circumnuta- 
tion, and as this phenomenon and the theories connected 
with it form an important part of " The Power of Move¬ 
ment jn Plants,” I shall begin with this question. In the 
first place Wiesner finds fault with one of the methods 
employed by us in our observations on circumnutation, 
and gives a diagram (Fig. 3, p. 161) which shows that 
the method may lead to false conclusions. In the method 
of observation criticised by Wiesner, the position of the 
plant at any moment was determined by making a dot on 
a glass plate in such position that it was in a line with a 
mark on the organ whose movements were to bo observed 
and with a stationary mark behind or below it This 
[ method is obviously open to objections, and we never Ima* 
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gined it to be strictly accurate; but Wiesner shows that it is 
possible, by taking some pains, to make it very inaccurate. 1 
But the arrangement given in Wiesner's diagram is one 
which no one would think of employing, if he wished to 
make the best of tbe method; in all our experiments we 
tried, as far as possible, to avohl the extremely oblique 
arrangement chosen by Wiesner. This may to a large 
extent bo ensured by placing the fixed mark as near 
tbe base of the plant as possible, i.t. when tracing on a 
horizontal plane the movements of a vertical organ; if 
when the stem of the plant is vertical, tbe index attached 
to the plant is vertically above the fixed mark, then 
growth vertically upward will be represented by a single 
dot By taking reasonable pains in making some such 
arrangement, I still believe that no very serious error will 
be introduced. 

In the second method of observing circumnutation, 
a glass filament bearing two small sights was fixed 
to the plant, and its position was recorded by making 
a dot on a glass plate in line with the two sights. 
Against this method no such serious charges can be 
brought, and it was largely used, and was, as matter of 
fact, preferred by us. Tbe methods given by Wiesner 
are in many ways, no doubt, preferable to those employed 
for “ The Power of Movement, 1 ' and are in principle the 
same as that described by mein the Hot. Zeitung, 1881, p. 
473, which consisted in estimating the actual position of the 
moving point by means of a vertical microscope; Wiesner 
has also employed a vertical tube without lenses. In the 
latter case, the position of the tube is varied until the 
cross wires are vertically over the observed point, and the 
various positions of the cross wires at successive intervals 
of time can be recorded in a way wc need not stop to de¬ 
scribe. In the case of the microscope the movements arc 
recorded by means of the eye-piece micrometer. This 





perceived as lateral movement, but as growth towards the 
observer, and tbe same is true mutatis mutandis for tbe 
microscope n. Thus if we estimate the whole lateral 
movement which has taken place during the growth from 
ci to c by the two microscopes m and n, we shall see that 
they give reverse results. It will therefore be seen that 
the same genera] knowledge of the direction of growth is 
required for Wiesner's and for our method, and that unless 
this knowledge is properly utilised, either method can be 
made to give wrong results. 

I n a notice like the present, it is impossible either to 
give or to attempt to answer all Wiesner's criticisms, 
and in what follows I cannot do more than notice what 
seems to me the more important points. Wiesner states 
that circumnutation is not nearly so general a phenomenon 
as we believe it to be. That growth in a perfectly straight 
line (with a qualification to be mentioned hereafter) is 
found to occur, and therefore that circumnutation is not 
an essential quality of growth, is not, in fact, an 41 Urbe- 
wegung " (Primordial-movement). 

Let us first consider the circumnutation of roots. The 
observations given in “The Power of Movements” on 
this head were made by two methods. In some ca*es 
a glass fibre (P. of M. f p. 10) was fastened by shellac- 
varnish to the tip ol the root,, and the movements of the 
end of the glass fibre were then recorded by making dots 
on a glass plate. lit other cases the tip of the root was 
made to inscribe its course on the smoky surface of an 
inclined glass plane. By this means curious wavy and 
broken lines were drawn on the glass plates, which we 
believe to afford evidence of ciTcumnutation. Wiesner 
confirms the results, but differs entirely in the conclusions 
which he draws. He believes that the coating of soot is 
the cause of the apparent circumnutation. He believes 
that the soot acts injuriously on the root, and causes it to 
curve away from the injured side, by means of the spe¬ 
cialised sensitiveness which, as we have shown, enables a 
root to curve away when the tip is injured by caustic, &c. 
lie supports this view by an experiment in which (Wiesner, 
p. 166) the inclined glass plate was coated with semtn tyco- 
podii instead of soot, and he always found that the course 
described was a straight unbroken line. This experiment 
is strongly in favour of Wiesner's view; but, on the 
other hand, I fail to see how Wiesner's explanation ap¬ 
plies to the lateral movements of the root 1 which gives the 
w&viness to the course traced, although it may legiti¬ 
mately be used to explain the movements away from the 
smoky surface which cause the line to be often a broken 


Fiat. 

-_„____ a pitot which is supposed to increase in 

length by the ponton* a A 1. m and M represent microscope!, for ob¬ 
serving the direction of growth. 

method requires to be treated fairly and not to be bur¬ 
lesqued ; it presupposes a knowledge of the general direc¬ 
tion in which the growth of the organ under observation 
is proceeding, and the microscope should be parallel to 
this direction. If as in Fig. 1 a plant grows straight from 
o to 6 , it will be seen by tbe microscope m, moving in the 
direction of the arrow ;• growth from b to c will not be 

1 it««y. however, be obeerved that iftheptont In Widow’s diagram had 

S an Straight on in tht original direction, the trnc.nl given would have 
ianret|htIts*, trtrdwe should have drawntUe correctconetaalda that 
J*M»toui mi arcumautatinfr. 

* Or rather ia t ha rts X m direction, owing *0 rtvrevmai of tbe image by 


one. 

The other observations on the circumnutation of roots 
recorded in “ The Power of Movement ” are set aside by 
Wiesner among other reasons, because they were made by 
fastening a glass filament to tbe tip of the root, a method 
which, as he states, disturbs the growth of the root and 
causes an apparent circuumutation. Moreover, Wiesner's 
own observations, made with a microscope, lead him to 
disbelkve.in the existence of circumnutation in roots. 
Wiesner says (p. 174) that the circumnutation of roots it 
due to the antagonism between geotropism and tbe natund 
tendency te curvature existing in the root (Sachs' curva- 

1 The lateral mwreiMHbt are prebably explained by Wletmar at the twk 
of the ar.ugonuiti of «cotropism end that tendency fb natation which we call 
Sacha's curvature. 
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ture). He believes that first one and then another of I due to the irregular, disposition of the floretB on the 


these forces gets the upper hand, so that the tip of the 
root moves backwards and forwards. 

To this explanation there are several objections, (i) If 
the root is pointing vertically upwards, as in some of 
Wiesner’s experiments (p. 174), any tendency to spon¬ 
taneous curvature in the root will assist geotropism, so 
that any circumnutation that may occur is inexplicable as 
the result of antagonism of the above-named forces. (2) 
Wiesner states (pp. 169, 174) that the movements did 
not take place in one plane: his explanation does not 
account for this fact. (3) He states (p. 172) that the 
“ so-called " circumnutation takes place in the part of 
the root which grows most quick. But u Sachs’ curva¬ 
ture," which he assumes to be one clement in the " so- 
called" circumnutation, takes place at the base of the 
root. It is true that it may be said in favour of Wiesner’s 
view that the root may be carried out of the vertical by 
Sachs’ curvature ; and if this were the case geotropism 
would bring it back to the vertical, and thus the direction 
of the circumnutation would correspond more or less with 
the plane of Sachs’ curvature. But this would not account 
for movement in any other plane. 

Circumnutation of Stems.— Wiesner concludes that 
there exist stems of plants which certainly do not circum- 
nutate at all. This statement he founds (pp. 176, 177), 
however, on observations on plants whose line of growth 
is not a straight line, but is broken by lateral oscillations 
in various directions. The lateral movements being small 
and irregular, however, are held not to constitute circum¬ 
nutation. In one case the growth of the grass seedlings 
under observation was at first accompanied by the above- 
mentioned very minute and irregular curvatures, but 
afterwards seems to have circumnutated in our sense of 
the term. I shall return again to these cases. 

In the case of stems which show the S-shaped curve of 
"undulating nutation,” Wiesner observed the tip (Faba, 
p. 178) move backwards and forwards in the plane of cur¬ 
vature ; this he explains as the summation of the apogeo- 
tropic curvature of the lower part of the stem with the 
nutation (/,<?. curvature) of the upper part. 

Unless I misunderstand Wiesner in this point, it seems 
to me his explanation does not mpet the facts; for I fail 
to see how summation of two curvatures can produce 
anything, except a variation in the rapidity of the curva¬ 
ture. I cannot see how It accounts for any movement in 
the opposite direction. 

Nor again does Wiesner give any explanation of the 
movements which he observed in the plane at right 
angles to the nutation-plane. It should, however, be 
mentioned that in the epicotyl of the bean, Wiesner 
observed perfect straight growth after the undulatory 
nutation had ceased (p. 178). 

Wiesner’s observations on heliotropism <p. 182) in con¬ 
nection with circumnutation do not call for any special 
remark. He seem^not to have taken the precaution to 
expose the plants experimented on to a dull light, and 
the plants consequently curved in nearly or quite straight 
lines towards the light, as occurred in our experiments. 

The movements of the flower-head of the daisy (p. 183) 
Wiesner puts down.to the effects of the weight of the 
flower-head. He also assumes that the circumnutation 
which he observed in a flowering spike of a Plantago is 


inflorescence. 

Circumnutation of Leaves}— On this point Wiesner’s 
views are briefly(1) Some leaves grow in absolutely 
straight lines without circumnutating. (2) He confirms 
the facts observed by us, namely, that the tip of the leaf 
does describe the complicated figures described by us as 
circumnutation, but he interprets the facts differently. 
He believes that the complicated forces acting on the 
leaves, viz. epinasty, apogeotropism, apheliotropism, influ¬ 
ence of weight, &c., working in antagonism to one 
another, andjalternately getting the upper hand, produce 
the movements in question. 

This argument is one of the most important which 
Wiesner makes use of, and a careful consideration such 
as it deserves would require further experiment and ob¬ 
servation. It is obviously difficult to distinguish between 
circumnutation modified by the contending forces, and 
the same contending forces acting on an organ without 
circumnutation. One feature in our observations is the 
almost constant presence of movements in a horizontal 
plane, movements therefore which cannot be produced 
by any of the contending forces above described. Against 
the numerous cases in which sideway movements occur, 
it may be mentioned that, according to Wiesner, cases 
occur in which no lateral movements can be observed 
(p. 192). 

This will perhaps be a convenient place to discuss the 
minute irregular disturbances which Wiesner usually 
found to exist even where the organ did not properly cir- 
cumnutate. Let us for a moment compare circumnutation 
with variability. Modifications of organs are brought about 
by the summation of small variations in certain directions, 
and thus we rightly consider variability as the necessary 
groundwork for modification. But we find some animals, 
e.g. the common goose, which may be almost said not to 
vary, yet we do not, on the strength of this fact, assert 
variability is not necessary for modification. No two 
organs are mathematically similar, yet we cannot draw a 
distinction betweeri minute irregular deviations from the 
normal, and such plain deviations as are called variations. 
In the same way it may be said that no fast and firm line 
can be drawn between circumnutation and the minute 
irregular disturbances of Wiesner. We have shown that 
a true circumnutating movement (a9 in Brassica) is made 
up of very small irregular jerks, and this may be given as 
another reason for believing that the two kinds of move¬ 
ment are only extreme forms of the same phenomenon. 

In summing up what be has to say on the subject 
of circumnutation, Wiesner says (p. 202) that the move¬ 
ments described by us as circumnutation are either 
disturbances of growth or they are produced by com¬ 
binations of antagonising forces, or they are identi¬ 
cal with the revolving nutation of climbing plants. 
From Wiesner’s brief manner of dismissing the last 
mentioned class, it might be supposed that it has little or 
no bearing on the question. But this is far from being 
the case; it is precisely this class to which we attach 
importance, there can be no doubt that revolving nuta¬ 
tion of climbing plants is a development or exaggeration 
of circumnutation. In the stolons of the strawberry we 

1 It ii curioui that Wiener (p. 1S6) recommend* the uw of flu* fibre* 
affixed to % ttem for obeerving circumnutation, while oa p. 1S7 lie »u*pect* 
thM circumnotatlon of leavei b dwtwbed by attached glue fibre. 
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have a mode of growth which may almost be said to be 
halfway between circumnutation and the revolving nuta¬ 
tion of climbing plants. The scattered distribution of 
climbing plants throughout the vegetable kingdom r roves 
the wide distribution of a form of growth from which re¬ 
volving nutation is developed—and this form of growth is 
circumnutation. This widespread form of circumnutation 
cannot therefore be dismissed as Wiesner has done, since 
such a treatment of it is quite beside the question. 

General Mechanism of Movement.—In “ The Power of 
Movement” we have spoken of the movements of plants 
as being due to difference in turgesccnce and in ductility 
on opposite sides of the moving organ. In it we have 
pointed out that it is more correct to look at the difference 
in turgescence than to difference of growth as the primary 
cause. In this statement "growth” was meant to mean 
alteration in size due to intercalation of solid particles. 
If a turgescent stem is allowed to bend heliotropically 
and is then placed in a salt solution strong enough to 
destroy its turgescence the heliotropic curvature is in 
large part destroyed ; showing that the curvature at any 
given moment is largely due to differences in turgescence. 
Wiesner (p. 33) made the following experiment: he 
took five seedlings and found that when placed in salt 
solution (10 percent.) they became shorter on the average 
by 1*9mm.; five other similar seedlings he allowed to 
grotf for 4$ hours, during which time they increased in 
length by 6 2 mm. (average), Wiesner argues that if 
the whole increase in length during 4J hours were 
due to turgescence, then the shortening caused by 
salt solution ought to — 6*2 mm. -f the original 1*9 mm. 
which was shown to be in a turgescent state by the 
former experiment; this, however, was not the case. 
It would be almost as reasonable to measure the length 
of an epicotyl in a dormant seed, and to expect that 
after germinating and growing for a day or two the 
young plant should collapse in salt solution to the size of 
the rudiment which existed in the seed. I imagine that 
it is a generally received opinion, and one which does not 
require Wiesneris experimental demonstration, that in¬ 
crease of length by turgescence and the intercalation of 
solid matter proceed simultaneously. 

The question, however, need not be considered in 
further detail, for on this point there is practically no 
difference between Wiesneris and our own view; he says 
(p. 35) that " growth is from the first a combination of 
several processes occurring simultaneously, of which how¬ 
ever Turgor is at first the governing one (■ vorhnrscht ).” 
This view is the same as that of Sachs (** I ehrbuch,'* 
Eng. Tr., p. 712), who describes the interaction of tur¬ 
gescence and intercalation. 

Heliotropism. —Wiesner* s criticism on the new matter 
contained in our book with regard to Heliotropism is 
prefaced by a discussion of some length on the nature, 
&c„ of the phenomena of Heliotropism. There is only 
one point in this discussion which I wish at present to 
call attention to. Wiesner holds to Pe Candolle's ex¬ 
planation of heliotropism, namely, the purely mechanical 
view that the convex side grows more quickly, simply 
because it is in shade. As this view does not account for 
apheliotropism since at least some aphcliotropic organs 
alto grow more quickly in darkness than in light, Wiesner 
assumes (p. 55) the existence, in the fibro-vascular bundle, 


of negatively heliotropic elements, whose growth is as¬ 
sumed to be favoured by light. It is a pity that this theory 
has not been at least partly tested by comparing the rate 
of growth of unicellular aphcliotropic organs in light and 
darkness. 

Again the theory seems to require that all aphclio¬ 
tropic organs should be positively hcliotropic in light 0 
low intensity; and this, as far as I know, is not the case 
with the roots of Sinapts alba , which I have shown ("Ar- 
beiten des Bot. Inst. Wurzburg,” Bd. ii., Heft. 3) to be 
apheliotropic even with very dull light. But 1 do not lay 
great stress on this argument, as Wiesner’s theory seems 
to me to rest too much on assumptions to be at present 
capable of being discussed. 

Transmission of Heliotropic Stimulus.— In-"The Power 
of Movement” (Chap, ix.) facts were given that seemed 
to us to show that one part of an organ may bend helio¬ 
tropically owing to the illumination of another part, 
and that, therefore, a hcliotropic stimulus is transmittable 
from one part of an organ to another. The experiment 
which led to this conclusion is as followsA number of 
small glass caps were prepared, some of which were left 
transparent, the others were painted black. These caps 
were then slipped over the tips of seedlings of Phalaris 
(canary grass), which were thus prevented from bending 
towards the light, although they did so when the unpainted 
glass caps were used. The same experiment was made 
with other seedlings—cabbage among the number. From 
these results it was inferred that the illumination of the 
upper part of the plant was necessary to make the lower 
part bend towards the light; or, in other words, that the 
heliotropic curvature of the lower part depends on some 
influence transmitted from the upper and illuminated part. 
In the case of cabbage seedlings we found that if the 
lower part is darkened, while the upper is illuminated, no 
heliotropic curvature of the lower part takes place. Thus 
we believed that the lower part is in some degree helio¬ 
tropic, independently of the illumination of the upper 
part, although the latter is the most important factor in 
the illumination of the plant. This seems to have been 
misunderstood by Wiesner, whose criticism is largely 
directed against what he believes to be our view, namely, 
that a hcliotropic stimulus can be transmitted to a part of 
an organ which is not itself heliotropic. This misunder¬ 
standing on the part of Wiesner is no doubt due to a want 
of clcarness.in what wc have said on the subject. 

Wiesner speaks with grant positiveness on this subject, 
and asserts that he has shown to demonstration that our 
experiments do not justify our conclusions. He believes 
that the bending of the lower part of the plants observed 
in our experiments is due to what he calls "Zugwachsthum* 1 
(p, 72), that is to say, the effect of the weight of the upper 
part of the plant acting on the growth of the lower part. 
We have discussed the question whether the curvature of 
the lower part of the cotyledons of Phalaris can be due to 
weight, and have shown conclusively that it cannot be so 
( <f Power of Movement,” p, 469), but Wiesner makes no 
mention of this experiment, Pots of Phalaris seedlings 
were placed on their sides so that the cotyledons were 
horizontal and were at right angles to the direction of the 
incident light from a bright lamp. Under these circum¬ 
stances they became bent close to their bases, nearly the 
whole cotyledon being thus directed "towards the light.' 
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This experiment I have repeated since reading Wiesncr’s 
book, and have found the results to be the same. The 
conclusion is inevitable and is in this case absolutely 
destructive of Wiesner’s theory of “ Zugwachsthum.* 

This theory he grounds on the following experiment (p. 
69), in which he makes use of Sachs’s method of observing 
, beliotropism :—Seedlings growing in small vessels are 
fixed in the place of the minute-band of a large clock, so 
that each seedling is at right angles to the axis of rotation, 
and rotates like the hand of the clock ; they are then illu¬ 
minated by light which is parallel to the axis of rotation, 
and therefore each seedling has one side constantly illumi¬ 
nated by light striking it at right angles. Owing to the 
constant rotation the effect of weight is eliminated, and 
thus any curvature which occurs cannot be due to 
“Zugwachsthum.’’ Wiesner states that whereas the seed¬ 
lings on the klinostat (Sachs’ name for this instrument), 
were only curved in their upper parts; plants growing 
normally without being subjected to rotation were curved 
down to the ground. This seems at first a conclusive 
argument against our view, but I shall show that in the 
case of two plants, cabbage and Phalaris, it is not so. 

We expressly stated (p. 479) that our experiments on 
cabbages were made on young seedlings “ about half an 
inch or rather less in height,” because when the plants 
have grown to an inch and upwards in height the lower 
part ceases to bend heliotropically. Now Wiesner’s 
experiments were made confessedly on seedlings whose 
lower part was growing slowly, and which were therefore 
probably older than those which we employed for our 
experiments. When Wiesner made his rotating experi¬ 
ment with young cabbage seedlings they became curved 
down to the ground. This proves that the curvature 
which occurs near the ground in young cabbage seedlings 
is not due to weight; and this is the very curvature which 
we have shown not to occur unless the upper part is illu¬ 
minated. I do not attempt to explain Wiesner’s experi¬ 
ments on old cabbage seedlings, but those made with 
young ones are alone of importance for us, and they are 
conclusively on our side. 

With regard to Phalaris I regret that I cannot confirm 
Wiesner’s results, who states that these scedtings behaved 
like the dicotyledons experimented on; i.e. that when 
grown on the rotating apparatus they do not become bent 
down to the ground. I have experimented with young seed¬ 
lings such as we should have used for the experiments on 
transmission of the light-stimulus, and found that many 
of them became well bent down to the ground. But it 
should be remarked that in some cases a certain amount 
of difference in this respect was observable between the 
plants on the klinostat and normal ones. 

Francis Darwin 
(To be continued.) 


OUR ROOK SHELF 

Through Siberia. 3 y Henry Lansdell. Two volumes, 
with illustrations land maps. (London: Sampson Low 
and Co., 188a.) 

It is obvious that much scientific information cannot be 
expected from a traveller who waa, to use his own ex- 
pression, “flying across Europe and Asia,” and who 
crossed Siberia from Ekaterinburg, in the Ural Moun¬ 
tains, to Tobolsk in the North, Barnaoul in the Altai, 


and Nikolaevsk on the Pacific, a distance of 6600 miles, 
in seventy-eight days, and whose aim was, daring this 
very short time, to investigate the situation of Russian 
prisons. The author has, however, supplemented his 
own somewhat superficial observations by information 
obtained from good sources. The book is provided with 
many illustrations, partly taken from other works (without 
quoting the source from which they are taken), and partly 
from new photographs. These are sometimes very good, 
but sometimes they convey quite false ideas, as, for 
instance, the photograph of a “Buriat girl,” who obviously 
is a metis, having very little in common wrth true Buriats. 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions expressed 
by Mis con etpondents. Neither tan he undertake to return, 
or to correspond with the writers of, rejected manuscripts. 
No notice is taken of anonymous communications. 

[ The Editor urgently requests correspondents to keep their letters 
as short as possible . The pressure on his space is so great 
that it is impossible otlurwise to ensure the appearanee even 
of communications containing interesting and ntntl facts.) 

Limulus 

IN a criticism published in the American Naturalist foi 
April, 1882, on Prof. Kay Lankcstcr’s recent most able memoir, 
entitled “Limulus an Arachnid,” Mr. A. S. Packard, whose 
most important researches on Limulus are familiar to all 
zoologists, and to whose courtesy I am indebted fur a copy of his 
criticism, afier bating other grounds which lead him to differ in 
opinion frum Prof Lank ester as to the close relationship of the 
King Crab and the Scorpion, quotes in his final paragraphs 
extracts from published letters written by my late lamented friend 
and shipmate, K. von Willcmoes-Suhm, from on board H.M.S. 
Challenger , at the Phillipiue Elands and Japan in February and 
May, 1875, concerning certain Arthropod embryos which he had 
had under observation at Zamhoangan, and which he then sup¬ 
posed to be the tarvx of Limulus rotundicauda. As Von Suhm 
and I worked togellier for more than two years daily with oar 
microscopes within two feet of one another, we naturally dis¬ 
cussed all that we did end observed in common, and we frequently 
talked about these supposed Limulus embryos, and looked at them 
together. It is as well, therefore, since the statements concerning 
them arc being made use of to assist in disproving the position 
a* sained by i’rof. li. van Bencden, Prof. Lankester, and others 
as to the Arachnid nature of Limulus, a position of the strength 
of which I am myself persuaded, that I should state in print, 
that long before his death Von Willemocs-Suhra waa completely 
convinced that he had been misled as to the larvae, and told me 
that he felt sure they were not those of Limulus at all, but 
belonged to a Cirrhiped of some sort. 1 some time ago told my 
friend, Prof. E. van Ueueden, who inquired on the matter, that 
such was Von Suhm’s final conclusion. And I also long ago 
told Prof. Lankester, and this is no doubt the reason why no 
reference to Von Suhm’s letters was made by the latter in his 
memoir. 

It must be remembered that the only evidence in favour of 
Von Suhm’s Nauplius larva: being those of Limulus, lay in their 
general appearance, which simulated to some extent that of an 
adult Limulus, and iu the fact that they were caught with the 
tuw-net in Zamhoangan harbour, a locality at which Limulus 
rotunJicautia occurs. H. N. Moseley 

Oxford, April 15 

Silurian Fossils in the North-West Highlands 

The publication of Dr. Heddle's geological and jnineralogical 
map of Sutherland, which was noticed In Nature, voL xxv. 
p. 526, calls to mind some curious points with reference to that 
region—points on which we should tike to have some farther 
and more definite information. 

Dr. Heddle quite acquiesces in the general accuracy of the 
stmigrapbical conclusions arrived at by Murchison aad his 
colleagues, and, as may be gathered both from hi* Rip end 
writings, has seen no cau»e whatever to induce him to believe 
either in the great fault of Prof. Nicol, or in the unconformity 
alleged by Dr. Hicks to exist in the adjacent county. 
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It would teem, therefore, that the chief hone of contention, 
viz. the age of the great mass of Upper Gneiss which extends 
ever the central and eastern parts of Sutherland, had been Anally 
and irrevocably decided to be Silurian, notwithstanding the mis¬ 
givings of the anti-mol amorphic rchool. 

There is just one more chance of avoiding the dreaded con- 
elusion, and this “last plia*e of di'sent" has appeared in the 
form of J)r. Heddlc's map and accompanying papers, published 
in the Mineralogital Magazine for 1881, This last phase of 
dissent so far differs from the others, in that it is not based on 
foregone conclusions, and does no violence to stratigrnpbical 
facts, hut Is the natural and thoroughly unbiassed outcome of a 
long series of observations in the field and in the laboratory. 

The question now to be solved, stated in the fewest possible 
words, amounts to this: What is the relation between the fossiii- 
frrous limestone of Durness, a limited patch on the north coast 
of Scotland, and the quartzo-dolomitic series, which, com¬ 
mencing at Loch Embol, stretches southwards through the 
counties of Sutherland and boss in varying phases of develop¬ 
ment for fully one hundred miles ? 

If this quartro-dolomitic series is of the same age, or approxi¬ 
mately of the same age, as the Durness limestone, which contains 
I ower Silurian fossils; then the last pha-e of distent is knocked 
on the head, and henceforth orthodoxy reigns Mipreme. Aye, 
there’s the rub; and this brings me to the point. 

The palaeontological feels bearing on this subject require to be 
re-stated with more confirmatory evidence. We can hardly be 
satisfied with such vague things ns Serpulitcs Fucoid-*, and the 
like ; what is required in the present case is some clear and in¬ 
disputable evidence that Lower Silurian fossils have l*en f< und 
in any part of the quarl/o dulomitic series away from the Durness 
basin. 

1’lacing the most implicit reliance formerly in the statements 
of Murchison, that Orthoceratites had been detected by Mr. 
l’encb at d himself in Assynt, and further, that QrOmtrat had 
been found in the upper quartz rock of Eriibol, the, fragment 
having been identified by Salter as Orth oar as (Carnet ot eras) 
Brongniartii (Q. J. G. vol, xvi. p. 230), I have felt a little 
sceptical on the «uhject lately. Not that one would venture to 
doubt the perfect goid fabh of Murchison and his colleagues for 
a single instant. But it is possible to make mistakes in such 
matters, and wc would wu-h to tee something like a renewal of 
these alleged dbeoveries. 

Besides it is well known that revtral eager and experienced 
searchers have paid visits to the North-west of late year*, and, 
although they found very curious and enigmatical markings in 
the quartzite series, neither Trof, Blake nor Dr. Callaway, for 
instance, have succeeded in 'draining a form which could be 
umnistukably regarded as a Silurian fossil. Moreover, Prof. 
Blake, who was engnged about the year 1878 in making inves¬ 
tigations for his great work 011 the British fos-il Cephalopoda, 
endeavoured to trace the history of these alleged discoveries, but 
without success. 

Those who may be regarded ns Murchison’s heirs and succes¬ 
sors, must see how vital this point i«, and wc look to ihcm, not 
to be content with hunting up old statements as to the discovery 
of recognisable Silurian fo-sils, but to afford us the means of satis¬ 
fying ourselves, beyond the possibility of a doubt, that Silurian 
fossils do occur in the qunrl/o-dolotuitic scries. When this is done, 
all controversy on the “ North-west Succession’’ should, in the 
absence of any startling and unexpected discovery, cen.-e ; but, 1 
uniii it is done, “the last phase of dissent" will continue to be 
regarded as a possible explanation by those who arc not wedded 
to any theory, hut who require that no link in the chain of 
evidence shall be wanting. W. H. Hvdi.eston 

23. Clieyne Walk, S.W. 

Magnetic Storm 

It may interest some of your readers to knotv that a magnetic 
s’orm of unusual intensity raged from about midqjght of Sunday 
the 16th to midnight of me 17th. The photographic records are 
only now being developed, so time will not permit of a detailed 
account being Tarnished for this week’s number. 

. We ohaerve a beaiendous spot which appeared on the sun’s 
disc first on die 13th, is now rapidly approaching the central 
meridian, and a group observed on Saturday a little in advance 

it, appears to have undergone considerable change in the 
interval. Feasibly those observers furnished with better atmli- 
eneei than we have at our disposal will be able to give fuller 


information respecting what has taken place on the solar disc 
during the last few days. G. M. W iupfle 

Klw Observatory, Richmond, Snricy, April 18 


Sea-shore Alluvion—Dungeness or Denge-nesse 

As Lambarde points out, lyin'? in Walland ami Denge marshes, 
the “ neshe " or Saxon “ nesse,” a “ nebbe ’’ or " note ” of land 
extending into the sea derived its name from the last marsh— 
Soinncr terms it “ Stone F.nd “ Lapis apporitus in ultimo 
tcrrac.” Gruuville Collins, in 1693, says, “You may keep 
within nine or ten fathom of it close to the shoar. 1 ’ West¬ 
ward of Folkestone great changes have taken place in the con¬ 
dition of the old havens, due to the early accretion and con¬ 
tinuous extension up to the prc , -ent lime of this remarkable spit 
of i-hingle formed to windward of n tidal estuary. The whole 
area at the present time between the Royal Military Canal 
which iuus from Jiandgate west of Folkestone to Rye, and which, 
forms the ba>e of the Ness, twenty miles in length, and south¬ 
ward to the tea exhibits parallel series of curves running in 
undulating waves, displaying the periodical accessions to the 
const very rimilar to the annular rings in timber; the surface of 
which, landward, is gradually brought into cultivation. Lydd, 
at a comparatively recent period a port, is now three or four 
miles from the sea. '1 wo natural roadsteads are formed by I his 
spit, in which, dependent on the quarter from which the wind 
prevail-*, seven to eight hundred vessels may l>e seen riding at 
anchor, lying within two or three miles of Lighthouse Point, the 
extremity of the New-. 

Numerous projects have from time to time been brought for¬ 
ward for the formation of a harbour of refuge, by running out 
a pier from the extremity of Dungeness; but having reference 
to the large amount of speculation ns to its origin and progress, 
the Legislature have wisely hiiherto turned a deaf ear to any 
tampering with a breakwater of nature’s forming, affording, as 
it does, two excellent havens of refuge under certain conditions 
of weather, for all the-c shingle nesses posse's the rcmarakble 
property of creeping actors, and having deep water at their 
extremities. 

It 1 ms been assumed with *om>* plausibility that the meeling (.1 
the tides (which, however, is much further eastward) lias influ¬ 
enced its origin. A formation of this description is, however, 
very Kttle influenced by the tides, and similar shingle spits are 
found tailing round ai d across the outfalls of tidal rivers of great 
velocity, aiul a similar spit—lamglcv Point, has formed to the 
westward under Rcachy Head, east of Eastbourne, where there 
is no such assumed meeting of the tide-, and the origin of which 
may also be traced to a now extinct tidal harbour (Pevensey) to 
leeward of if. 

On the east coast, ma'ses of shingle form similar nesses such 
’as Landgunrd Point, inclosing Harwich Harbour, Orfortlness, 
inclosing Orford Haven, and cithers. 

The average progress of Dungene's, in a south-eastern direc¬ 
tion lias amounted to six yards per annum, and reaching over 
certain periods an average of eight yards per annum has been 
nttnined ; this, however, is local, and accompanied by periodical 
wasting away along the curved bays east and west of Lighthouse 
Point. This action may be >een la Rye bay, where there is less 
shingle and irorr sand by patches of diluvial -peat cropping up 
through the foreshore. 

A determinate south-east movement of the extremity of the 
Ness results from these variations in outline as may be seen on 
reference to the Ordnance S-hcet of IT.M. Geological Survey, 
the position of the old “ fulls ’’ to the westward being laid down, 
thereon, indicating plainly the eastern leeward movement'. 

The following extracts from various hydrographic authorities 
show the high estimation held ftn this natural breakwater and ita 
attendant harbours of refuge by naval men. 

Norie in his “British Channel Tiled,”says: 

. . You may round this point in 10, II, or 12'fathoms. 
The strongest tide runs in 15 fathoms. Ships bound down 
channel, and meeting here with westerly winds, may anchor to 
the easlvyird of the 'Mess' in 10 or 12 fathoms, , . , You mn 
also anchor to the westward of the ‘ Ncmi,’ with north-east winds, 
in 7 or 8 fathom-." 

Cajrf, Martin White, R.N., in his Sailing Directions for the 
English Channel, rays:— 

" The West Bay of Dupgenesx affords good anchorage against 
north-easterly winds, and is catainlp preferably to Doper Food." ■ 

" When the wind is between north and by east and west and 
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by south, the Eastern Bay affords good shelter to vessels of all 
closes in from 4-to 12 fathoms, and upon pretty good holding 
ground." 

The last edition of the 44 Admiralty Channel Pilot" siys:— 

44 Off the pitch of the Nea.% near the lighthouse, it is sleep-to, 
there being 4 fathoms at 100 yards and 15 fathoms at 330 yards 
from the beach. . . . The roads on either side of Dungenias 
afford excellent and extensive anchorage, according to the state 
of the wind, with good holding ground, consisting of fine [sand 
over clay and mud." 

The Chesil bank, to the West of Portland, in n deep embay* 
meat, away from the current of tide, is a remarkable example 
of the heaping-up power of the wiud-waven from the south-west, 
os it is piled up at the leewArd or eastern end, next Portland, 30 
feet above high water, or treble the normal height abjve the sea 
of such f urinations. 

The Harbour Commission of 1840 reported against Dungeness 
as a ate for a refuge harbour of artificial formation, on account 
of the continued increase of the spit, as indicated by the necessity 
for altering the position of the lighthouse, which at its re-erection 
In 1792 was 100 yards from the sea, and at the period of a then 
recent survey was 218 yards distant, showing an increase of 118 
yards in 47 years. TTie original lighthouse was, at the erection 
of its successor in 1792, 640 yards from the shore. The Har¬ 
bours of Refuge Commission 014844also reported on it, referring 
to its excellent anchorage, and the danger of interfering with 
nature in such a spot. The changes in this remarkable forma¬ 
tion have been so extraordinary, ai fully to endorse these official 
conclusions, and the various vicissitudes it has undergone de¬ 
mand more careful consideration than is usually afforded by 
those who advocate artificial works, the effect of which on these 
niccly-halanced movements would possibly be as problematical 
as the turning of these shingle "fulls ” into quarries for building 
purposes would be suicidal, and ei’her course might result in a 
baneful interference with one of the finest natural breakwaters 
on our coasts. Jf. B. Redman 


Dispersal of Bivalves 

Referring to the fret mentioned in Mr. Darwin’s letter, that 
mussels are so netimes brought up on the point of a hook, it is 
common, in shell collections, to find 44 Heart Cockles" (IsocarJia 
cor), which look exactly os if they had been drilled each with a 
small hole, centred at some point in the oppjscd edges of the 
two valves. 

These specimens have been taken by the long-line fishermen 
on the Irish con«t, «ni the apparent puncture is caused by the 
animal having closed upon the shank of an accidentally intrusive 
fish-hook with such force as to crush the edges of the shell 
against the steel wire. 

Numbers of this comparatively rare species have been thur 

E ocured, for Isocardia will allow it-elf to be drawn in with the 
le rather than open its d oors to new possibilities of danger 
while the hook is within, D. Pi do eon 

Ilolmwood, Putney Hill, April 12 


to the winter months j but for reasons given in my paper X con¬ 
sidered it fairly typical of the whole year, vix. 7700 cubic feet 
per second. That I was justified in bo doing, this independent 
observation of Mr. Kingsmill sufficiently proves. 

H.M.S. Lark f Auckland, February a8 H. B. Guppy 


Table of the Appearance of Rare Lepldoptera In this 
Country in Connection with the Sun-Spots 
The followihg table is a numerical abstract of the records re¬ 
lating to the capture of certain rare lepidopterous species in the 
United Kingdom, condensed from a larger table presenting an 
abstract of the pages of the Magazine of Natural History, zoo¬ 
logist, Entomological Magazine, Entomologist, The Entomologist's 
Weekly Intelligencer, Naturalist, The Entomologist's Animal, 
The Yorkshire Naturalist, Neu/man's British Butterflies, and 
other works. It will show the relation existing between the sun¬ 
spot cycles and the appearance of the species, yet not quite 10 
di tinctly as my larger compilation, since, in order to adapt it to 
the pages of Nature, it has been necessary to equalise the sun¬ 
spot cycles, which has caused, I fear, a certain overlapping of 
the cycles of capture, which really are well defined. I was not 
aware until quite recently that any one had been before me in 
this branch of entomology, but I now find my remarks in the 
Journal of Science for Augu .t, 1881, corroborated in a previous 
publication (Dr. F. G. Hahn, “ Ucbcc die Beziehuagea der 
Sonnenflcckenperiudc zu meteorologischen Erscbeinungen,” pp. 
155-157, Leipzig, 1877), This pamphlet is noticed (E, D. 
Archibald, Nature, vol. xix. p. 145, article, 44 Locusts and 
Sun-Spot-.”). * 
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1838, 49, 71 

1839, 50. 6., 7* 

1840, 51, 6a, 73 

1841, 49. 63, 74 
1849, S3, 64. 7S 



The numbers give the amount of captures in the years speci¬ 
fied ; but in the case of C. Edusa and C. Hyale a 10 has been 
placed for every notice of 44 abundant,” a 5 for every notice of 
common, the number of captures not being often stated. 

Abbreviations employed + maximum appearance, -minimum 
of appearance, *n minimum of sun-spots Wolf, M maximum of 
sun-spots Wolf. • A. H. Swimton 

Binfield House, Guildford, March 23 


The Yellow River and the Fei-ho 
As bearing on the subject of my paper on the hydrology of 
the Chinese rivers, which was published in Nature (vol. xxii. 
p. 486), I take it upon myself to forward the sub-1 mce of some 
observations mide by Mr. T. W, Kingsmill—president of the 
North-China branch of the Royal Asiatic Society—at a meeting 
of the Society In September, 1880. 

Having made measurements of the cross-section of the Yellow 
River, and having obtained the most reliable information he 
could gather regaining the depth of water and the speed of the 
current at different seasons, Mr. Kingsmill roughly estimates the 
discharge as follows 

Extreme hw water . 18,000 cubic feet per second. 

Ordinary „ ... ... 36,000 „ „ 

Flood discharge b.113,000 „ „ 

The average discharge he is inclined to estimate at about three- 
fourths of the single estimation supplied in Sir George Staunton’s 
narrative; and he places it at, or rather surmises that future 
careful observations Will estimate it to be, 300,000,000 cubic feet 
per hour, or about 83,000 cubic feet per second. 

With reference to the Pei hi, Mr. Kingsmill, from an obser¬ 
vation made in the summer of 1879, estimated its water-discharge 
at 9000 cubic feet per second. My own estimate was confined 


THE APPLICATION OF ELECTRICITY TO 
SHIPS' LOGS 

'T'HESE are days of rapid scientific progress, and the 
-*■ great interest so recently excited by tne application 
of electricity, in a new and startling way, to transmit 
information, has been almost eclipsed by the attention 
which its use for lighting and the transmission of power 
has attracted. Though no longer confined to signalling, 
yet this is still its most important use, and one for which 
its employment is being extended in many directions, 
always with the most satisfactory results. It is with tbe 
application of electricity this fleet messenger for giving a 
constant record of the rate of a ship, that this article is 
concerned. Before, however, dealing with this matter, it 
will be well to say a few words about logs generally* 
Ordinary ships’ logs are of two kinds, called respectively 
harpoon and taffrail logs. Harpoon logs, which are the 
more extensively used, consist of a Cylinder, on one end 
of which works a fan or screw, registering the number of 
revolutions by means of clockwork within the cylinder, 
the dial being visible through a glass face. To the other 
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end,’which is conical, a 1 ope is fastened, so as to enable 
the log to be towed by the ship. A modification of this is 
called the * detached” log, the revolving fan and case 
for the clockwork being' two separate pieces. To both 
these logs there are several objections, such as the almost 
unavoidable entrance of salt water to the wheelwork, the 
drag on the ship, which is often as much as 40 lbs. or 
more, the inconvenience .of hauling in the log each time 
it has to be read, and lastly, the loss of the whole instru¬ 
ment, should the towing-line break. 

To obviate these objections, the taffrail log was invented, 
and which goes a step further than the detached log, by 
taking away the recording portion to the tafirail of the 
ship, and causing the towing rope to transmit the revolu¬ 
tions of the fan to it. These logs are, in many respects, 
a great improvement on the first; the registering dial is 
less liable to damage, and is always visible; the tension 
of the towing line is less; it is therefore less liable to 
rupture, and even when this does take place, the fan is 


wg.i. 



easily replaced. On the other hand, the unsuitable nature 
of the towing line for transmitting torsional force, is ob- 
vious. Further, the slip of the fan must by seriously 
affected by the constant variation, in length, of the sub¬ 
merged portion of the line. In Walker's log these diffi¬ 
culties are partly met by the use of a governor, consisting 
of a pair of weights fixed to the towing line, and revolving 
with it; but this device can only modify the evil. . 

, The late Mr. W. Froude, who pointed out other objec¬ 
tions to existing logs, endeavoured for some time to 
devise an electrical log, in which the revolutions of an 
accurately formed screw should be communicated to the 
deck, not by tbe revolution of the towing rope, but by an 
electric current in wires carried by it. Eventually he 
succeeded, in conjunction with Mr. Brunei, in construct¬ 
ing an instrument of this kind, tfhich was applied to Sir 
w. Thomson’s yacht, Lalla Rookh, and worked very 
jvelj, tUl by some mischance, it carried away and was 
lost Mr. Kelway had, meanwhile, been working inde¬ 
pendently with the same end in view, and had constructed 


an electric log, which he brought before the notice of the 
Admiralty. A trial of this last instrument was under¬ 
taken by Messrs. Froude and Brunei, on board H.M.S. 
Shah. In this trial, the registering portion was placed 
on the poop, and self-recording apparatus was used, by 
which at every revolution of the fan a pen was lifted 
from a strip of paper moved by clockwork, thus causing 
breaks in the otherwise continuous line. On a line 
parallel to this, time in half seconds was simultaneously 
recorded. The result of this trial was to clearly demon¬ 
strate the satisfactory action of Mr. Kelway’s log, and it 
was afterwards applied, together with accurately formed 
fans, to H.M.S. Iris, and the yacht Alberta. Its further 
extension has not been proceeded with, apparently in 
consequence of Mr. Froude’s decease. Quite recently 
the same inventor has put into practice the nappy idea of 
placing the electrical log to work altogether under the 
ship’s bottom. The way in which this is done is shown 
(Fig. 1). A water-tight case is securely fixed to the 
bottom plates (A a), in this case a frame (hh) is moved 
up and down, and in the lower part of the frame the fan 
(r) works. The fan communicates its motion by a vertical 
spindle (m) to a box (N), in wjiich electric contact is made 
and broken eight times in a mile. The wire (00) can 
thus transmit a record of the distance passed over to a 
dial or dials fixed in any part of the ship. 

This invention has the advantage of allowing the 
screw of the instrument to work in water of uniform 
pressure, and to a great extent free from the disturbing 
action of the waves. There is undoubtedly a body of 
water carried along by the surface friction of the ship. 
The depth to which this extends is unknown, but 
there is strong reason to think it is very small, and would 
not therefore affect the fan. The log itself, however, 
offers an excellent opportunity of investigating this ob¬ 
scure point, since it can easily be raised or lowered to 
different positions. 

The complete instrument is at present being exhibited 
at the Crystal Palace Electrical Exhibition, and an 
account of its various applications has been recently 
given in a paper by Mr. Kelway. These applications 
are many and important, and the invention, besides 
being very suitable for its original purpose, promises to 
aff >rd valuable information, not to be obtained by the 
use of ordinary logs. H. S. H. S. 


THE TONNAGE QUESTION 
N E of the most interesting papers discussed at the 
recent meeting of the Institution of Naval Architects 
was on the Revision of the Tonnage l.aws. The author, 
Mr. W. H. White, is, from his position as Chief Con- 
structor at the Admiralty, as well as from his well-known 
attainments, a singularly impartial and able judge of this 
most difficult question. The occasion which called forth 
the paper was the report on the tonnage question lately 
issued by the Royal C'-"imis-.ion, which last year took 
evidence on this subject. The report was, as is well 
known, not signed by all the commissioners. Two of 
them, viz. Mr. B. Waymouth, Secretary to Lloyd’s 
Register, and Mr. Rothery, Q.C., the Wreck Commis¬ 
sioner, wrote independent reports, which differed widely 
from that of the majority, and from each other. 

The state of the Tonnage Laws has for a long time 
past given rise to serious complaints, on various grounds. 
As matters stand at present it is possible for a steamer 
not only to have no tonnage at all, but even, as is the 
case of, a vessel well known on the Clyde to have a 
negative tonnage. It is also alleged that the mdiscrimi- 
nate measurement of all inclosed spaces on deck, for 
tonnage has a direct tendency to produce unsafe vessels, 

by taxing 1 the covering in of the large open spaces above 

the engine, &c., and also by unduly taxing vessels pro*, 
viuded with hurricane decks, which, frorfc. their nature, can 
never be entirely filled with cargo. 
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Mr. White, in his paper, reviews the whole question 
historically. He begins by propounding the question,- 
should internal capacity be still retained as the basis of 
measurement, regard being had to the present conditions 
of trade and shipping? He shows that some of the 
earliest tonnage laws on record had this basis, such for 
instance as the French Crdonnance de la Marine of 16S1, 
and the English law of 1720. The vessels to which these 
laws applied were mostly engaged in the wine and spirit 
trade, and the measure of 42 cubic feet to the ton, which 
was the basis of the law of 1681, very approximately ex¬ 
pressed the dead-weight capability or the ship as well; 
for 42 cubic feet were allowed for stowing four bariques of 
wine, which weighed approximately one ton. Thus the 
vessels measured by this rule were enabled very approxi¬ 
mately to carry as many 20 cwt. tons as they contained 
tons of cubic capacity. The principle of measurement by 
internal capacity, as now accepted, was not adopted till 
the year 1833. In 1836 the New Measurement Law, pro¬ 
ceeding on these lines, was passed, and in 1854 came the 
more perfect Merchant Shipping Act of Moorsom. In 
framing this law, two fundamental conditions were ac¬ 
cepted :— 

First, that the taxable tonnage of a ship should be repre¬ 
sented by her freight-earning power. 

Second, that the space available for the conveyance of 
passengers and cargo should be taken as the measure of 
freight-earning power. 

The great question of the moment is, whether the 
changes in the construction and propulsion of ships made 
since 1854 have not necessitated some modification of the 
doctrine that internal capacity is the fairest measure of 
the possible earnings of most ships. Mr. White thinks 
that this is scarcely a matter for argument, it being gene¬ 
rally admitted that in the great majority of ships ot the 
present time, the limit of freight-earning is the dead¬ 
weight capability. He points to the awning deck cla-s as 
a case in point. “ It undoubtedly has much to recom¬ 
mend it as regards safety and good behaviour; yet it 
appears that the internal rapacity is so great in proportion 
to the carrying-power, that the whole available space can 
never be utilised, even when the lightest cargoes arc 
carried.” 

In support of this view Mr. Waymouth stated that the 
“aim of the ordinary ship-owner is to have a vessel 
which will carry as many 20 cwt. tons upon as few 100 
cubic feet tons (on which he pays his tonnage dues) as he j 
possibly can.” It is, as Mr. While points out, perfectly 
obvious that the number of 20 cwt. tons in a given ship 
depends upon the load-line, and that consequently there 
Js a close connection between tonnage legislation and 
load-line rules, so much so, that contrary to the opinion 
of the majority of the Commission, the two questions 
should be considered together. 

'I he majority of the members of the Royal Commission 
were averse to any change in the present principle of 
measurement by internal capacity, for reasons which are 
stated at length in their report, and which are nearly all 
founded upon the inconvenience which would result from 
any change to foreign countries which have copied our 
Tonnage Laws, and to the various port and dock authori¬ 
ties throughout the world. Though averse to any change 
in principle, they yet recommended certain amendments 
to the existing law, which related chiefly to the deductions 
which should be allowed from the gross tonnage, and also 
as to the mode of measuring the tonnage of iron ships, 
particularly of those having cellular double bottoms. 
Regarding the deductions from gross tonnage, it is to be 
noted that no- provision has been made for the case of 
awning-decked Vessels. Also the Committee was of 
opinion 44 that the exemption of any closed-in space from 
measurement into tonnage, as an inducement to owners 
to increase the safety of ships is unsound in principle, 
and if adopted would have to be followed by new restric¬ 


tions. upon which fresh complaints would be founded.” 
This is an alternative which in our opinion is preferable 
to continuing regulations which admittedly discourage the 
building of safe types of ships. 

The proposals of the Commission as to the measure¬ 
ment of the tonnage space of cellular double-bottomed 
ships appears to us to err in the same direction. If their 
recommendation were carried out, part of the space 
between the double bottoms would actually be included 
in the space available for tonnage measurement Now it 
is absolutely impossible to carry freight between the 
double bottoms, and on the other hand, vessels built on 
this system are the strongest afloat; consequently the 
recommendation is not only a violation of the principle of 
the Act of 1854, but also unfairly handicaps this excellent 
type of ship. 

It will thus be seen that the majority of the Royal 
Commission recommend that things should be left as they 
are, subject to certain amendments in detail, some of 
which latter appear to be wrong in principle, and are 
moreover unpopular with both builders and owners. 

The alternative proposal made by Mr. Waymouth was 
that dead-weight capacity should be adopted as the basis 
of measurement. His proposals arc summarised in the 
following words 

44 1 propose that the total dead-weight carrying capability 
of a vessel should be ascertained, and also the line to 
which she is immersed when equipped ready for sea, 
without cat go on board. In the case of a sailing vessel 
there should be no consumable stores on board, and simi¬ 
larly- in a steam vessel, the engines should be complete, 
and the boilers full of water, but there should be no coals 
on board. Under these conditions it is considered that 
steamers would be in a relatively fair position, one against 
another, and also in relation to sailing vessels. 

, ‘iThe dead-weight required to immerse a vessel from the 
light line to a maximum load line fixed by authority, 
would denote her utmost carrying capability (in tons of 
20 cwt.), compatiblo with safety in ordinary circum¬ 
stances. 

4 ‘ There is a growing disposition, on the part of ship¬ 
owners, to regard with favour the fixing of such loa/I line, 
provided that the authority on whom the duty would 
devolve be so constituted as to inspire confidence in its 
decisions.” 

Mr. Waymouth’s proposal would, if adopted at once get 
rid of an enormous mass of difficulties. On the other 
hand, the fixing of a load-line would be certain to give 
rise to numerous disputes, and moreover, though doubt¬ 
less applicable to the majority of merchant steamers, 
the dead-weight system would not apply to passenger 
steamers. 

Mr. Rothcry’s proposal was of quite a different nature. 
It is at least open to doubt if the principle of the Act of 
1854, viz. that the freight-earning capability of the vessel 
should be the basis on which to assess her taxable ton¬ 
nage, is correct. It is not by any means clear that there 
should be any connection whatever between the two. 
There is another principle which has much to commend 
it from the common-sense point of view, viz. that the 
service rendered to the vessel by the institution to which 
she has to pay, should be tbe basis on which to calculate 
the payment. This is the view adopted by Mr. Rothery 
in his report. N ow, in the case of a dock or port, the 
service rendered to a vessel for accommodation is propor¬ 
tional to the space which she occupies in the water, and 
to the length of time which she occupies it. The enact 
space occupied by a vessel in the water is proportional 
to her displacement, and hence Mr. Rothery proposes to 
adopt the system of displacement tonnage. 

Mr. White does not enunciate any views of his own gS 
to the best basis on which to assess the dues, in the event 
of a revision of the present law. It is not, however, 
difficult to perceive that be favours the principle of 
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service rendered to the vessel, and not the freight-earning 
nover as the basis of assessment. Mr. White differs, 
however, from Mr. Rothery in the mode in which the 
space occupied by the vessel should be measured. He 
considers that for all practical purposes this space is equal 
to the paralletoplpedon formed by the extreme length, 
extreme breadth, and the mean draught, and consequently 
thinks that “ parallelopipedon tonnage,” as it is called, 
has much to recommend it. The possibility of berthing 
other vessels at the same dock or wharf is not sensibly 
altered by the under-water shape, consequently the above 
seems a fair measure of service rendered. 

Mr. White does not consider that the above proposal 
would lead to the adoption of a box-shaped typ4 of vessel. 
He thinks that the cost of propulsion of a steamer would 
effectually check any such tendency. 

Mr. White concludes his most able paper by the fol¬ 
lowing piece of advice, which we trust maybe taken to 
heart by whatever government finally undertakes to 
revise the tonnage laws. 

“ In conclusion, I would venture one remark respecting 
the course of procedure which promises to give the best 
results, if a revision of the tonnage law is decided upon. 
Valuable as the labours of committees and commissions 
may be in testing the feeling of those interested in ship¬ 
ping, and putting on record the opinions of competent 
authorities who view the subject from different stand¬ 
points, it docs not appear that a satisfactory revision can 
be looked for in this direction. The precedent to be 
found in the preparation of the law of 1S54 seems to be 
a good one. Following after the work of the com¬ 
missions came the careful, extensive, and laborious in¬ 
quiry of Moorsom, a scientific expert, having a thorough 
acquaintance with the subject, and placed in direct com¬ 
munication with the shipping community. If the long- 
talked-of Central Council or Advisory Board should J>e. 
constituted to deal with matters relating to the mercantile 
marine, and if it should be assisted by a competent scien¬ 
tific staff of naval architects, we may hope that, among 
other much-needed action, will be included the revision 
of the tonnage laws in a sense that will give more general 
satisfaction than could otherwise be obtained.” 


THE NA VAL AND MARINE ENGINEERING 
EXHIBITION 

TTHE Exhibition which Mr. Samson Barnett, jun, 
* has opened at the Agricultural Hall, and which 
closes to-day, contains a very large number of objects 
connected directly and indirectly, and sometimes even 
totally disconnected with naval purposes. The col¬ 
lection is by no means totally devoid of novelties 
and of objects of considerable scientific interest. The 
Exhibition contains numerous models of recently-built 
war and merchant ships, a few small marine engines 
and boilers, and portions of large-size marine boilers, 
together with fittings of engines and boilers in great 
variety. There are also several specimens of steam 
steering gear, ships' telegraphs, steam capstans, cranes, 
and machinery generally for loading and unloading 
vessels, boat-lowering apparatus, life-saving appliances, 
dredging gear, and refrigerating appliances. Naval 
artillery was not well represented, but Messrs. Hotchkins 
and Co. exhibited some fine specimens of their beautiful 
revolving cannon, which have been adopted in the navies 
of several foreign governments, notably dn those of 
France, Germany, Russia, and Italy. 

, The ships’ models are as a rule very deficient in 
wrteresli in spite of the fact that they represent many 
of the most famous of modern vessels, such as the Devas¬ 
tation and Polyphemus, among men-of-war, and the 
Smdu, the City of Rome, and the Ravenna amongst 
passenger steamers} for they were mostly half models of 
the outsides of the vessels, which, though they give a very 


good idea of the exterior form, afford no information as 
to the construction, the interior arrangements, or the 
engines and boilers. This is somewhat disappointing 
when we remember what strides have been made in 
recent years in the construction of iron ships. 

In the Department of Marine Engines and Boflersthere 
was a remarkable absence of models, or even of drawings 
of the very fine engines with which our first-class war 
and merchant steamers are now fitted. By far the most 
important objects exhibited in this section were the mag¬ 
nificent flanged front plates of boilers, one of these being 
fifteen feet in diameter, and made in a single piece, with 
three flanged openings for furnaces, from a single 3-ton 
ingot of Siemens’ steel. The same firm also exhibited 
several specimens of Fox’s corrugated furnaces, an in¬ 
vention which has conferred the greatest benefits on the 
cause of steam navigation, by rendering possible the use 
of the very high boiler-pressures which are so essential 
to economy of fuel. Mr. David Joy also showed a model 
of his own celebrated valve-gear, which has given such 
excellent results with locomotives at Crewe, and which 
will doubtless soon become favourably known to marine 
engineers. This valve-gear is probably the most serious 
competitor to the old link-motion driven by eccentrics, 
first adopted by Stephenson for locomotives, and which 
has remained in pretty general use up to the present 
time. Mr. Joy’s motion, besides being simpler, effects a 
better distribution of the steam, in many respects, than 
the link-motion. 

Amongst the most interesting features of the Exhibi¬ 
tion were the refrigerating machines. Of these there 
were four, exhibited by Messrs. Bell-Coleman, Messrs. T. 
I’igott and Co., the Haslam Foundry and Engineering 
Company, and Messrs. J. and E. Hall. As we have so 
recently described the principle of action of these 
.machines, it will not now be necessary to go into de¬ 
tails. It may, however, be mentioned that they are at the 
present moment being used by the Peninsular and Oriental, 
the Cunard and the Orient Steam-ship Companies, and 
also by the London and St. Katharine Dock Company, 
and the Orange Slaughtering Company. The successful 
application of mechanical refrigeration to the preservation 
of fresh meat and other provisions, is a subject of such 
immense importance, that we are not surprised at the 
great interest excited by these machines. 

Amongst the miscellaneous exhibits we can specially 
mention the numerous collapsible and other life-boats, 
and the boat-lowering apparatus, some of which are 
really admirable. Also the wire-rope rigging, and the 
stout wire torpedo nets, exhibited by Messrs. Bullivant 
and others. 

It seems a pity, considering the great amount of 
interest which has been excited by this Exhibition, that 
it should only remain open for ten days. 


TOTAL ECLIPSE OF MAY 17 
\UE have given from time to time, in the Astronomical 
v v Column, particulars of the approaching total 
eclipse, pointing out that it is visible at a point on the 
Nile, in lat. 26° 32’ N. We are glad to be able to state, 
that an expedition left this country yesterday with the 
view of obtaining photographic and spectroscopic obser¬ 
vations. The expedition has been organised by the 
Science and Art Department and the Royal Society 
combined, on the recommendation of the Solar Physics 
Committee. 

The expedition sails to Suez in the Peninsular and 
Oriental steamship KaUar-i-Hittd, and a good idea of 
the local arrangements made will be gathered from the 
accompanying article, which we reprint from the batty 
News of yesterday:— 

May 17, 7 a.nj., sufi eclipsed, visible at Greenwich. 
Thus runs the records in our pocket-books. So short, 
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sharp, and decisive, that to talk about an eclipse expe¬ 
dition in connection with it seems at first sight an abj 
surdity, unless indeed we dignify by that name a jaunt 
in a penny steamer to Flamsteed's famous hill. Thanks, 
however, to School Boards, boys' clubs, and the like, 
the explanation will be apparent to everybody, and it 
is this. For, although on the 17th of next month the 
moon will come between us and the sun in such 
a way that part of the sun will be covered at Green¬ 
wich, which may be ‘taken as a short title for the British 
Islands, the covering-up will not be total, and we shall 
have, therefore, only what is called a partial eclipse, 
hardly worth looking at, from the physical astro¬ 
nomers' point of view. But a thin line can be drawn 
on the globe from the West of Africa, through 
Egypt, Persia, Central Asia, ana oiina, along which the 
moon will entirely cover the sun; and here, instead of a 
partial eclipse, we shall have a total one. 

This is one of the most important phenomena we can 
observe in the whole domain of physical astronomy, for 
a reason with which the readers of the Daily News are 
already familiar, namely, that when the light of the 
bright interior nucleus of the sun which we usually see 
is prevented from illuminating our upper air, by the inter¬ 
position of the dark moon, the sun's atmosphere, which 
we never see except at such times, is revealed in all its 
majesty, and invites study on the part of those who care 
for the mechanism of the universe in which their lot is 
cast. Now England is going to be represented at a 
point on this thin line, and therefore we must talk about 
an eclipse expedition in connection with this event; for 
while we write, the directors of the Peninsular and 
Oriental Company, who have ever shown the keenest 
anxiety to further the interests of science, are allowing 
the sacred bullion-room of the Kaisar-i-Hind, now 
getting up steam in the Royal Albert Docks, to be 
desecrated—as some will think, and they are welcome 
—by packing-caBes of ungainly shape containing such 
instruments and combinations of brass and iron as have 
never been built before. The expedition in question, 
which has been equipped and manned by the Science 
and Art Department and the Royal Society combined, at 
the suggestion of the Solar Physics Committee appointed 
by the Government, of course is intended to occupy a posi¬ 
tion along that thin line to which reference has already 
been made, and the most easily accessible point is one 
on the Nile, about 100 miles north of Thebes, in lat. 
26 deg. 32 N. j the most easily accessible, but not pei haps 
quite the best, for the reason that on the Nile the totality 
—that is, the period during which the moon entirely 
covers the sun—will only last some 72 seconds, whereas 
at Teheran there will be 104 seconds of darkness, which 
it is to be hoped the Russian astronomers will utilise, 
Seventy-two seconds I The time is not long, and when 
it is stated that the preparation of the new instrumental 
combinations and the investigation of the new methods 
to be employed have required three months’ solid work 
and thought, many will ask whether the game is worth 
the candle. The following considerations will show that it 
was distinctly the duty of the men of science interested in 
these problems to endeavour to secure observationsIn 
the first place, it is a little discouraging to travel thousands 
of miles, and to go through all the preliminary work and 
anxiety connected with such an expedition, even if the 
eclipse is two or three minutes long, should the weather 
chances be 2 or 3 to 1 against success. On the Nile the. 
weather chances—that is, the ordinary weather chances 
—are perfect, and there will be neither rain nor cloud. 
Secondly, the eclipse, happens at the most critical time of 
the solar activity, thereby offering a most marked contrast 
to the last one observed m 1878. Then the sun was quite 
quiet. It was in a Condition of almost unparalleled re¬ 
pose. Now, judging by what has happened, the sun 
should be in a condition of intense action, and from the 


recent rapid increase bath of spots and prominences we 
know the prediction is being fulfilled. Thirdly, the remain¬ 
ing ten eclipses observable during the present century— 
for, thanks to the diligence of Mr. Hind and others, we 
know almost to a minute when and where total eclipses 
will be visible until the year 1900—are not conveniently 
situated for observation,as the following list will show:— 
Next year one occurs with a maximum totality of 6 min., 
but the course is almost entirety over the Pacific Ocean. 
In the Marquesas, however, a duration of totality of 
2 min. 53 sec. may possibly be available. The next 
(1885) is accessible only in New Zealand, where the 
greatest totality will be almost 2 min. The longest 
eclipse, as before, falls on the Pacific. The eclipse of 
1886 has the longest totality in the century, but this falls 
over the Atlantic. In Grenada the totality will last 
3i min. On the African coast, south of Angola, the 
duration will be more than 4$ min. The eclipse of 1887 
will be best observed in Russia, and 50 miles north of 
Moscow the totality will have a duration min. On 
Lake Baikal the totality will last 3 min. 3 ° sec. The 
eclipse of 1889 will have at Angola a duration of about 3i 
min., and at Barbadocs of about 1? min., its greatest dura¬ 
tion being upon the East Atlantic. The next eclipse (1892) 
falls entirely on the South Pacific, and Antarctic Oceans, 
and must be lost, although the duration of totality ex¬ 
tends to more than 4 min. On the whole, the most 
favourable eclipse for observation in the present century 
will be that of 1893, which enters the American continent 
near Coquimbo, where totality lasts nearly 3 min.; then, 
crossing Brazil, it leaves the land near Ciara, where the 
duration will last 3| min. Crossing the Atlantic, it will 
again reach land near Bathurst, with a totality lasting 
about 4min., and, crossing Central Africa, will leave the 
land finally near Khartoum. The eclipse of 1894 will 
occur almost, if not entirely, over the sea or the inac¬ 
cessible regions of Central Africa, but it may be total in 
the Seychelles. High latitudes are singled out for the 
path of the next eclipse (that of 1896), which, entering the 
Old World in Norway, passes across through Siberia to 
Japan. At Tana, in Finmark, a totality of about if min. 
may be observed. Hindostan will be the most favourable 
locality for observations of the eclipse of 1898, which will 
have a totality of a little more than 2 mins. 

It will be seen from the above list that although 
doubtless attempts will be made to secure observations of 
some of these eclipses, yet that in no case are we likely 
to get such a grand harvest of facts as have been secured 
during the last twenty years, notably during the eclipses 
of 1868 in India, 1869 united States, 1870 Mediterranean, 
1871 India, 1875 Siam, and 1878 United States again. 
This condition of things of course makes one hope 
that the coming scventy-tw’O seconds will be utilised to 
their utmost, and in consequence of the warm co-opera¬ 
tion of the Egyptian Government, which has been 
appealed to by our Foreign Office, a serious attack is 
contemplated; that is to say, in consequence of the local 
transport facilities afforded, large instruments, combining 
great solidity and fineness of adjustment, will replace the 
mountain artillery, so to speak, which alone can some¬ 
times be employed. The something like thirty cases into 
which each separate part of the two equatorial stands and 
telescopes to be used, with their spectroscopes and 
cameras, have been separately packed for convenience of 
carriage, will, on disembarkation at Suez, be placed In a 
special van which, on arrival at Cairo, will be ferried over 
the Nile, and so on to Siut, the most southerly railway 
station in Egypt. Another instance may be given of the 
keen interest which the Egyptian Government is taking 
in the matter. The shorter the totality, of course the 
nearer the exact central line of the eclipse must the ob¬ 
serving party be in order to secure the maximum of the 
calculated period of obscuration.^ Stone Pacha, chief of 
the staff, wno is personally sparing no pains to make all 
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preliminary arrangements, and to secure the success of 
the observations, has detailed one of his officers, at present 
stationed in Upper Egypt, to check the latitudes of the 
French map where the eclipse track crosses the Nile, 
Indeed, he has done more than this, and here comes the 
dark side of the picture so far as the observers arc con¬ 
cerned. The eclipse happens in the very midst of the 
Khamseen season—that is the period of fifty days during 
which Lower Egypt is apt to be swept by a hot, exhaust¬ 
ing south-east wind, so dust-laden at times, that the sun 
is totally obscured. To escape the chances of this double 
eclipse, or at all events to minimise them, it will be 
necessary for the party to occupy high ground. Stone 
Pacha is, therefore, after consultation with our Consul- 
General in Egypt, prospecting for a camp and providing 
the necessary camp equipage, and although he himself 
will not, we believe, accompany the expedition, it is 
hoped that an officer of the Khedive's household, himself 
an adept in astronomy, which he has studied at both 
Paris and Washington, will accompany the expedition as 
guide, counsellor, and friend, to assist in making the 
necessary arrangements with the various local authorities. 
So much, then, by way of preliminary. Now, a word on 
the instruments to be employed on this occasion. The 
resources of modern science place many means of attack 
in the hands of the astronomer. To get an idea of the 
physics of the solar atmosphere—what it looks like—to 
study, so to speak, its circulatory system, to which such 
special attention has been recently directed by the bold 
hypothesis of Dr. Siemens—to investigate its extent, and 
to determine the luminosity of its various regions, we 
have the astronomical telescope, and, better even than 
this for some purposes, the photoheliograph, that is an in¬ 
strument which enables us to obtain a photograph of all the 
sun’s surroundings visible during the eclipse. To deter¬ 
mine the chemical nature of the various regions, a ques¬ 
tion to which the keenest interest attaches at the present 
time, we have the spectroscope and the spectroscopic 
camera. By means of these instruments we can see what 
we cannot photograph, and photograph what we cannot 
see. In former eclipses, when the duration of totality has 
been longer, it has been possible to have different instru¬ 
ments mounted on different stands—there has been time 
to go from one to the other. Ifut on this occasion such a 
course would be impossible. On one stand, therefore, we 
have four telescopes and two spectroscopes for eye ob¬ 
servation. On another stand we have a photohcliograph 
and spectroscopic camera for photographic registration. 
In the observing telescope two spectroscopes are so 
arranged that a movement of the eye through two inches 
is all that is required to pass from the greatest spectro¬ 
scopic dispersion (7 prisms of 6o°) to the lowest (1 prism of 
6o°J which can be conveniently employed during an eclipse. 
In this way it is hoped that the spectrum of the brightest 
and the spectrum of almost the dimmest part of the sun's 
atmosphere can be observed, and for the first time in 
the history of eclipse observation, comparisons will be 
made with the solar spectrum itself, as a solar photo¬ 
graph taken before totality will be used as a scale. Much 
is hoped in the way of the photographic record, for since 
the last eclipse, the science of photography, following 
step by step the new views of molecular grouping sug¬ 
gested by the spectroscope, has provided us with silver 
salts, identical in chemical composition, but so different 
physically that the red part of the solar spectrum can now 
be recorded as satisfactorily as the blue part of the 
spectrum has ever been. Nor is this all. The rapidity 
with which an image can be impressed upon a sensitised 
plate bas been enormously increased, so that if all goes 
well, seconds now take the place of minutes, and more 
can De recorded in five seconds now than was possible in 
five minutes twenty years ago. 

We have no space in the present article to refer more 
precisely to the exact work which it is proposed to under¬ 


take, but this much may be said, that in eclipse, as in — 
other kinds of scientific observation, each attempt made 
to secure facts, instead of exhausting, increases the num¬ 
ber of points of interest to be investigated, and now- 
a-days we not only get this principle at work from eclipse 
to eclipse, but daily work in our laboratories and physical 
observatories suggests questions which can only be solved 
at such times. Hence eclipse observations are getting 
more and more connected with terrestrial chemistry and 
terrestrial physics by this intermingling of laboratory and 
eclipse work, and hence also the area of general interest 
will be increased as time goes on. 

In conclusion, we may state that the Government ex¬ 
pedition will consist of Mr. Norman Lockyer, F.R.S., 
and Dr. Schuster, F.R.S., with their assistants, Messrs. 
Lawrance and Woods. Capt. Abney, who was at first 
detailed for the duty, is prevented by ill-health from join¬ 
ing the expedition, but the photographic preparations 
have been made under his supervision. It may be added 
that Mr. William Black and Mr. J. Y. Buchanan, late of 
H.M.S. Challenger, will accompany the expedition, and 
it is hoped that Trof. Tacchini may join it at Cairo. The 
Kaisar-i-Hind leaves Gravesend at 12.30 this day. 

THE EDINBURGH FISHERIES EXHIBITION 

T HE International Fisheries Exhibition, which opened 
at Edinburgh on the 12th ult., and to which refer¬ 
ence has been already made in the columns of NATURE, 
is likely to prove a complete success—not only commer¬ 
cially, but also as an exhibition of much that is interest¬ 
ing in the natural history of our most valuable marine 
animals. 

The apparatus of capture takes up a large space 
inthe Waverley Market Hall, but no particular novelty 
in the way of fish-traps is shown; no artificial bait 
that would supersede the whelk or the mussel in 
the taking of cod has apparently been yet invented, 
although much required. Several models of im¬ 
proved rigs for fishing-boats are shown, but no im- 
rovement has apparently been effected on the ponderous 
earn trawl, which is much complained of as a cumbrous 
instrument of fish capture. The exhibition is rich in 
specimens of stuffed fish contributed by various bodies 
of London anglers—but why not label them? It is not 
given to every visitor to a fishery exposition to know a 
jack from a perch. Some of the late Mr. Buckland’s 
finely modelled and correctly coloured fishes have been 
sent from Kensington—notably a model of a salmon 
captured in the Tay, which weighed, when taken, 72 lbs. 
Considering the importance of the salmon to Scotland 
as a rent-yielding fish, we had expected to find in the 
exhibition a methodical display of the progress of that 
mysterious disease which has of late overtaken that fish ; 
but, beyond a drawing of an afflicted salmon, we saw 
no other indication of the calamity. The display of 
oysters in progress of growth from the spat to the stage 
of reproduction, although not Urge, is exceedingly inte¬ 
resting. We pass over, in the meantime, the merely com¬ 
mercial exhibits, of which of course there are many, and 
shall only say of the piscicultural exhibition, that it 
merits at our hands a much fuller notice than we have 
room to bestow on it at present. A Urge number of maps, 
charts; books, and engravings, bearing on the natural 
history of our food-fishes and the economy of the fisheries; 
may be seen and consulted in the exhibition hall, whilst 
the illustrations of river pollution and purification attract 
a Urge degree of attention. Despite the deficiencies at 
which we nave hinted, the exhibition is a valuable one, 
and, although not all at once, may lead to some new 
departures in the art. of fishing, which may tend to aug¬ 
ment in'a striking way the national commissariat 
Among the exhibits which have attracted special at¬ 
tention are those sent by Mr. Cscar picktoo, of Goihen- 
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burg, and the Swedish collection generally, and of these 
we give seme notice below. They are exceedingly 
varied and, in addition to being of great scientific value, 
are also interesting to persons who have a monetary 
interest in oar fisheries. Mr. Dickson's name is already 
familiar to the readers of Nature, in connection with 
his wed-timed support of various Arctic expeditions 
fitted out from Sweden, and along with his exhibit, or as 
we may say forming part of it, are two cabinets of pre¬ 
parations of marine animals brought home in the Vega, 
embracing spoils of the sea, obtained by Baron Nordens- 
kjtild in his famous voyage of 1878-80. It is much to be 
regretted that a catalogue of this exhibit has not been 
prepared, or at any rate cannot yet be obtained, but a 
glance at the jars is almost sufficient to show us that 
there are numerous “ finds ” of great interest to zoolo¬ 
gists. The collections made of worms and crustaceans, 
of crinoids, sponge s,and holothuridas are exceeding varied, 
and have been preserved with much care; they evince 
the activity of all concerned, particularly Dr. Julius 
Stuxberg, who was “lord of the dredge” in both of 
Nordenskjold’s Yenisei voyages. The work done with 
the dredge has already been chronicled in the account 
given of the voyage of the Vega, and it is to be regretted 
that, from the want of a catalogue, we arc unable to do 
more at present than make this general reference to the 
collection, which shows us how rich in varied life are the 
depths of the sea in the high latitudes visited by the pro¬ 
fessor. A portion of the skeleton of the famous S teller's 
sea-cow (Rhytina stelleri) excites much attention. This 
animal, there can be little doubt, is now extinct; but 
when living, it must have been of large proportions, 
and not unlike a gigantic seal; it would probably be 
from 25 to 38 feet in length, and weigh 75 cwt., more 
or less. These remains are of signal importance, proving, 
as they do, what has been over and over again denied— 
the existence of a marine mammal of great size and 
power, herds of which used to browse on the fields of 
sea-weed. 

As may be supposed, “ the Swedish Collection " is rich 
in preparations of the herring: there are over seventy 
specimens of that fish (Clupca harengus ), exhibiting in 
growth from the ova to its most complete stage—that of 
reproduction. The growth of the sprat (C. sprattus) is 
likewise illustrated in a series of twenty-four preparations, 
which are of singular interest, so many persons believing 
that the latter fish is simply a young herring. It is cer¬ 
tainly a curious circumstance that the two fish are fre¬ 
quently caught in the same nets, but upon being handled 
a difference is at once felt, although when taken, both 
fish are of the same size. The sprat can be at once dis¬ 
tinguished from the young herring by means of its 
strongly serrated abdomen, and when closely examined, 
it presents several other differences alike of colour 
ana form. A few preparations to show the growth 
of the pilchard (C. pilchardus) are also contained 
in the Swedish collection. Although the fisheries of 
Sweden are not of so much value as those of some 
other countries, great pains have been taken by those 
in charge of them to teach their fishermen how to make 
the most of what thev have access to—hence the careful 
preparations of the herring. On the Cattegat an im¬ 
portant fishery has been organised, but taken as a whole 
the total value of the Swedish fisheries is net more than 
400,000/. per annum. But the Swedish fishermen, not 
content with the produce of their own waters, venture to 
the west coast of Norway and the west coast of Jutland, 
and find it to their interest to do so. Their chief fishing 
industry when at home, excepting their labours on the 
coast, consists in capturing.-jefae small Baltic herring, 
which they accomplish by i^ihns of seine nets, of good 
material, and very well made. The industry of herring 
catching, according to Mr. Oscar Dickson, is of great 
antiquity in Sweden, and the product of the shoals at 


particular times, has been of far greater value than the 
figures we have quoted above serve te indicate. From 
time to time the fishermen have been cheered by the 
advent of great bodies of herrings, and at one period, the 
take in some years, amounted to between two and three 
million barrels of eight cubic feet each per annum. The 
catch of herrings last year, the statistics of which have 
not yet been prepared, is said to have been “ positively 
enormous." It is somewhat remarkable, however, that the 
figures of the Swedish herring fishery, which were circulated 
at the Berlin Exhibition of 1880, on the authority of Dr. 
Lundberg, do not correspond with those for which we are 
indebted to Mr. Oscar Dickson; according to Lundberg 
the herring-fisheries of Sweden are of the value of 5,000,000 
marks annually, but the “millions” of barrels indicated 
by Mr. Oscar Dickson mean “ millions ” of pounds (not 
shillings) sterling. It is to be hoped this discrepancy of 
figures will be explained. 

Besides these herring exhibits, there is much that is 
worthy of notice in the Swedish collection. There is, for 
instance, a display of the eggs of birds which prey oafish. 
This selection is from the prolific store of Mr. Ramberg, 
whose collection at Gothenburg is of world-wide celebrity. 
Some of the eggs which are shown are those of very rare 
birds. The development and growth of one of our flat 
fishes {Rhombus hevis) is exemplified in all stages of 
growth, some 01 which are singular, as, for instance, the 
changing of the eye in the flounder from one side of its 
head to the other. We hope Mr. Oscar Dickson's 
contributions and those from the Gothenburg Museum will 
be shown in London next year, and that Dr. A. W. Malm 
will again be in charge of the whole of the Swedish col¬ 
lection, which would require a much larger amount of space 
for its description than we have at present to bestow. 

One of the most interesting of the exhibits shown in 
the Fisheries Exhibition is Sir John Graham Dalzell’s 
smooth sea-anemone {Actinia mesembryanthemum), which 
is familiarly known as “Granny.” It was taken from a 
rock pool at North Berwick, on the Firth of Forth, 30 
long ago as August, 1828, and was then placed in the 
glass jar in which it is now exhibited. At that time it was 
| thought it might be seven or eight years old, and its age 
at present may be over sixty years. During a period of 
twenty years “ Granny " produced 334 young ones. In 
1851, after the death of Sir John, who, according to the 
article “Aquarium, 1 ' in the “Encyclopaedia Britannica,” 
was a keen student of marine animals, several of 
which could always be seen at bis house in a humble 
kind of aquarium, this anemone was placed in the 
possession of the late Prof. John Fleming, and was care¬ 
fully tended by him so long as he lived. Shortly before 
the death of the Professor, which took place in November, 
1857, “Granny” unexpectedly gave birth, during a single 
night, to 240 living young actiniae. Dr. James McBain, 
R.N.,who took a warm interest in zoological affairs, was the 
next custodian of the smooth sea-anemone, which was 
presented to him by the widow of Prof. Fleming; it 
remained in his custody until a few days before his death 
in March, 1879, when he presented R for safe keeping to 
Mr. John Sadler, curator of the Royal Botanic Gardena 
in Edinburgh. In the glass jar, along with “ Granny n 
three out of seven young ones are shown, born on 
February 18 last. As may be supposed, with such an 
interesting biographical record, Sir John Graham Dal- 
zell's smooth sea-anemone is a decided feature among 
the •* exhibits,” Sir John was the author of “Rare and 
Remarkable Animals of Scotland,” as well as numerous 
other works now forgotten. 

NOTES 

Six H. Cole, K.C.B., late director of the South Kenriagton 
Museum rad Inspector-General of the Science and Art Depart¬ 
ment, died on Tuesday night at bis residence, PhU beach Qardw, 
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Karl’s Court, Sir Henry was in hi* usual health uutil Monday 
last, when he visited a photographer’s and sat for his portrait. 
On returning home, he complained of feeling unwell, and 
gradually became worse. The cause of death is stated to be 
disease of the heart. 

We have received a matt remarkable communication in the 
form of a pamphlet from the late Professor of Physics and 
Chemistry at the Royal Military Academy, which, were it not 
for liU high scientific position and extended experience, we 
should hesitate to allude to. The grievance mostly complained 
of is the want of discipline existing amongst the cadets, so much 
so that the instruction in the above-mentioned very important 
subjects could only lie carried on in an imperfect manner detii- 
mental to the service. That such a state of affairs has or does exist 
in unimportant publiedepartment like the Royal Military Academy 
is a very serious matter. The pamphlet, for which Prof. Bloxain 
is answerable, exposes, if correct, a state of things that certainly 
should not exist in any educational establishment, and more 
especially not in one of the importance of this school for the 
future officers of the army. The following, from one of the 
letters contained in the pamphlet, certainly exhibits, if correct, a 
very undesirable state of affairs. “ During the last ten years, I 
have pointed out to successive Governors, that the character 
of the classes was deteriorating, and I have now to state, 
writh profound regret, that the conduct of the majority, when 
they first come under my instruction, nnd of a considerable 
proportion up to the end of their curriculum, is that of boys in 
an ordinary boarding-school with a very low standard of morals 
and discipline ; so that tbe position which was formerly held by 
Professors Faraday and Abel has now become that of an usher, 
and such services as f am competent to render as a teacher of 
science are in a great mearaie lo*t to the Academy, although a 
knowledge of chemistry and physics has become more than ever 
necessary to the Scientific Corps." 

Til* honorary degree of TJ..P. has been conferred upon Mr. 
G. J, Romanes, F.R.S., by the University of Alierdccn. 

M. Henry Gikfard, the eminent French engineer, the in¬ 
ventor of the injector known by his name, of captive balloon*, 
and of tbe experiments w ith directing steam balloons, has died after 
a protracted illness, at his residence at Paris, at the age of 
fifty-seven. He was unmarried, and has left his large fortune, 
amounting to several millions of franc', to the French Govern¬ 
ment to be devoted to the promotion of scientific research. 

At the Royal Institution the probable arrangements for tbe 
Friday evening meetings after Easter are as follows:—April 21 : 
Prof. Dewar, Experimental Researches of Ilcnri Ste. Claire 
Deville, Hon. M.R.I.; April 28: Trof. Al«l, Some Dangerous 
Properties of Dusts; May 5 : Prof. R. Grant, The Proper 
Motions of the Stars; May 13: A. G. Vernon Harcourt, The 
Relative Value of Different Modes of Lighting ; May 19: Sir 
.Frederick Bremwell; May 26: Sir Henry S. Maine, Sacred 
Laws of the Hindus; June 2; H. II. Statham, The Intellectual 
Basis of Music; June 9 : Prof. Bnrdon Sanderson, The Excita¬ 
bility of Plants. 

With the exception of Mr. Samuel son, M.P., and Mr. 
Slagg, M.P., the Royal Commissioners on Technical Education, 
viz., Mr. Woodall, M.P., Professor Roscoe; fir. P. Magnus 
Mr. Swire Smith, and the secretary, will leave England on 
Friday for a tour of several weeks in Switzerland and Germany, 
beginning at Alsace. Mr. Woodall, who will return earlier than 
the other xqembers of tbe party, proposes also to visit the famous 
potteries of Saargnemines. In the course of their tow the com¬ 
missioners will visit a'number of works, technical schools, &c., in 
order to be able to Include in their next report the result of their 


observations as to the influence of scientific and technical 
education upon industrial pursuits and foreign manufactures. 

Mr. E. W. White, F.Z.S., of Buenos Ayres, who was pre¬ 
terit at the inauguration, on March 15, of the Continental Exhi¬ 
bition, held in the outskirts of that city, sends us a short notice 
of it. The building of wood and tine, painted of a sombre colour, 
and a pretty close copy in miniature of that of the Paris Exhibition, 
covers about eight acres of ground, occupying the site of the 
Plaza Once. The present Exhibition is the result of the unceas¬ 
ing efforts of the Industrial Society of Buenos Ayres. To foster 
South American, and especially native, production, and stimulate 
llirir industries, were the special objects of the Committee, so 
that Europe was debarred as an exhibitor, in all but the single 
item of machinery. 1 his restriction put upon exhibits without 
the limits of the continent of South America seems to Mr. White 
a suicidal policy, as it is only by comparison with the superior 
that the inferior has a chance of improvement. “What imme¬ 
diately strikes the observer on passing through the galleries is 
the wonderful profusion of native products, especially from the 
provinces, but the paucity of purely native industries ; for 
although the city and province of Buenos Ayres make a good 
show in leather work, furniture, and ca t ved woodwork, glass, 
inks jewellery, millinery, carriages, typography, lilhographyt 
photography, liquors beers, bbcuits metal castings, mosaic 
and tilewnrk, &c., such U chiefly due to the intelligent 
foreign workmen resident in her midst, making use to a very 
great extent of foreign material: whilst, on the oilier hand, 
ores, marbles, wines, cereals, woo), silk, hides, leather, tans, 
woods, lignite, medicinal herbs, rice, tobacco, sugar, cotton, 
fruits, manures, dried and potted men's, fossils, &c., of the 
interior parts of the country astonish and indicate a future w ealth 
which is boundless. Agricultural machinery is well represented, 
and forms a very interesting feature of the Exhibition; here 
Englnnd maintains her supremacy, owing to the intelligence and 
activity of her agents. Far otherwise, however, is it in other 
classes of machinery, such as that adapted to sugar manufacture, 
in w hich France, with inferior resources, rules as sole monarch ; 
the fact is the moral of the bundle of faggots is lost upon our 
countrymen, who are always disunited, always late, mid never 
Icain, never forget. The inauguration took place in the midst 
of great splendour. Dr. Avellanedo, the ex-President of she 
Republic, and the honorary president of the Exhibition Com¬ 
mittee, delivered the inaugural address, which was a brilliant 
piece of oratory, to which General Rocn, the President of the 
Republic, surrounded by the whole diplomatic corps, foreign 
and native, replied in a very effective speech, declaring the 
Exhibition open." 

Wk are glad to welcome the Nr,o Zealand Journal of ikience, 
the first number of which for February, has come to band (Dune- 
den, Wilkie, and Co.). It seems to have been started in a proper 
spirit, and we bust it will continue as it has begun, to devote its 
pages to science in New Zealand, and to form a means of inter¬ 
communication between workers in science there. Among the 
articles in this number are the following “ What is an Earth" 
quake ? " by Prof, F. W. Hutton; “ A Visit to the Weka Pass 
Rock Paintings," by Mr. W. M. Maskcll; “On tbe Preserva¬ 
tion of Invertcbrata," by Prof. T. J. Parker; “On a Common 
New Zealand Pycnogonid ;" “ The New Zealand Micro-Lepf- 
doptera ; " with general notes, meetings of societies, and cor¬ 
respondence. 

Wstave received from Messrs, Trdbner and Co, a handsome 
and richly illustrated quarto, “The Horse in Motion, as shown 
liy Instantaneous Photography, with a Study in Animal Mecha¬ 
nic*, founded on Anatomy and tbe Revelations of tbe Camera, 
in which is demonstrated tbe Theory of Quadrupedal Motion,’* 
by J. D. B. Stillman, A.M., M.D,. The investigations afe 
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executed end published under the auspite* of Mr. Leland Stan¬ 
ford, of Palo Alto Farm, California. We hope shortly to notice 
this work at some length, and meanwhile make the following 
extract from Mr. Leland Stanford’s preface, which shows the 
exact part taken by each of those concerned in the investiga¬ 
tion s—“ I have for a long time entertained the opinion that the 
accepted theory of the relative positions of the feet of horses in 
rapid motion was erroneous. I also believed that the camera 
could be utilised to demonstrate that fact, and, by instantaneous 
pictures, show the actual position of the limbs at each instant of 
the stride. Under this conviction I employed Mr. Muybridge, 
a very skilful 'photographer, to institute a series of experiments 
to that end. . . . When these experiments were made, it was 
not contemplated to publish the results ; but the facts revealed 
seemed so important, that I determined to have a careful ana¬ 
lysis made of them. For this purpose it was necessary to review 
the whole subject of the locomotive machinery of the horse. I 
employed Dr. J. D. B. Stillman, whom I believed to be capable 
of the undertaking. The result has been, that much instructive 
information on the mechanism of the horse has been revealed, 
which is believed to be new, and of sufficient importance to be 
preserved and published.” 

W* notice an interesting innovation introduced into the 
secondary schools at Wilna, Russia, namely, a popular medical 
course for the scholars of the higher class. Nearly nil scholars 
have expressed the wish to follow these lectures, which contain 
general notions of hygiene and those necessary forgiving medical 
assistance in simpler diseases, and the results obtained during 
the first year are said to be very satisfactory. 

According to the Manorial Diplomatique , the Congress of 
Electricians for determining the length of the column of mercury 
equivalent to the theoretical ohm, the advisability of establishing 
a system of tele-meteorology, and a system of observations for 
the electricity of the air, will meet on May 1 at Paris. Almost 
all the foreign governments, including the British, have appointed 
their delegates. The names of two only are wanting. 

The Ethnological Museum of the Trocadero, Paris has been 
inaugurated by a visit of the delegates of learned societies and a 
lecture by Dr. Hamy, one of the directors of the new esta¬ 
blishment. 

The meeting of the delegates of the learned societies of 
France took place at the Sorbonne on April 11, under the presi¬ 
dency of M. Leopold DelLsle, member of the Institute belonging 
to the Commission of History, Archaeology, and Philology. 
.The Commission of Sciences was presided over by M. Milne- 
Edwards; M. Catalan was nominated president of the section 
of mathematics, M. Filhol of physico-chemical sciences, and M. 
Coteau of natural history. The sittings were not so numerous 
as in former year*, and the communications were almost devoid 
of any real inlere ,t. The concluding sitting took place on April 15, 
M. Ftny, Minister of Public Instruction, being in the chair. 
He delivered a speech purporting to justify some changes in the 
general organisation of the Congress. They do not appear to 
have been beneficial to the Institution, if it is possible to judge 
by the results of the present session, which has been the most 
barre l of the whole series from 1863, when it was created by 
the government of Napoleon III., owing to the exertions of 
Levenier. 

The fourth general meeting of the delegates of the French 
departmental meteorological commissions met on April 13, under 
the presidency of M. J. Ferry, Minister of Public Instruction. 
The report on the working of the Central Bureau was presented 
by M. Heive-Mangon, president of the Connell of that institu¬ 
tion. The Central Bureau receives daily ninety-seven telegra rs 
from foreign parts, and fifty-two from France. These docu¬ 


ments are utilised for drawing five maps in the morning and 
three in the evening, representing isobaric and isothermic curves, 
and variations of these elements from the preceding day, the 
force and direction of winds, rain, and storms. The warnings 
are sent by telegraph to eight agricultural regions and four 
mariiime districts. The report states that these previsions were 
justified eighty-two times in one hundred. M. Herv^-Mangon 
proposes to extend the system of elegrapluc connection to the 
Azores and Cape de Verde Islands in the south, United States 
in the west, and Ireland in the north. M, Herv6Mangin re¬ 
viewed the progress of high-level observatories. The observatory 
on the top of Pic du-Midi has just been fitted up at an alti¬ 
tude of 2877 metres, about twice the height of the Puy-de-Dome. 
General Nansouty's observations are wired every day, but this 
hardy observer and his followers having been blocked up by 
tnow he was unable to attend the meeting. Before the end of 
the year a new mountain observatory will be completely esta¬ 
blished on Mount Aignal. The number of pluviometrical 
stations in the n hole of franco is 1561; the system is complete 
only in eighteen departments, in sixty-nine deficient, in ten ml. 
For the observation of thunderstorm phenomena forty-six de¬ 
partments send regular reports. Some details were also given 
on the expedition that France will send to the Antarctic regions. 
The station will be located somewhere on the islands situated to 
the south of Magellan Straits, very likely Orange Bay in Terra- 
del-Fuego, or Saint Martin Creek in Hemiite Island. 


We learn from the IsveUia of the Russian Geographical 
Society that N. W. Kaulbars, well known by his travels in 
Turkestan, has just published a very interesting work, “Notes 
on Montenegro,” which contains under this modest tide a very 
good description of that country. He knows the country from 
his owq experience, having visited it three times as Russian 
commissioner, and having travelled throughout the Principality. 
The geographical and physical description of Montenegro is 
very complete. 


Mr. C. Wolcott Brooks sends us an abstract of a paper 
which lie read on March 21 at the Californian Academy of 
Sciences, giving the temperatures of the ground in the Forman 
shaft of the Comstock lode, at Virginia City, Nevada, taken by 
Charles Forman, superintendent, and forwarded by him for 
pre cn’ation to the Academy. They are taken from the surface 
to the depth of 2300 feet, as ascertained by drilling holes not 
less than 3 feet deep into the rock, and inserting into the hole a 
Negretti and Zambra slow acting thermometer, of the pattern 
adopted by the Underground Temperature Committee of the 
British Association, and standardised at Kew. These holes 
were closed with clay, and the thermometers were left in for 
twelve hours, not less than three holes being tried at each point. 
The following are the depths in feet, and temperatures In degrees 
Fahrenheit 


Peat. 

IOO 

200 

300 

400 
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900 

1000 

1100 

1200 


Deg. 
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60 

68 
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3 » 
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Messrs, Blackis and Sons have issued the second volume 
of the new edition of their “ Imperial Dictionary,” the first 
volume of which we noticed some time ago. It extends from 
Dtp to Kyt, and is in all respects up to the standard of the 
previous volume. 
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Messrs, Jarrold and Sons have published a “ Handbook 
to the Rivers and Broads of Norfolk and Suffolk,” by Mr. G. 
Christopher Davies, who seems to be thoroughly acquainted with 
every winding and nook of these curious features of East Anglian 
scenery. It seems a really charming and easily Accessible place 
for a quiet and refreshing holiday, gives ample scope for the 
collecting naturalist and the fisher who loves a well-filled basket. 

From the Report of the Rugby School Natural History Society 
for i88r, we see that the work has been fairly sustained. The 
Report contains few papers by the members of the Society them¬ 
selves, considerable space being/given to an abstract of four 
instructive lectures on the Natural History of Islands, by Mr. 
'A. R. Wallace. Appended to Mr. Seabroke’s usual observatory 
report, is a Syllabus of work with the instruments in the Temple 
Observatory, which shows that very thorough instruction in 
practical astronomical work is available for the Rugby boy/, 

The scarcity of water is excessive in France and Germany ; 
the level of the Seine has never been so low since 1734. The 
quantity of rain which fell this winter haB not reached half the 
usual quantity. The engineers of the City of Paris and the 
Government ore trying to find protection against such a scarcity, 
which will turn to a calamity if rainy weather does not set in 
shortly. 

In February of last year an account was given 'in this journal 
of Baeyer’s method for preparing artificial indigo (Nature, vol. 
xxiii. p. 390). The fifth step in the process, as there described, 
consisted in the preparation of orthonitrophenylpropiolic acid: in 
a patent recently obtained by the “ Badische Anilin und Soda- 
fabrik,” bye-products obtained from this acid are employed as 
sources of indigo. By the action of alkaline-reducing agents, 
e.g. ammonium sulphide, on the ethyl salt of this acid, ethylie 
indogtnate is obtained; thus, C a II 4 . NO,(CO a . C t H B ) + 2H,~ 
C s H # NO(CO t . CjHjj+HjO. Ittdogettic acid (melting nt 122° 
to 123*) is obtained by saponifying this ethylie salt; the acid 
easily gives off carbonic anhydride, either by boiling in aqueous 
solutions or by heating to its melting-point, with the production 
of indogen , C ( H 7 NO, an oily liquid, showing yellow green fluor¬ 
escence. Any of these substances—ethylie indogenate, indogenic 
acid, or Indogen—readily yields indigo blue by the action of 
dilute acids or alkalies, when freely exposed to the air, without 
heating. 

The recent study of the Rhone glacier by M. Gosset is 
probably the most detailed and exact that has ever been made of 
a glacier. According to Prof. Ruthneyer {who has recently 
written on the results of these researches) a precise topographical 
knowledge of the glacier is supplied; and the scale of represen¬ 
tation (1 i 5000) allows of following all the details of form. 
There are also exact data as to the glacier’s movements. Four 
rows of stones of different colours were placed, in 1874, on its 
surface, and their position has been precisely noted from time to 
time. These observations prove that the glacier advances much 
more rapidly in the upper part (€00 to 680 m. since 1874) than 
near the extremity, where the progress has only been 150 m. 
below the cascade of Ice; also that the ablation, nil in the 
higher parts, is very great in the lower; and that the difference 
in the progress of the central and the lateral partB of the glacier 
is much greater in the first part 

M. Montionv published, a short time ago,'home interesting 
observations on the effects of lightning on trees placed near a 
telegraph wire. A more extended examination of the road from 
Rochefort to Dinant has enabled him to mature bis conclusions, 
and he now affirms (Bull, Betg. Akad,, 1) that 11 In the section of 
road beyond Rochefort, nine kilometres in extent, where one 
notices poplars that have been strack by lightning near a tele¬ 
graph wire, the fulminant fluid has scarcely produced its effects, 


except in places where the provocative action of the wire is 
favoured by the influence exerted on it by a considerable group 
of lofty trees ; this action is especially favoured in places where 
the road traveries woods on an elevation, but the differences of 
height seem to have less powerful influence than the surrounding 
and neighbourhood of wood.” This conclusion agrees with 
what Arago observed as to the objects and places which lightning 
strikes by preference. 

The additions to the Zoological Society’s Gardens during the 
past week include a Malbrouck Monkey (Cercopitkecus cynosurus) 
from East Africa, presented by Mr. Robert Mills; a Vervet 
Monkey (Cercoptthtcus ialandii) from South Africa, presented 
by Mr. T. W. Gourlay ; a Macaque Monkey (Macacus cym• 
molgus 9 ) from India, presented by Mr. E. W. Ilills; a Black- 
backed Jackal (Cams mcsotnelas) from South Africa, presented 
by Capt. E. Jones; a Canada Goose (Bernicla canadtnsis) from 
North America, presented by Mr. George Ed;on; a Saker 
Falcon (l-'aleo saccr <5), captured in the Red Sea, presented by 
Mr. Batters by; a Chimpanzee (Anlkropopithecus troglodytes 9 ), 
an Angolan Vulture (Gypohierax angoltnsis), a Mueller's Parra- 
keet (Tanygnathus matlhri ), a Ludio Monkey (Cercopitkecus 
India $), a Blackish Stemotherc (Uternothatus subttigtr) from 
West Africa, an Opossum { Didtlphys , sp. inc.), a Kinkajou 
(Cercoltptes caudivolvulus), a Great-billed Rhea (Rhea macro- 
rhyncka ) from South America, four Meyer’s Parrots (Ptcoctphalus 
meyeri) from East Africa, a Magellanic Goose (Btrnida magtl- 
latiica) from Patagonia, a Brazilian Tree Porcupine (Synetkeres 
prehensilis ) from Brazil, a Western Black Cockatoo (Catypto- 
rhynckus naso 6) from Western Australia, two Indian River 
Snakes ( Tropidonolus quincunciatus ), an Indian Cobra (Naia 
Iripudiatts) from India, purchased ; a Crested Screamer (Chauna 
chavaria) from South America, received on approval; two 
Golden-headed Porrakeets ( Brotogerysjui ) from South America, 
received in exchange; three Chilian Pintails (Dafila spinicauda ), 
hatched in the Gardens. 


OUR ASTRONOMICAL COLUMN 
Comet 1882 Observations by Prof. Taccbini at the Ob¬ 
servatory of the Collegio Romano, Rome, on April 6, gave the 
following place of this comet 

M.T. at Rome. ^ R.A. DecL 

April 6 at 14 38 7 ... 18 29 33-62 ... +44 54 34*9 
From this position, which was kindly communicated by Prof. 
Tacchini, and those obtained at Harvard Cdlegfc, U.S., on 
March 19, and at Vienna on March 28, the following elements 
result s— 

Perihelion passage 1882, June 9-96974 G.M.T. 

Longitude of perihelion. 54 25 17*2) From Ap. Eq. 

„ ascending node... 204 37 42-1 j April O. 

Inclination . 73 35 39*4 

Log. perihelion distance. 8*748238 

Motion—direct. 

The co-ordinate constants to this parabola are (App, Eq. 
May 0) t— , , 

;r=r [9*06219] sin (p+ 127 10-3) 
y~r [9*86101] sin ffH* 61 338) 

*=r [9*90055] sin (v+197 45 *4)* 

Hettee with the X, Y, Z of the Nautical Almanac (he following 
positions are found 

At Greenwich midnight 


. 

R.A. 

h. m. a 

DecL 

Log. distance from 
Earth. Sum 

April 20 .. 

19 *5 4 * ■ 

+57 *77 

.. 0*0528-. 

. 0*16(0 

22 

19 *5 49 

59 31 *° 
61 367 

.. 0*0414 . 

. 0*1488 

H ** 

19 37 33 .. 

.. 0-0303 . 

. 0*1360 

26 .. 

19 5 l *» » 

63 43*7 

.. 0*0190 . 

. 0*1*30 

28 .. 

20 7 51 •• 


., 0*0093 „ 

.. 0*1091 

30 .. 

ao ay 49 ,. 

9*9995 • 

.. 0*0946 
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Mr. J. T. Barber of Spondon, Derby, informs us that on April 6, 
the night of the above observation at the Collcgio Komano, he 
considered that the total impression given by the comet’s light 
was about equal to that of a star of the seventh magnitude. If 
we take the theoretical intensity of light (represented by the 
reciprocal of the product of the squares of the distances of the 
comet from tite earth and sun) as unity, we find the intensity on 
the following dates 

May ia ... 7*1 I May 20 ... n*8 | May 28. 24*2 

16 ... 9*1 I 24 ... r6*0 j June 10 (perihelion) 1590*0 

The Solar Eclipse ok May 16 .—"Nit Nautical Almanac 
gives the following particulars of this phenomenon, which is 
seen as a small partial eclipse in there h-Ianth 

AneU From 
Magnitude N- point 
Begin*. Greatest phase. Ends. (sun's di.i- of fir&t 
meter=i). contact. 

Direct . 

h. m. h. m. h. m. „ 

Greenwich 18 10*5 ... 18 46*0 ... 19 23*0 .. o’iS6 ... 158 

Cambridge 18 13*2 ... 18 47*7 ... 19 23*7 ... 0-175 .. 159 

Oxford ... 18 7*2 ... 18 412 ... 19 i6’7 ... 0*173 - t&> 

Liverpool 18 6*2 ... 18 36*7 ... 19 8-4 ... 0*139 l &3 

Edinburgh 18 13*2 ... 18 40*2 ... 19 8*1 ... 0*105 ... 167 

Dublin ... 17 55*2 . . 18 22*9 ... 18 51*5 ... o*n6 ... t66 

If wc apply the LittrouAVoolhousc method of distributing 
the times approximately over this country v e have the following 
equations:— 


O.M.T. of h. in. 

Beginning.18 6*12 + [0*4696] L-19*2403] M. 

Greatest phase. 18 43*58+ [0*2142] I, f j8 5528] M. 

Ending .19 22*58+ [9*4197] L +[9*4134] M. 

The magnitude is given by 0*205 - [8*115] L + [7*250] M. 


Here the latitude of the place for which the Greenwich times 
are required Is put =50*+!. (and expressed in degrees and 
decimals), and M is the longitude from Greenwich, taken posi¬ 
tively towards the east, and expressed in minutes and decimals 
of time. 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oxford. —Prof. Odling will conclude this term his course on 
the Atomic Theory ; Mr.* Fisher will lecture 011 Inorganic 
Chemistry; and Mr. F. J. Brown will form a class for practical 
instruction In organic chemistry. 

Prof. Lawison will lecture at the Botanic Gardens on the 
(reneral Morphology of Plants, and will continue his course on 
the Elements of Systematic Botany. 

Mr. Yule w ill give a course of demonstrations at the Magdalen 
College laboratory, on the Physiology of the Nervous System. 

A Postmastership in Physical Science is offered by Merton 
College in June. The examination will be held in common 
with Magdalen and Jesus Colleges. The Postmaster-hip is of 
the annual value of 80/., and is tenable for five years from 
election, provided that the holder docs not accept or retain 
any appointment incompatible with the pursuance of the 
full course of University studies. After two years’ residence 
the College may raise, by a tom not exceeding 20/. per 
annum, the Postmastership of such Postmasters as shall he 
recommended by the Tutors for their character, Industry, and 
ability. 

Candidates for the Fostmastership, if memliers of the Uni¬ 
versity, mint not have exceeded six terms of University standing, 
but there is no limit of age. 

MR. J. Perry, M.E., has been elected to the Chair of 
Mechanical Engineering at the City and Guilds Technical 
College, Finabhry, at the open election this week. 


SOCIETIES AND ACADEMIES 
London 

Royal Society, Much 301—“ On the Movement of Gas 
in * Vacuum Discharges. 1 * By William Spottiswoode, F. R.S., 
and J. Fletcher Mtndton, F.R.S. 

In the preparation of tabes for our experiments, it.tva* often 
noticed, (hat alter the cxhnstEon had been carried to a certain 
degree, the passage of .a strong darent had the effect of in¬ 
creasing the p te rn me. TUs appeared to be dee to as expulsion' 


[April 20, 1882 

of gas from the terminals themselves by the passage of the di- 
charge. And accordingly the+ise of such currents from time to' 
time during the process of exhaustion Was adopted for making 
the vacuum more perfect and incire permanent than otherwise 
would have been (lie case. Oif the other hand, it was also 
noticed, that after the tube had been taken off the pnmp and 
sealed in the usual way, the passage of a strong current had in 
some instances the effect of decreasing the pressure. We thus 
met with twu effects, apparently due to tne same cause, but 
diametrically opposite in character. 

Matters remained in this rather confused Btate, until we ob¬ 
served, with more care than before, a tube of which the exhaus¬ 
tion was near the phosphorescent state, and of which both 
terminals were metallic cones, and consequently presented targe 
surfaces for any action which might take place upon them. 

In what may be considered to nave been its normal condition, 
this tube showed three or four large white striae with a dark 
space of considerable size round the negative terminal. On 
passing the discharge through the tube for some minutes, the 
dark space increased, the striae became fewer and feebler in 
illumination, the green phosphorescence began to show itself, 
and the discharge showed the usual signs of reduced pressure. 
On suddenly reversing the current, the striae became again more 
numerous and more brightly illuminated, precisely as they would 
be by an increase of pressure, while the other features of (he 
discharge in a great measure resumed their original character. 

The most probable explanation of these phenomena appear- 
to be this, that the effect of the discharge is actually to alter the 
pressure in the tube, not by any modification in the chemical 
composition of the ga*, but simply by driving occluded gas out of 
one terminal, and bydrawingi: in, or occluding it, at the other. On 
reversing the discharge, the operation is reversed, and the occluded 
contents of one terminal are thrown along the lul>c to he occluded 
nt the other. This view of the mechanism whereby the observed 
phenomena are produced is sup]iortcd by the absence of these 
appearances when the terminals are comparatively Rtnall and the 
pressure is such that the occluded contents of the metallic mes- 
forming one terminal would form only & soiall fraction of 
the total mass of gas in the tube; for in that case the pressure, 
and consequently the appearance of the discharge, would be 
affected only in an inappreciable degree by the injection of the 
contents of the terminal. It should also lie added that, when 
the terminals are of unequal sice, the effects are unequal, as 
might have been expected. 

The phenomena in question appears to have so important a 
bearing on the mechanism of the discharge itself that it becomes 
a question of great interest to determine whether the missing gas 
is to be found in either of the terminals; and, if so, whether 
the ejection takes place at the positive, and the occlusion at the 
negative terminal, or vice vend. For this purpose, I have 
devised a tube with three terminals, but have not yet had time 
to complete its construction or to make the experiment. 

Zoological Society, April 4.—Prof. W.H. Flower, LL.P., 
F.R.S., president, in the chair.—Mr. Sdatcr exhibited and made 
remarks on an example of a rare Flycatcher {Cyanomyias rn> 
lestis) from the Philippines, which had been sent to England for 
determination by Dr. Moesch of Zurich.—Mr. Sclater also ex¬ 
hibited and made remarks on two specimens of the Subcylindricsl 
Hombill (Bueeres subeylindricus), which had been formerly living 
in the Society’s Gardens.—Dr, A. Giinther read the description 
of a new species of freshwater Turtle from Siam, a specimen of 
which hod been recently acquired by the British Museum. The 
apthor proposed to name it Geoemydaimprtssa, from the peculiar 
shape of the principal upper plates, which are not merely 
flattened, but distinctly concave.—Mr. W. A, Forbes read a 
paper on the structure of the convoluted trachea of two species 
of Manaoode (Manucodia atra and PAonygama gauldii, and 
added remarks on similar conformations in tae trachea: or Other 
birds.—Mr. J. E. Harting read a paper 'on the eggs of three 
species of wading-blrds which had been obtained try the Rev. 
W. Deans Cowan in the neighbourhood of Fiauarantosa In the 
Betaileo country, Madagascar. The species to whidi these eggs 
belonged were Glareoia ocularis, JEgialitis gtoffreyi, end Gal * 
Huagv wacrodaetyia, Much interest attached to these eggs, as 
not having been previously described.—A ooxit w Mitos tf n* was 
real from Mr. E. P. Ramsay, C-M.Z.S., containing the dmcrip- 
tion of asup posed new specie* of TepArat, in example of which 
had been obtained, by the late Mr. S, White while coBeetlng at 
the Are Islands. Ifo author proposed to name It TifMat 
after to dtewvefer. 
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Cfe«mlcal Society, April 6,—Dr, Gilbert, president, in‘the 
choir,—The following papers mt* read i—On tbe action of 
acetyl chloride on fumanc acid, by W. H. Eerkin. Tbe author 
criticises the statements of Auschlitz, and considers that the views 
of that chemist as to the Above reaction are unsatisfactory. 
Probably -the acetyl chloride Temove* a molecule of water from 
tbe framaric acid yielding maleic anhydride.—Some arguments 
in favour of the prism formula of benzene, by U. K. Putt.— 
On a convenient apparatus for the liquefaction of ammonia, by 
1 . Emerson Reynolds. This essentially consists of a stout iron 
U-tube, into one leg of which is cemented a stout glass tube, 
containing dry ammonia gas; the other leg of the U, which is 
closed by an iron cap, contains seme strong solution of ammonia. 
The intermediate space is filled with mercury. On heating the 
solution, pressure is rreduced, sufficient to liquefy the gas.—On 
the transformation of urea into cyanamide, by H, J, H. Fenton. 
On gently heating urea with metallic sodium, a violent reaction 
ensues; hydr< gen is evolved, and a body, haring the compo¬ 
sition and all tnc properties of cyanamide, is formed.—On the 
acdon of haloid acids upon hydrocyanic acid, by L. Claisen and 
F. E. Matthews. A crystalline sulwtance, having the formula 
2IICN + 3HCI, is obtained. By the action of alcohol on this 
body, the hydrochloride of the base, HCNlINHj, was pre¬ 
pared. 

Royal Horticultural Society, April 11.—Dr, M. T. Masters 
in tbe chair.— Rhododendrons: Mr. Mangles and Hon. and Rev. 
Mr. Boacawen exhibited species, seedlings, and hybrids of which 
tbe following were specially worthy of note R. For.'tmartum— 
between K. Rdfaoottkii (malt) and R. VeiRhianum (female), 
raked by M. Otto Forster, of Lehenhof, Austria. It is a beautiful 
combination of both parent forms, being very large and fragrant. 
It appears to be quite barren. Hybrid between R. campylo- 
earpum (yellow, male) and a crimson hjbrid (female). The 
flowers are pendulous. The yellow tint of the male has nearly 
gone, but the characters of the flowers are retained. It is pink 
whan firet opening, hut almost white finally. This hybrid has 
good pollen, and tears seed.—Hybrid between R. Thomsoni 
and R. Fertmnti. It is peculiar in having far more flowers in the 
trass than either parent. It w apparently fertile, and has an 
abund a nc e of good pollen.—Hybrid between £. argtuUttm and 
R. pontiau*. The flower is very inferior to that of the oak, 
which bears large, wcU-ahapad white flowers, being small, 
tabular, and pink, with aborted anthers. The colour of ponri- 
cum being prepotent. —Hyacinth blossoming underground: Mr. 
A. H. Smee, of Wellington, seat a specimen which, in eense* 

r ace of being under a stone, had blossomed six inches below 
surface. The leave* were white, but tbe flowers a deep 

S le.— Plants exhibited: Teleopea sptciosissima. Mr. Green, 
ener to Sir G. Mucleay, exhibited a splendid truss of scarlet 
as ahd bracts of this proteaceou* genus from Sydney, where 
it Is a common shrub,but produces much lest, fine bloFsoms there 
than the specimen exhibited. It was first figured in the Rot. 
Mag. in 1808. He also exhibited a fine specimen of the 
monkey orchis, from Italy, 

Edinburgh 

Royal Society, April 3,—rrof. Balfour, vice-president, in 
the chair.—Sir William Thomson read a paper on the condi¬ 
tions of stable equilibrium of a rotating mass of gravitating 
fiquid. Laplace bad proved that a given moment of momentum 
in a given mass of fluid of oblate spheroidal form, such a* bad been 
shown to be a form of equilibrium by Newlon usd Madausin, 
required for equilibrium a unique value of the excentricity, 
Jacobi had extended the theorem to the case of an ellipsoid rotating 
roimd the shortest of its three unequal axes. By considering the 
Jacobian ellipsoid which differed infinitely little from a spheroid of 
revolution, air William found a certain value for the moment of 
momentum snch that the equilibrium of tbe spheroid would be 
riahle if, and only if, its moment of momentum were not greater 
man this critical value. The eruditions under which a disc, 
shaped ellipsoid would split up into two distinct *mes*es, end the 
.(uniting values of the eccentricities in the Jacobian figure con¬ 
sistent with stability, were also discussed.—Prof. Tait com- 

2 unicated a note by Prof. C. Michie Smith on atmospheric electri¬ 
fy, which the author had found to be strongly negative cn tbe 
Sum 'Canal and in Madras, on occasions when other evident 
atmospheric conditions would have led me to expect strong 
P°ritive electrification.—Prof. Chrystal communicated an inter- 
estihg paper by Mr. A. Jamieson, on recent tests of Swan's 
lamp t or mil or resistance teith increase of electromotive force, 


and ratio of candle-power to work expended. Curves and tables 
of numbers were ihown, giving tbe relations between these quanri- 
ties for aH the forms of incandescent lamps now In use. The 
rest-1 a nee of the lamps when bested was measured by shunting 
ibe current through a high resistance galvanometer—Sir W. 

'1 homson’s potential galvanometer. The energy expended in keep¬ 
ing 1 be lamps incandescent« as estimated, and tbe result* obtained 
with the incandescent lamps compared with those obtained by 
other investigators with the arc light.—Dr. A. P. Aitken communi¬ 
cated tbe results of preliminary observations made by the G m- 
m it tee appointed by the Highland and Agricultural Society to 
investigate the nature and causes of the two sheep diseases, 

“ LoupingiU" and “ Braxy.*’ Regarding the former a great variety 
of opinion existed as to its cause—inclement weather, bad herding, 
the p referee of ergot in the pasture, ticks, &e., being all assigned 
as pos>ilile causes. The committee had concluded, however, 
that these were merely aggravations, and that tbe disease w-as 
probably due to the presence of an organism located in the 
cerebrospinal fluid. The investigations into tbe nature of Braxy 
w ere just begun; but in the coming autumn tbe committee hored 
to continue the inquiry.—Prof. Tait, in tbe first of three short 
notes, pointed out the origin of the difficulty of measuring 
lieknott edi ess electTomagnetically. He traced it to tbe fact that 
every knot may be lo oked upon as consisting of separate loop*, 
which may be linkrd or laced together. When there ia linkirg 
there is electromagnetic work ; when there is lacing, none. 
In the second be showed that the form of Saturn’s shadow on a 
plane as feen from tbe earth could he calculated by the ran e 
process as that employed for tbe image of a circle produced by 
a thin prism ; and also, how to determine from the observ'd 
appearance of Ibe shadow the ferm of the meridional sertion of 
the rings supposed to be surfaces of revolution. Finally he 
pointed out the analogy between Action in particle-dynamic* and 
Velocity-potential in hydro kinetics 

Paws 

Academy of Sciences, April 8.—M. Jamin in the chair,— 
The following pnpers were read On the elliptic integral of the 
third specie*, by M. Hermite.—Note on the principle of a new 
photographic revolver, by M. Jansien. In the old instrument 
the plate is stopped each time an image is taken ; in the new, it 
and the screen with slit have each a continuous rotatory motion. 
The magnitude and relation of these motion* determine the 
rapidity of succession of the images and the conditions of their 
formation. The method proved succewful n ith solar granulation*. 
Images may be had at intervals of less than T l T second ; thus an 
insect’s flight might be photographed.—Haloid salts of silver and 
potasjhun, by M. Berthelnt.—On tbe union of free hydrogen 
with ethylene, by the same.—On the ‘-pecific heat of hyponitric 
acid, by MM. Berthelot and Ogier.—Un a thesis of meteorology 
recently maintained before the Paris Faculty of Science-, by M. 
Faye. In this theris, on the fo-hn and the rirocco, M. Hekert 
has recourse to the theory of descending vortical movements, 
and M. Faye regards this as a step in advance. Progress would 
be accelerated (he urges) by giving meteorology a place in the 
Faculties.—On some types of plant* recently observed in the 
fossil state, by M. de Saporta. These plants are from the 
Permian of the Oural region, and the Cretaceous of the Fnveeu 
valley (Boucbes-dn-Rhone).—M. Bert was elected Memlver in 
Medicine and Surgery, in room of the late M. Bonitlaud. 
—Researches on the passage of electricity through rarefied 
air, by M. Edlund. He has proved experimentally that the 
principal obstacle met by the entrant at the ratface of passu?* 
between the electrodes and the rarefied gas, is due to an electro¬ 
motive force giving an opposite current; which force, beyond a 
certain limit of rarefaction, continuously increase*.—On a da*» 

. of unicnrsal curves, by M. Parboux.—On hypercycles, by M, 
Lnguerre.— On uniform drubly periodic functions, with ersenttsl 
singular points, by M. Appell.—On the theory of uniform func¬ 
tions of a variable, by M. Mittag-Leffler.—General relation 
between'any seven points of a conic section; conic of homology; 
properties common to three homographie figures, by M. Psrry.— 
Study of #olar apparatus, by M. Crov*. .Tnl* gives results of a 
year’s experiments by a Government Commission at MoqtpefHer 
with arrow mirror and boiler; (similar experiments have been 
made at Constantine). The maxima of yield generally corre¬ 
spond to the ndnift a of intensify of radiation*. The absolute 
quantify of beat utilised depend* essentially on the temperature 
of the Mr. In our climate* H is not possible to Teach half the 
utilisation realisable in the most favourable circumstances; and 
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the sun does not shine continuously enough to favour the practical 
use of the apparatus.—On the heat due to magnetisation, by 
M. Pilleux. He was able to beat, to more than 200", the iron 
core of an electro-magnet, with the alternative currents of a 
Men tens' machine; a non-magnetic core was not heated. 
Using various iron and steel cores, the coercitlve force is 
proved to increase their heating under frequent magnetisa¬ 
tion and de-magnetisation; it acts like resistance to the pas¬ 
sage of electricity.—On the absorption-«pectrum of peroitric 
acid, by M. Chap puis. This spectrum is important, especially 
as a means of verifying that ozone has been prepared with 
oxygen exempt from nitrogen.—On the electrolysis of distilled 
water, by M. Tommasi, His experiments prove that water may 
be electrolysed, even by the current of a very weak battery, 
provided the calories liberated by this battery are at least equal 
to the calorics absorbed by water in being decomposed, about 
sixty-nine calories.—On the determination of nitric and nitrous 
acid in the state of ammonia, by M. Guyard.—- On the effects 
of compression on the hardness of steel, by M. Lan. The com¬ 
pression of fused steel has been practised both in Franc: and 
England ; increasing the hardness and the proportion of com¬ 
bined carbon.—On the composition of hydrated carbonic acid, 
by M. Wroblewski. At zero temperature and about 16 atm. it 
consists of l eq. of carbonic acid and 8 eq. of water.—On the 
bisulphydrate and cyanhydratc of ammonia, by M. Isambcrt.— 
Action of sulphuretted hydrogen on saline solutions of nickel 
and metals of the same group, by M. Baubigny.—On ammonla- 
cal chlorides of zinc, by M. Andr&—On the hydrate of sul¬ 
phuretted hydrogen, by M. de Foucrand.—Synthesis of quinine, 
by M. Maumen^. The discovery of 1 I,N furnished him with 
the means of this synthesis—details of which are not yet given. 
—Action of fuming nitric acid, and action of hydrochloric acid 
on (pilocarpine, by M. Chastaing. — Gastric microzymas and 

E " ic; remarks on M. Gautier's note of March 6, by M. 

mp.—On the existence of products similar to ptomaines 
in gastric and pancreatic digestion of several albuminoid 
matters, by M. Bechamp. - Digestion of fatty and cellulosic 
matters, by M. Duclnux. The emulsion of fatty matters 
by the pancreas he regards os a phenomenon almost exclu¬ 
sively physical (not produced by diastase). The agents 
of digestion of cellulose seem to be small rod-like organ¬ 
isms, which one finds in seeds in the crop of birds or the 
paunch of ruminants. M. Faye recalled former experiments 
of his own on emulsion.—On the resistance of African asses to 
charbon fever, by 1M. Tayon.—Researches on the nervous 
system of larva: of dipterous insects, by M. Brandt,—The Alcyo- 
narians of the Bay of Marseilles, by M. Marion.—On the deve¬ 
lopment of the ganglion and the ciliated sac in the bud of 
Pyrosoma, by M. Joliet.—Artificial reproduction of witherite, 
strontianite, and calcite, by M. Bourgeois —On the artificial 
reproduction of a crystalline hydrated silicate, by M. de 
Schulten.—On the limit between the lias and the inferior oolite, 
according to documents left by Henri Ilermltc, by M. Velain. 

April 10.—M, Blanchard in the chair.—The following papers 
'were readt—On the secular displacements of planes of the 
orbits of three planet^ by M. Tisserand.—Movements acquired 
by different parts of a liquid within a vessel or reservoir, whence 
it escapes by an orifice, by M. de Saint Venant.—Philosophical 
essay on the method named by its author the “ Science of order," 
by M, Villerceau.—Use of instantaneous photography for analysis 
of,movements in animals, by M. Marey, He gives details of his 
photographic rifle, as applied to birds' flight. A central axis, 
rotated by clockwork twelve times iu a second, when a detent is 
released, commands all the pieces. There is an opaque disc, 
with a small hole; behind this a disc with twelve holes, which 
rotates intermittently,; and behind this a sensitised plate, 
circular or octagonal, on the margin of which the images ap¬ 
pear. To get good effects in the phenakistkeope it was neces¬ 
sary to increase the number of images, and M. Marey found 
X*i400th second (as against 1730th before) sufficient exposure. 
M. Marey found the chief results of his study by the graphic 
method confirmed. He makes some remarks on bats r flight, 
which is difficult to photograph.—On some recent types of fossil 
plants (continued), by M. de Laporta.—Note on the quarantines 
imposed at Sues on maritime arrivals from the extreme East, by 
M. de Leaseps. He holds the measures taken are useless and 
vexatious. The evil (cholera) should be vigorously attacked at 
the oentres of infection formed by the huge concourses of 
pilgrims, and care taken to disinfect putrid dejections, and 
destroy objects that mar have been contaminated,—On the 


necessity of destroying the winter igg of phylloxera, by M. 
Balbiani.—On the winter egg of phylloxera, by M. Mayet.— 
Observations of comet a, i8w, at Lyons Observatory (BrUnner 
6 inch equatorial), by M, Gonessiat.—Observations or the same 
at the Roman College, by M, Tacchini.—Observations of solar 
eruptions in 1881; spectrum of Well's comet, by the same. 
There are two maxima of the former between ± 10” and ± 30*, 
and more emotions appeared in the north than in the south; 40 
metallic eruptions were observed, against loin 1880. .(Curves of 
the solar phenomena are given).—On hypercycles, by M. La- 
guerre.—Oa the integration, by Abelian functions, of certain 
equations with partial derivatives of the first order, by M, 
Picard.—On Fuchsian functions, by M. Foincard.—On the 
theory of uniform functions of a variable, by M. Mittag-Leffler. 
—On general inversion, by M. Vanacek.--Resistance of a pris¬ 
matic and homogeneous bar, of suppo ed infinite length, to 
transversal shock and longitudinal shock, by M. Boussinesq.— 
Experimental researches on the thermal conductivity of mineral 
and rocks, by M. Thoulet. The novelty of his method (applied 
to glass, forged iron, and anhydrite) consists in substituting a 
precise estimation of times for determination of temperatures.— 
Evaluation of thermal conductivity by measurement of times 
during a variable period, by M. Lagtrde.—On electrolysis, by M. 
Tommasi. He proves the law that when a voltaic current tra¬ 
verses several electrolytes, it is necessary (for decomposition to 
occur) that the quantity of calorics produced by the* pile be 
equal to the sum of the calorics absorbed by each electro¬ 
lyte plus the calories required to overcome the total resist¬ 
ance of the electrolytes.—Researches on the solubility oi 
aluminates of lime in water; influence of this on tbe final 
hardening of hydraulic materials, by M. Landrin.—On the 
relation between isomorphism, atomic weights, and comparative 
toxicity of metallic salts, by Mr. Blake. His experiments (in 
which the substances were introduced directly into the blood) 
prove, ^opposition to M. Ricliet, an intimate connection be¬ 
tween chemical function and physiological action.—On some 
physical properties of bichlorised camphor, by MM, Cazeneuvc 
and Didelot.—Peptones and alkaloids ; reply to M. Bechamp, by 
M. Tanret.—On the rapidity of propagation of the inoculated 
bacterium of charbon, by M. Rodet, with M. Davaine. He 
found great irregularity in the effects of destruction of the inocu¬ 
lated part.—The puceron of I^tania, by M. Lichtenstein.—On 
the density and the chlorination of sea-water obtained in the 
Travailleur in 1881, by M, Bouquet de la Grye. The density 
and saitness are shown to increase on passing from the ocean to 
the Mediterranean. The surface-waters are less salt and dense 
than the lower, and generally the increase varies in the same 
sense as the depth. Measurements of density at 400 m. depth, 
opposite the Rhone mouth, and in the Gulf of Gascogne, indi¬ 
cated a difference of height of 072 m. (agreeing with M. Bour- 
dalone’s observations).—On a recent communication of M. Dieu- 
lafait, on ophitic rocks of the Pyrenees, by M. Virlet d’Auost. 
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CHARLES DARWIN 

V ERY few, even among those who have taken the 
keenest interest in the progress of the revolution in 
natural knowledge set afoot by the publication of the 
“ Origin of Species"; and who have watched, not without 
astonishment, the rapid and complete change which has 
been effected both inside and outside the boundaries of 
the scientific world in the attitude of men’s minds 
towards the doctrines which are expounded in that great 
work, can have been prepared for the extraordinary mani¬ 
festation of affectionate regard for the man, and of pro¬ 
found reverence for the philosopher, which followed the 
announcement, on Thursday last, of the death of Mr, 
Darwin. 

Not only in these islands, where so many have felt the 
fascination of personal contact with an intellect which had 
no superior, and with a character which Was even nobler 
than the intellect*, but, m all parts of the civilised world, 
it would seem that those whose business it is to feel the 
pulse of nations and to know what interests the masses of 
mankind, were well aware that thousands of their readers 
would think the world the poorer for Darwin's death, 
and would dwell with eager interest upon every in¬ 
cident of his history. In France, in Germany, 
Austro-Huogary, in Italy, in the United States, writers of 
all shades of opinion, for once unanimous, have paid a 
willing tribute to the worth of our great countryman, 
ignored in life by the official representatives of the king¬ 
dom, but laid in death, among his peers m Westminster 
Abbey by the will of the intelligence of the nation. 

It is not for us to allude to the sacred sorrows of the 
bereaved home at Down; but it is no secret that, outside 
that domestic*group, there are many to whom Mr. Dar¬ 
win’s death is a wholly irreparable loss. And this not 
merely because of hisnivonderfully genial, simple, and gene¬ 
rous nature; his cheerful and animated conversation, and 
the infinite variety and accuracy of his information ; but 
because the more one knew of him, the more he seemed 
the incorporated ideal of a man of science. Acute as 
were his reasoning powers, vast as was his knowledge, 
marvellous as was his tenacious industry, under physical 
difficulties which would have converted nine men out of 
ten into aimless invalids; it was not these qualities, great 
as they were, which impressed those who were admitted 
to bis intimacy with involuntary veneration, but a certain 
intense and almost passionate honesty by which all his 
thoughts and actions were irradiated, as by a central fire. 
It was this rarest and greatest of endowments which 
kept bis vivid imagination and great speculative powers 
within due bounds; which compelled him to undertake 
the prodigious labours of original investigation and of 
reading, upoq which his published works are based; 
which made him accept criticisms and suggestions from,. 

body and every body, not only without impatience, 
but With'expressions of gratitude sometimes almost mm* 
c*By in excess of their value; which led him to allot 
writhe* hftnself nos others to be deceived by phrase!, and 
^ a ep*a»heilher thp# nor pains in order to ohfeUf deal 
W&m mwi <*» *>** topic with w* m 
weupiedfaitnsetfi- • 

W X*Yv~'No. d$a 


One could not converse with Darwin without befog 
reminded of Socrates, There was the same desire to 
find some one wiser than himself; the same belief in the 
sovereignty of reason; the same ready humour; tho 
same sympathetic interest in all the ways and works of 
men. But instead of turning away from the problems of 
nature as hopelessly insoluble, our modern philosopher 
devoted his whole life to attacking them in the spirit of 
Heraclitus and of Democritus, with results which are 
as the substance of which tbeir speculations were an¬ 
ticipatory shadows. 

The due appreciation or even enumeration of these 
results is neither practicable nor desirable at this moment. 
There is a time for all things—a time for glorying in our 
ever-extending conquests over the realm of nature, and a 
tune for mourning over the heroes who have led us to 
victoty. 

None have fought better, and none have been more 
fortunate than Charles Darwin. He found a great truth, 
trodden under foot, reviled by bigots, and ridiculed by 
all the world; he lived long enough to sCe it, chiefly by 
his own efforts, irrefragably established in science, in¬ 
separably incorporated with the common thoughts of 
men, and only hated and feared by those who would revile, 
but dare not. What shall a man desire more than this ? 
Once more the image of Socrates rises unbidden, and 
the noble peroration of the “Apology ” rings in our ears as 
if it were Charles Darwin's farewell 

“The hour of departure has arrived, and we go our 
ways—I to die and you to live. Which is the better, 
God only knows.” T. H. HUXLEY 


PROF. WIESNER ON « THE POWER OF 
MOVEMENT IN PLANTS'" 

Das Bcwegungsvermogen der PHanzen: eine kritische 
Stvdie uber das glcichnamtge Werk, <von Charles 
Darwin, nebst neuen ijntsrsuchungen. Von Julius 
Wiesner. 8vo, pp. 212. Three Woodcuts. (Wfep. 
Holder, i88j.) 

TIGHT as a Stimulus.—In. 1 The Power of Move- 
- U ment ” (p. 458) we observed the heliotropic curvature 
of a number of seedlings placed at 2,4, 8,12,16, and 20 
feet from a lateral light, and we came to the conclusion 
from inspection that the difference in heliotropic effect 
was not proportional to the intensity of light which the 
different sets of plants received We think that this feet 
shows that light acts as a stimulus in causing beliotro- 
pism ,* if it acted in a simple physical manner the effects 
would bear some closer relation to the intensities of tb6 
causes. 

Wiesner criticises this conclusion, and say s (p. 78) that 
the fact is capable of a simple physical explanation. 
Wiesner has discovered that whm plants are subjected to 
| extremely bright light, they do not bend so much as when 
I the light' iB Slightly weaker (optimum for heliotropism); 
then as the light becomes Weaker trill, the hellotropfo 
curwdurefagain diminishes. This fact is supposed to bt 
explicable by assuming the existence of certain negatferiy 
hdiotropicelemeats. As far as I understand him, Wfespef- 
j ,dt*inqt allude fethis question when he speaks of there 
I bring a stmplo-wpW&n of the reMotrtbfp between 

* Cwifnufd-frem p. 56*. 
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intensity of tight and amount of curvature; and an ex- light is not greater than that due to constant illuminadan. 
planation which requires so large an assumption cannot The fact that so much heliotroplc curvature Is protjuccd, 
be considered a simple one. I shall therefore at present is supposed to be due to the after-effect of the periods of 
neglect the existence of the optimum, and consider the illumination being continued through the periods ofdaik- 
heliotropic curvatures produced by degrees of light all ness, and thus producing an effect equivalent to con- 
below the optimum. Here we see plainly enough that the tinuous illumination. This naturally occurred to us, and 
intensity of the light is by no means proportional to the it may possibly be the correct explanation, 
curvature. Our statement that plants are more sensitive to light 

Now Wiesner’s 'explanation is that “ the difference of if they have been kept in the dark, Wiesner considers to 
illumination on the lighted and shaded sides, which be well known to be true, in the case at least of etiolated 
causes the unequal growth leading to heliotropism is not plants. He explains it by the increased capability for 
proportional to the intensity of the light.' 1 This state- growth w hich is produced by darkness. On the other 
ment i* in opposition to the laws of Optics. IfJ is the hand, he quotes an experiment from his M Monograph " 
intensity of light per unit of surface, illuminating the light to show that a plant subjected to equal illumination on all 
side, then the amount of light absorbed in passing through sides is rendered more sensitive heliotropically than a 
the plant is a certain proportion of J (call it A J), therefore plant grown in the dark. This fact he considers as quite 
the illumination on the darker side is J - A J—J(i-* A); destructive of our .view on the effect of contrast. He 
and the difference between the illuminations on the two explains the result as follows. 

sides is A J, that is to say, the difference is proportional The turgescence of the cells of an organ offer a certain 
to the intensity of the light. [The proportion between the resistance to its curvature, and therefore anything that 
two intensities is - J - 1 , which is constant.] sli « htl V diminishes the turgescence increases the power of 
J(i-A) i-A bending heliotropically; and as bright illumination di- 

Wiesner-might connect the heliotropic facts with his minishes turgescence, it may be expected to increase the 
observations on the amounts of longitudinal growth under heliotropic sensitiveness. This is such a contradiction to 
different intensities of light (Monograph, Part ii. p. 12 his explanation of our results and to other statements of his, 
and following pages); but this is only pushing the diffi- that I should be inclined to think that I have misunderstood 
culty one step further back. The fact remains that the him. But we have on the same page (p. 83) our obser- 
way in which growth is checked by light does not re- vations explained as the result of the increased “ capacity 
semble the effect of light on photographic paper, but is f or growth" caused by darkness, while his own observa- 
more like the effect of light on sensitive animal tissues. 1 tions are explained by diminished turgescence, which must 
Sachs and his..pupil Muller Thurgau made known long imply diminished capability for growth as its chief result, 
ago the important phenomena of “ Nachwirkung," or if Wiesner explains his own observations correctly, he 
after-effect. If a plant is laterally illuminated for a certain cannot explain ours, and therefore his criticism is deprived 
time and then placed in the dark, the curvature will be 0 f all force. 1 

continued in the same direction as though light was still Geotropism—Sensitiveness of Root-tips to Gravitation . 
acting on it. Or if, instead of being darkened, it is simply _ If the extreme tip of a root (1 to rj mm.) be cut off, 
turned round, so that the direction of the light is reversed, t h e root will continue to grow vigorously, but it ceases, or 
the plant will go on curving in the direction in which it almost ceases, to be geotropic.' We concluded tbat-when 
has begun to do so, in spite of the light now illuminating a root is place d horizontally, the force of gravity acts on 
the opposite side. This phenomena we compared with the tip, and a stimulus is transmitted to the growing part of 
the after effect of light on the retina. But Wiesner will the r00tj causing it t0 bend down. And that accordingly 
not allow this comparison, chiefly because he finds an when the root-tip is destroyed the root is incapable of 
analogy between the after effect of light on plants and the receiving the stimulus of gravitation. Wiesner differs 
photo-chcmical induction of Bunsen and Roscoe (Wics- entirely from this point of view, and believes that the 
Mr's Monograph, i. p. 66). But we may just as well say diminished geotropism of the pointless roots is simply due 
that the effect of light on the retina is comparable to photo- t0 their diminished activity of growth due to the injury, 
chemical induction. We should then be able not only to \ have elsewhere treated this question experimentally, 
m that light may In some respects act in a similar way an d have been able to show that if the tip is not cut *ff 
on plants and animals, but (thanks to Wiesner) we should r00ts may be very severely injured in other ways, so'that 
be able to form a theory as to why this is so. the growth u greatly retarded, and that they arc never- 

. In the'‘Power Of Movement” we recorded our belief thetas capable of geotropic curvature. I have thus shown 
that plants are sensitive to the successive contrast of light t h at Wiesner'* explanation of the facts cannot he the 
and darkness, and this seems to us another point of re- rig ht one, since mere retardation of growth is nqt w$- 
. semblance betweewthe sensitiveness of plants and animals, dent to account for low of geotropism. 

Thm, plants which have been exposed to tht daylight StntMvntis of Roct-tipi.—ln • The Power of More- 
did not become so quickly heliotropic aa Others, which ments” we ihowed tbet the tipe of roots lie stkptdtted 
had been kepi in darkness. Again, consiatently with jn „ peculiar manner by the continued contact of Malt 
.tbia Tiew. w, attributed the striking effect, of inter- ^of cerdbbard .imented to one side ofto^- 
10 th< ‘SWasod aentlnuenestof plants kept mtne tip of the root. It was found that the root cvr*d 

"with respect to the .fleet of intermittent light, Wlesuer 

s&tee that the heUotropism produced V totwmkteot -1-—* 

* Of fioum m OM dcaki that ettaabtion vhkositty depend* oalfce - * "Power or Mvrwneat," Chap. s.~ The original expertawalaMM* 
ytyieat jnupenkii of iha Moritfve tlmir. ' point U due to CUdeWd. 
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away from the tide on which the card was fastened, so 
that in some cases the root made complete loops by Us 
continued curved growth. We believe that the tips of 
foots are sensitive to contact, and that when a root meets 
with an obstacle in its way the pressure on one side of the 
tip causes the growing part of the root to giow more 
rapidly cn the side of the obstacle, and thus curve away 
from it. It is conceivable that a root should curve away 
from an obstacle, owing to the forcible bending of the 
root, just as any other ductile object would give way when 
forced against a fixed object It was from observing roots 
bending away from - fixed obstacles placed in' 'the way of 
their growth that we were led to suspect that the curvature 
was not due to forcible bending, but to a special kind of 
curvature, due to stimulus transmitted from the sensi' 
tive tip. 

Wiesner confirms our facts, but differs entirely in his 
interpretation of them. His explanation rests on certain 
facts observed by us, namely, that if the extreme apex of 
a root be wounded on one side by an oblique cut with a 
razor, or by a touch with lunar caustic, the same curvature 
occurs as when pieces of card are attached. Wiesner be¬ 
lieves that the spirits of wine contained in the shellac 
varnish which was used in many of the experiments to 
fasten on the cards, injures the root on one side, and that 
this accounts for the curvature which we ascribe to con¬ 
tact. But Wiesner’s criticism is incomplete on this point. 
He takes no notice of the experiments in which we used 
thick gum, instead of shellac varnish, for attaching the 
pieces of card to the tips of the roots. It is difficult to 
believe that gum injures the roots, since gum by itself 
produces no effect; and it seemed pretty clear that it was 
the card, and not the gum, which acted, for when, a3 often 
occurred, the gum absorbed water and swelled up so that 
the card was separated from the root, no effect was pro¬ 
duced. Nor does Wiesner mention our experiment in 
which the shellac varnish was not attached directly, but to 
a small piece of gold-beater's skin applied to the root. 

If Wiesner’s view is correct, then since the thick shellac 
varnish which we used hardens on the surface in a few 
minutis, it is clear that the injury to the root must take 
place in this short period. This however has not been 
ibown to be the case. - * 

Wiesner makes a great point of an experiment in which 
>t causes small pieces of wood (p, 144) and sand to ad¬ 
here, by pressing them against one side of the root-tip 
without using shellac: under these circumstances he says 
hit no curvature took place. This experiment does not 
se^ta to me so important as Wiesner would have us be- 
itfve, but for reasons given in the next paragraph I defer 
fefther discussion of the whole question. 

A few words must be given to some of Wiesner’s other 
experiments on this subject. He caused robts to grow 
1 gainst various more or less yielding objects in such a 
way that he could estimate the pressure'against the root- 
lip, and found that the root did not bend from the touch¬ 
ing obstacle till the pressure is sufficient came “forcible 
tading; Here Wiesner’s experiments Seem not to be quite 
0oticlusiye, and 1 have begun-to make experiments which 
I'bppe will prove to be crucial. But I have been obliged 
gitofe because qf the curious want of sensitiveness ip 
wtip of. the root which- bis occurred in a laige propor- 
of -tbe beahi tried., 1 have repeated the experiment of 


fastening on pieces of sand-paper with shellac to one side 
of the root-tip, and in the large majority of cases no cur¬ 
vature en-ued. 1 have no means of knowing what the 
meaning of this failure may be (I am inclined to believe 
it is owing.to the experiments being made in the winter), 
but it is clearly useless to pursue the experiments with 
such abnormal material. 

Wiesner seefns to be in doubt whether or not the cur¬ 
vature of the root away from the injured side implies that 
a stimulus travels from the sensitive tip to the growing 
part of the root, whether, in fact, the injury to the root 
acts as a stimulus. The alternative proposed by Wiesner 
(p. 145), and which he thinks more probable, is that in 
consequence of injury, 11 the uninjured part of the root 
gets into a state which directly increases its capability of 
growth without any stimulus coming into action.” Wies¬ 
ner’s conception of stimulus (“ Reiz ”) is not quite easy to 
understand, thus, for instance his definition of “Reiz’’ 

(“ Eiemente der Anar, und Physiol, dcr Pflanzen,” 1881, 
pp. 249, 250) is an 44 influence whose mechanical effi¬ 
ciency (Leisting) is out of proportion to the resulting 
mechanical effect. A stimulus in this sense does not 
directly cause the movement, it merely releases the 
efficient forces, just as the pressure of a finger on th» 
trigger of a gun produces the explosion indeed, but 
stands in no relation to the force with which the ball is 
driven through the barrel.” In accordance with this 
definition he describes (“Anatomie,” p. 253) the nocturnal 
(nyctitropic) movements of the leaves of Robinia as 
“ a phenomenon of stimulation (Reiz-erschcmung) depend¬ 
ing on differences of Turgor.’’ Again, in his present 
work (“ Bewegungsvermogen ’’) he gives (p. 25) a defini¬ 
tion of 41 Reiz,” which is essentially the same as that 
already given. He adds, however, the characteristic of 
transmission to his definition :—-“Every irritable part has 
the power of transmitting the stimulus to neighbouring 
parts which are also usually irritable.’’ He goes on to 
say that the sleep-movements of leaves do not.Tealise the 
characteristics of a Reiz-Erscheinung, thus contradicting 
what be says in his other work. 1 Whether we take the 
first or the second definition, it seems surprising that 
Wiesner should doubt that the curvature of a root when 
its tip is injured is a phenomenon of stimulation. If it 
were, as Wiesner is inclined to believe, the direct mechani¬ 
cal effect of the injury, the result would be curious; 
for if injuring one side of the root causes increased 
growth on the same side as the injury, it is clear that 
injuring both sides symmetrically ought to increase the 
whole growth of the organ. And accordingly when the 
tip is cut off by a section perpendicular to the axis of the ' 
root, its growth ought to be accelerated; which would be 
directly contrary to the results of Wiesner’s experiments 
on this point. 

Symmetrical injury to the tip looked at from our point 
bfvfcw. could not of course be expected to lead to conse- 
qtteneft of this sort. 

The next chaptcrinWiesner’s book begins with the 
question of 44 spontaneous" nutations, and under this 
heading occur the book-like curvatures of the ends, of 
shoots of Am;elopsis. This curvature Wiesner con&&fe 

-T It ucia to roe teconcclvsMe that a ettaului shewW act iftttrtetty ly 
two Sail! WIB are WeroieaL 
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to bo due to the weight of the end of the shoot; we 
ascribed it to epinasty, because on horizontal and inclined 
branches the hooked tip does not necessarily point verti- 
cally downwards, but is often horizontal, or points upwards 
(Power of Movement, p. 372). Wiesner on the other 
hand states that all the ends of shoots observed by him 
at the season when the Ampclopsis is growing vigorously 
pointed downwards; this fact would gain in value if it 
were stated that the obseivations included horizontal 
branches. On the same page be remarks that the down- 
ward directed shoot often goes far beyond the vertical, 
and this, as well as the vertical position seen in other 
cases, is explained by "Zugwachsthum” {ie. “growth 
produced by strain ”), due to the weight of the shoot. 
How this can possibly be the case is not explained. 

Diaheliotropism .—The power possessed by many leaves 
of placing themselves at right angles to the direction 
of incident light was called Transversal Hel to tropt sinus 
by A. B Frank; we have called it diaheliotropism, partly 
for the sake of convenience and of uniformity in nomen¬ 
clature, and partly because our view does not exactly 
coincide with Frank’s. Wiesner asserts positively that 
diaheliotropism does not exist, and that all the phenomena 
can be explained as the result of the balance of ordinary 
forces, positive and negative, heliotropism, positive and 
negative, geojropism, epinasty, hyponasty, weight, &c. 

The main features of Wiesner’s explanation are as 
follows -We are supposed to have a vertical bud whose 
leaves are bending epinastically down towards the hori¬ 
zontal position, which they ultimately assume when the 
light comes vertically from above. In this stage of growth 
before the position of the leaves is determined by that of 
the light, Wiesner speaks of the possibility of a balance 
being struck between epinasty and apogeotropism. But 
Itarnfe {Hot. Zrihtng, 1873, p, 22) has long ago shown the 
impossibility of a balance being struck between a con- 
stant force like epinasty, and a force (and this would 
apply to apogeotropism) which varies with the position of 
4ke organ with regard to the horizon. 

To continue Wiesner’s explanation: when the plant is 
exposed to a zenith illumination, the leaves bend down¬ 
wards owing to apheliotropism, and if truly apheliotropic, 
would continue to bend till they pointed vertically down¬ 
wards. But Wiesner believes that the light, besides 
causing apheliotropic movement in the leaves, has the 
power of checking their apogeotropism. If therefore the 
leaves in moving downwards go beyond the horizontal 
position, they become obliquely illuminated, and accord¬ 
ingly the light being weaker, the inhibition of apogeo- 
itropism is lessened, and the leaves rise up. What occurs 
If the leaves, in this upward movement, go beyond the 
horizontal is not explained, for in this case also the apo- 
geotropism would be diminished. To explain this it 
would be necessary to make more assumptions as to the 
variations in apheliotropism due to the varying obliquity of 
light, and the variations in apogeotropism due to varying 
positions of the leaves with regard to the horizon ; and 
no such assumptions axe made by Wiesner. The faulti- 
ness of Wiesngft expiahation is made dear by the follow¬ 
ing exampe.'^Let us assume that Wiesner’s explanation 
holds good for zenith illumination, and suppose that a 
seedling dicotyledonous plant under these conditions ft sud¬ 
denly subjected to oblique light. Then both that cotyledon 


which is on the illuminated aide, and the one on the shaded 
side will be obliquely illuminated, therefore, according to 
Wiesner, the apogeotropism of both cotyledons will be' 
increased, and both should rise up; but what really 
happens is that one falls and the other rises. This seems 
inexplicable, unless we suppose that the apheliotropism of 
the leaves differs according as the light falls, as shown 
by arrow No. 1 or No. 2 in Fig. 2. 


\ \ 



not. 


Fig a —Diagram representing a seedling dicotyledon exposed to oblique 

light, h, the hypocotyf; or stalk; e,e, the cotyledons, the arrows 

represent the directi in of the light. 

Wiesner’s explanations are also shown to be untenable, 
at least in some cases, by my observations “ On the 
Power possessed by Leaves of placing themselves at Right 
Angles to the Direction of Incident Light ’’ {Journal of 
Linn. Soc., vol xvm., 1881). I have there shown that 
certain plants are able to place their leaves at right angles 
to incident light when removed from the action of apo¬ 
geotropism. These experiments are not discussed by 
Wiesner, and would seem to be inexplicable from his 
point of view. When engaged in this work on diahelio¬ 
tropism I was struck with the impropriety of considering 
as heliotropic all movements towards a source of light, or 
all movements away from it as negatively heliotropic. 
Thus the leaves of Ranunculus Jicatia move either towards 
or from the light (independently of gravitation), according 
as either of these movements is required to place the 
leaves at right angles to the direction of the incident light. 
And it is obviously impossible to call the leaves both 
negatively and positively heliotropic. It is far mote 
rational to call them diaheliotropic, and there is no more 
objection to the use of this term than there is to the terms 
heliotropism or apheliotropismall such terms are con¬ 
fessions of ignorance, and none of them exclude further 
research into the phenomena to which they are applied. 

Diageotropnsnu —As a diaheliotropic oigan is one which 
possesses the power of placing itself at right angles to the 
direction of incident light, so a diageo tropic organ is one 
which possesses the power of growing at right angles to 
the line of gravitation. Thus certain underground stem* 
possess the power of growing Horizontally beneath the 
surface, instead of vertically upwards, like most stems, 

In Wiesner’s few remarks on this subject, he completely 
ignores Elfving’s remarkable paper on horizontally-grow¬ 
ing rhizomes, which we especially referred to, and which 
is by far the most striking evidence which we possess-in 
favour of the existence of diageotropism. 

Hydrotropism .--Roots have the power of bending 
towards a wet surface, and we have shown, that when 
the tip of the root ia covered with a layer of grease, the 
root does not usually bend towards the wet surface, from 
which we inferred that the sensitiveness to moisture rfc» 
sides in the tip- Wiesner betters that the taedgnest to 
which the tip of the root is sheeted, lessens the Fowef 
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of gjpototb of the root, and that the loss of hydrotropism 
n a o on sw q ucnco of the less vigorous growth in the root, 
this is poetically the same criticism as that which 
Wiener has applied to ouf views on geotropism, namely, 
that the lessened rate of growth caused by the injury to 
the fusutum vegetokonts interfeies with the power of 
geotropic curvature 

WieaHerhas, however, himself observed the fact that the 
less turgeacent roots axe those which seem to exhibit hydro 
tropism best, and as want of turgeseencc would certainly 
interfere with normal growth, fully as much as the gre ise 
on the tips of the roots, Wiesner $ criticism seems to be 
considerably weakened 

In a notice of the present extent, it would be impossible 
to notice all Wiesner’s experiments and arguments, many 
of which possess much interest To do so, would require a 
whole volume such is Wiesner has devoted to the subject, 
and to which I must refer those who wish to be better 
acquainted with bts views Finally, I would ask those 
who do so, not to forget to refer to ** The Power of Move¬ 
ment in Plants, for it is only by studying the two books 
together, that an adequate opinion on the questions at 
issue can be formed 1 ranus Darwin 


OUR BOOK SHELF 

Catalogue of the Batrachia , Saluntia and bt audita in 
tie LoUecttan of the British Museum By George 
Albert Boulenger (I ondon Punted by Order of the 
Trustees, 1882) 

THIS volume is a proof of the steady though rapid pro* 
gress which our great Natural History Collection is 
making and is a token as well thet under the present 
keeper of the Zoological Department, the stoies of speei 
mens will be made fully available for scientific reference 
To the working zoologist there can be no more acceptable 
gift than such carefully compiled catalogue*, ind by the 
publication of such the collection itself not only indirectly 
but even directly benefits, for an interest is awakened in 
the objects described, and thereby the stream of dona 
turns begins to flow The first edition of this Catalogue, 
published in 1858, contained the description of some 283 
specie^ and the collection consisted of some 1691 speci¬ 
mens The present edition contains the description of 
800 speciesu of which the British Museum possesses 522, 
represented by some 4693 specimens The first edition, 
by Dr Guntherf without doubt gave a great impulse to 
the study of the tailless Batrachians, and as a result it is 
now out of date For the present edition Dr Gunther has 
been fortunate in securing the services of Mr Boulenger, 
the assistant naturalist m the Royal Museum of Belgium, 
and exceedingly well has the latter accomplished his task. 
The dttsificfttton adopted is based on that of Mr £ D 
Coipe, Somewhat modified, and biologists m general will 
be pleased to know that this classification seems to har¬ 
monise, not only with the natural affinities of the genera, 
but uuth.all that 1a known of the geographical distribu¬ 
tion, development, and physiology of the group The 
01# serious objection urged against it is the supposed 
ddnerity of ascertaining on the recent specimens the 
osteologies] characters, without sacrificing,one er more 
specimen*. but, as Mr Boulenger asserts, \i requires only 
* moderate skiU and two or three dean incisions to reveal 
«the required secrets of the structure of the vertebrae 
One important feature in this catalogue is that we find 
«count of all the known species of the group, so 
w-tftfrfcgicat extent possesses the ment of bang a 
hfepiM aad iethofrindicate* the species which am 
Wnttebal collection. There is also i very 
beginning made n the descriptions of the 


larval forms, and sometimes these are figured, the collect' 
ing of these forms we trust may receive a fresh stimulus 
from the publication of this work 
Mr Boulenger well merits the confidence with which 
Dr Gunther writes that “ zoologists will thankfully 
acknowledge the industry and ability with which the 
author has performed his difficult task 
It only remains to add that this catalogue » illustrated 
with numerous woodcut illustrations, and with thirty litho¬ 
graphic plates 


LETTERS TO THE EDITOR 
[ 7 he Editor don not hold himself responsible for optmone expressed 
ly his corre pendants Neither can he unde* take to return, 
or to tot re pond until the enters of rejected manuscripts 
No notice is talen of anonymous communications 
[The Editor urgently requests torrespondents to keep their letters 
os short as possible The piessure on his space tr so great 
that it is impossible olh noise to ensure the appearance event 
of communications containing interesting and novel facts ] 

On the Conservation of Solar Energy 
With your permission I should like to offer u few remarks 
upon the interesting paper of I)i C William Siemens on tbw 
“Conservation of Solar Energy, puhli htd in Natukb (vol 
xxv p 440) lhe main hype thesis upon which that paper 1* 
based that of a fan like action of the sun, la not improbable, 
nor are the consequences dravin ill< gical, if we could,reasonably 
imagine spice to be occupied by suih condensed molecules as bio 
supposes That s; ace u everywhere occupied ly mutter, there 
is uo just reason to diubt The hyj othesis of an ether, specifi¬ 
cally distinct from matter is 1 giatuitous assumption, and on* 
of the lost surviving relics f eighteenth century science Unless it 
can be j loved that highly dismtrgiated matter is positively 
incapable of conveying light vibrations, there is no warrant foi 
assigning this duty to a distinct form of substance But that 
matter exists in outer space in the s-une conditions m> in the 
planetary atom pheres is certunly imiiobnble Its duty as a 
conveyer of radiant vibrations seems to require a far greater 
tensity, and Us disintegration is urobably extrema 
If we assume, then, that matter exists throughout the universes 
here ns condensed spheres there a» highly rarefied substance, 
with the atmospheric envelopes of the spheres gradually shading 
off into the exce sively rare matter if inid space another hypo 
thesis may be deduced, somewhat different to that offered by Ur 
Siemens The views which I dear? 10 present have been already 
published, but they seem worthy of repetitionin.connection*ith 
his solar theory 

On the Nebular hypothesis, the matter of the tun wow once 
disseminated tbr nigh space GravUative attraction hue, there* 
fore, had a dr ul le effect 1 he greater portion of this matter u 
now drawn together into a contracted imw. The remaining 
portion yet occupes outer space in a far mott rarehed condition 
than the original But an important consequence attends the 
condensation and rarefaction of gases This 1, that condensed 
gases become heated, rarefied gp es cooled, and this without the 
aid of heat exchange with outer material In the one case a 
par*von of the absolute heat of the gas, formerly latent, become* 
sensible, in the other a portion of the sensible heat become* 
latent If originally the absolute heat contents and the tempe¬ 
ratures were alike equal, condensation and rarefaction would 
not, of themselves, change the heat contents, but they wi uld 
change the temperatures In condensation, the latent heat » 
reduced, the sensible heat increased, ai d the temperature rocs. 
In rarefaction the opposite effect i« produced, and the temperature 
fails 

Ths flwwderauon applns as well to the problem of the ecu- 
dentation Of nebulous as of terrestrial gnse« The effect of 
contraction of nebulous gas into 3 dense sphere, must be a conn 
suUrdhle roe in temperature if there be no diminution of nbsolite 
heat coined* 1 he effeot of rarefaction of the remamtac Matter 
of imntd be a decrease in temperatare Thus lkftdttM 
outflow of heal from the sun had been pi evented daring it* doa<> 
ddotation, thoevtntaal result mutt hove been that the sun and 
the matter bf odter space would have continued equal, mate fee 
mas*, in absolute heat contents, and yet have become immapitely 
different in tempsHture ' v 

And from this must have come another interesting mult, 
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namely, that their degree of disintegration would continue the 
sane. There could be no more chemical combination in the 
sun, IT thus retaining all its heat, than in the rare matter of space. 
For chemical condensation to take place the heat contents must 
be reduced- An equal degree of absolute heat signifies on equal 
motive vigour of particles, and it is this motive vigour which 
enables them to resist chemical attraction. It may be supposed, 
however, that in dense matter the chemical attraction would be 
more effective from its increased energy through contiguity. Yet 
this is an erroneous idea; there is no real greater contiguity 
between the particles of dense than of rare matter. In both 
cases, the portldes'are brought incessantly into absolute contact 
throngh their vibrations. The number of contacts of dense as 
compared with rare matter may be millions to one, but that can 
have no effect upon the result If the chemical vigour be stronger 
than the vibratory vigour it will overcome it in the contact; if it 
.fail to 


tition of contacts cannot materially aid this result. 

Thus all substances of equal absolute heat must be equal in 
degree of chemical integration, whatever their degrees of tensity 
or condensation. But the assumed equality of absolute heat 
cannot continue between dense and rare gases. The sensible 
beat of the dense gas tends to radiate out into the chilled rare 
gas A constant and vigorous effort to equalise temperatures 
takes pi ice. With every outflow of radiant heat from a sphere 
into space the absolute heat of the particles of the sphere de¬ 
cree e*, that of the rare matter of space increa es. The 
absolute heat contents grow more unequal with every step to¬ 
wards equalisation of temperatures. Consequently a variation 
in chemical condition arises. The loss of heat by the sun, for 
instance, reduces the vibratory resistance to attraction, and with 
every such loss chemical molecules of greater complexity are 
formed. This heat is radiated into space. Probably some 
portion of this radiant heat is arrested and becomes local heat 
in the matter of space. If so the heat vigour of this matter 
increases, disintegration mtut ensue, and the increasing chemical 
condensation in the sun must be matched by an increasing 
chemied disintegration in outer matter. 

During the myriad yenrs of .olar condensation, this process of 
heat-outflow has been continuous so that now, despite Us great 
excess of temperature, the abiolute heat of solar matter must 
be far below that of an equal mass of the matter of outer space. 
Con the beat thus lost by the sun be recovered ? If it could, 
the solar heat emissions might continue indefinitely. Dr. 
Siemens' hypothesis offers a method of recovery. If tne matter 
of outer space is draw n into the solar atmosphere by such a polar 
Inflow u he supples, and subjected to the vigorous condensing 
influence of solar gravity, its volume must be very greatly de¬ 
creased, and much of its latent he it become sensible. And as 
its absolute heat-contents are far in excess of those of solar 
mitter, the result of such condensation must be a high degree 
of temperature, and a continual replacement of the radiated 
be\t of the sun. Without any chemical integration taking place 
In this inflowing matter, the solar temperature may be kept up 
by its mere condensation, and by rendering available Its great 
cxce-s of absolute heat With chemical integration, ana the 


by its mere condensation, and by rendering available Its great 
cxce-s of absolute heat With chemical integration, ana the 
consequent much greater condensation, of course the heat* 
yielding effect must be much more considerable. 

This inflow of outer matter to the sun is, in Dr. Siemens' 
hypothesis, rendered possible by a continuous outflow of aoUr 
matter to outer space, thus carrying substance of low heat 
energy to be mingled with the rarefied exterior matter, whose 
high neat energy is thereby somewhat reduced. Such a process, 
however, has In it something of the flavour of perpetual motion. 
The sun is giving and taking, gad its receptions may be equal to * 
iti emissions. It would thus constitute a machine yielding power 
to, and regaining power—to be again yielded—from the same 
substance. Yet these is another element in the case, which re¬ 
lieves it of this suspicious perpetual motion flavour. If the sun is 
constantly flinging off rare matter at a tangent from it* upper 
atmosphere, there ma-t be a reaction upon the rotatory energy 
of the solar sphere. It most be gradually losing its energy of 
rotation, with extreme slowness, of course* since the weight 


Under this title Dr. C. W. Siemens, on March a, presented 
to the Royal Society a paper, which is published in NATI/EE, 
voL xxv. p. 440. Therein, after noticing the hypotheses pro. 
posed by Meyer, Helmholtz, and Sir William Thomson, to 
explain the maintenance of solar heat, he endeavours to show 
how the energy apparently lost by radiation from the stin Into 
space, may be gathered up and restored to the centre of our 
system. This he conceives to be effected through .the interven¬ 
tion of attenuated matter diffused throughout spaoe, which Is 
the recipient of the radiated energy, and is continuously absorbed 
and again reflected by the centrifugal action of the sun itself. 
The matter diffused through space he supposes to Include oxygen 
and nitrogen, h) drogen, aqueous vapour, and carbon compounds, 
besides solid materials which are probably exhalations from the 
sun, and ct ostitute the so-called cosmic dust. 1 

In supp .rt of thi-, view of an interstellar/ nature Dr. Siemens 


seem aware that its agency in gathering up and restoring to the 
sun its Io.t radiant energy, has been maintained by these writers. 
Sir William Grove, in his address as President oi the British 
Association in 1866, attempted to find in this interstellar matter 
(whose nature and relations to OJr atmosphere he had already 
considered in 1843, in his celebrated e-aay on " The Correlation 
of Forceia source of solar heat, inasmuch as the bun "may 
condense gaseou-. matters as it travels in space, and so heat may 
be produced.” This <nme view suggests the title of ** The Fuel 
of the Sun,” bv Mattieu William*, a book published in i860, 
the ar/ument of which, as briefly resumed by me in an essay on 
** The Chemical and Geological Relations of the Atmosphere,” 
in the American 'Journal of Science for May, 1880, is as 
follows 

" The solar heat, according to Williams, i* maintained by the 
sun's condensation of the attenuated matter everywhere encoun¬ 
tered by that body in its motion through interstellar space. The 
irregular movements impressed upon the sun by the varying 
attractions of the planets, stirring up and intermingling the 
different strata of the solar atmosphere, and producing the gnat 
perturbations therein, of which the telescope affords evidence, 
are, in his hyp ithesls, the efficient agents in the process. The dif¬ 
fused matter or ether, which is the recipient of the beat-radia¬ 
tion!. of the universe, is thereby {drawn into the depths of the solar 
moss; repelling thence the previously condensed and thermally- 
exhausted ether, it becomes compressed and gives up its heat, 
to be, in turn, itself driven out in a rarefied and cooled state, 
and to absorb a fresh supply of heat, which he supposes to be, 
in this way, taken up by tne ether, and again concentrated and 
redistributed by the suns of the universe.*! 

The astronomer must judge between the different’views of 
the mechanism of what may be called the process of solar 
respiration in this hypothesis, as put forward by Siemens and 
Williams respectively. We may call attention In this connection 
to Newton’s " Principle," book iti., proposition 13. 

The views of Grove and of Williams, cited in my paper of 
1880, are farther considered in an essay on "Celestial Chemistry 
from the time of Newton,” read by me in November, i88f, 
before the Philosophical Society of Cambridge, and reprinted 
from its Proceedings both in the Chemical News and the American 
Journal of Science for February, 188a. A perusal of this paper, 
to which Dr. Siemens alludes, will show that Sir Isaac Newton 
aoo years ago conceived the esistence of an interstellar ether 
made up in part from emanations and exhalations Arran the atmo¬ 
spheres of the earth, the planets, and, the ran, and from comets. 
He further conjectured this interstelliry medium to contain "the 
material principle of life” and " the food of tun and planets*” 
furnishing " the solary fuel,” and being q j piously absorbed by 
the sun "to Conserve his shining.” The relations of this Inter* 
stellar/ matter to terrestrial life! have endeavoured to set forth 
in the paper just noticed. In connection with Sir William 
Thomson's calculation of the dsnslty of the ludniferoos reectittm 
therein mentioned, the reader i* referred to a recent e xa min ation 
of the subject by P. Gian, In the Annalen dtr Pkftik Und 
Omit. No. will. 1879, in which he concludes that the barer 
limit or density wradd be more than 7000 times greater than that 
calculated by Thomson, 


process. We may conceive of t like process ttkl 
less marked extent, in the large and rapidly rot 


less marked extent, in the large 
inch as Jupiter. 
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Dr, Siemens has, in his paper, further suggested that tolar 
radiation may effect the dissociation in interstellar space of the 
compounds of oxygen with carbon and with hydrogen, so that 
these elements may reach the sun In an uncombined state, and 
there be burned. He would thus melee the sun not only a com¬ 
pressing-engine, bat a furnace. While such a dissociation in 
outer space is not impossible, It is to be said that a preliminary 
decomposition, followed by reunion in the rolar sphere, would 
in no way augment the ultimate calorific effect of compression 
there. The elements in the act of dissociation in space would 
absorb just as much radiant energy as would be set free by their 
subsequent combination, so that, whether the solar radiations 
an expended in heating or in dissociating the diffused matter, 
the final result in the son would be the same. It may be further 
remarked, that from what we know of solar chemistry, dis-edi¬ 
tion of aqueous vapour and of carbonic dioxide is more likely 
to take place in the sun itself than in the cold regions of outer 
space. 

While, therefore, his suggested addition to the hypothesis 
seems, if not untenable, unnecessary, we are grateful to Dr. 
Siemens for again bringing before us the grand conception which 
dawned upon the mind of Newton, but has found its fuller ex- 

r ision in our own day, and, as I hate endeavoured to shew in 
papers already noticed, gives us the elements of a rational 
Physiology of the Univere, T. Sterry Hunt 

Montreal, Canada, April 3 


Thu two preceding letters by American men of science* f well- 
known position, grant one of the three postulates upon which I 
grounded my solar plan, that of space filled with attenuated 
matter; they do not object to the second, and all-important one 
of the equatorial outflowing current; Lut they call in question 
the necessity of the third, that of dissociation of attenuated 
matter in space by means of arrested solar energy. Both my 
critics think dissociation in space unnecessary for the main¬ 
tenance of solar energy, or as Dr. Steiry Hunt very charly puts 
it: 11 Whether the solar radiations are expended in heating or in 
Associating the diffused matter, the final result in the *un would 
he the same." 

I would be disposed to agree with ihis dictum if taken as sn 
abstract proposition, but I do not think that my crkics can have 
subjected their view to calculation, the keystone without which 
the areh of speculation cannot l e considered as secure. We 
know by experimental evidence that stellar space, and the matter 
filling it, are intensely cold, as proved by the winter-temperature 
of the polar regions; moreover water exposed even in the tropics 
to fret radiation while insulated from the warm earth, free res to 
a considerable thickness during a single night. 

Let us suppose that the attenuated matter in space has a 
temperature of 160" on the absolute nale (being 114^ below the 
freeiiM-poic of water), and tbat it is 3000 times more rarefied 
than when it reaches by adiabatic comparison the ■ olar photo¬ 
sphere. The rise of temperature due to this comj res ion must 
be according to Rank ire’s w ell-known formula— 


”(*) f 


1 *9 ■ 1632* absolute, 


and this would make the solar photosphere 1358° on the Centi¬ 
grade sale; this temperature i< quite inadequate to produce the 
•olar luminosity, which must require one equalling, though 
probably not exceeding that of the electric arc. 

-ling a compression of the sttenuated atmosphere up 

density (which according to most authorities 

uij.i tit..* u ..:n 


to 


doepjtot encew terreiitrial atmospheric density), there would still 


n the predicament that although a higher maximum tem¬ 
perature could be reached by compression, very little of the heat 
das to It could bb spared for the purpose of Radiation, without 
sacrificing the possibility of disposing of the refrigerated gases 
own Into space. The refrigerated gases would obey the law of 
solar gravitation to a much greater extent than the heated in- 
CttfeMg gar at and would certainly not pars away into space, 
uoleOi acted upon by a com id arable extraneous force. The mere 
puiiife of the solar orb through space at a majestic pace whleh 
mas hot exceed one quarter or our orbital velocity, could not 


PpOsihJy produce such a result, and ever, the fan action advocated 
10 ‘ 

^ Those conditio* tore entirely changed* if we assume, in add!- 
ttattbodtobitic co mp re s s ion and rtexponrion, a further source 


of beat inch as is produced in ccmlustion. Oi e pound of 
hydrogen devc'ops in burning about 60,000 heat unit*, and one 
pound of marsh gas 24,000 heat units; in v.y article upon thia 
1 ubjeet, published )n the April number of the Ntneta nth Century, 
I showed that if only one-twentieth portion of the gases stream¬ 
ing in upon the polar surfaces at the ] ace of ico feet a secoi d 
were combustible gase*, they could produce an amount of heat 
more than sufficient to account for the entire rolar radiation as 
determined by Herschel and Pcuillct. 

There is no reason for supposing that the instreaming-gases 
would penetrate beyond the tolar j hotosphere; they would fla-h 
into combustion whenever thetr temperature by adiabatic com* 
pres-ion had reached the limit of spontaneous ignition wilhcut 
the presence of an igniting sol'd, a point which, if determined 
experimentally, would give a tlue to the real vapour demity of 
the photosphere; and after reaching the point of disscciation, 
combustion would continue iu the meature of the abi traction of 
heat by radiation, thus producirg a vast accumulation of igneous 
matter of comparatively low density. This would flow on, in 
the manner of a floating body, above the denser gases or vapours 
forming part of the permanent body of the sun, tow ardis the- 
equatorial regions, whence it wtuld be propelled into space at a 
temperature exceeding to some extent that of the inflowing gases 
after compression, but before combustion, thus aiding, instead 
of retarding ibe supposed solar fan action. 

The fan-action itself would be produced, no doubt, at the 
expense of solar rotation; but, in order to appreciate this re¬ 
tarding influence at its true value, it must be boine in mind that 
the flow of gases once established has only to be changed >a 
direction; the velocity acquired by the 11 flowing gases is simply 
transferred to the outflowing current diminished by an amount 
of rotative force sufficient to cover firictional retardation. The 
very interesting leading article in last week's Nature, regarding 
tbe solar observations in Amenca, during tbe last eclipse*, now 
published for the first time, furnishes an unexj ected and most 
striking corroboration of the solar fan-action which I had ven¬ 
tured to put forward asaneccstary cornequence of solar rotation 
in sppee filled »ith attenuated matter. 

I am well aware that my \aper read before the Royal Society 
does scant justice to tho-e who have devoted much time ard 
ingenuity to the subject of solar phy i ics, and tbat, moreover, 
many points of considerable interest connected with the views I 
advocate have been indicated only, instead of having teen fully 
developed ; but, on the whole, I thought it wax 1 etter to present 
my views in mere outline before an audience well acquainted 
with our prerent Information regarding <o)ar physic*, and wiih 
only half an horn's time at their disposal. 

The elaborate n of such a subject w ould necessitate the writing 
of a book rather than of a paper, and perhaps Dr. Sterry Hnnt, 
who has already done so much to elucidate our present know¬ 
ledge of solar physics, may be induced to extend bis labours in 
this direction. C. W. SIEMENS 

12, Queen Anne’s Gate, Westminster, April 26 


Silurian Fossilsia the North-West Highlands 

My friend, Mr. Hudtcston, in his letter on the Silurian fossils 
in the North-western Highlands, states very charly a point 
which at the present time U of tbe highest importance to all 
students of the metamorphtc rocks. If it can -be proved that 
the Durness limestone, which contains undoubted tower Silurian 
fossils, is identical with the series in We tern Sutherland and 
Ross, which Mr. Iludietton terms the quamo-dolomitic, then 
the so-called "Newer Gneiss” most Ve more recent than it, and 
thus must he a mcUmorphored representative of tome port of 
the Silurian teries. This would prove that very great regiend 
metamorphism has taken place in the latter half of the Pal*otuic 
period; and that its mineral condition will not aid us materially 
in determining the age of a rock which has once been stratified. 

Bat U this identity proved ; and is it certain that the Durness 
ito fs H fo a to more ancient than tbe Newer Gneiss series? 1 have 
not myself bad the opportunity of investigating tbe Durness 
region, though I have examined teveral specimens of its lime* 
atone j fid from the condition of these and my knowledge of 
parallel casm, and of me (amorphic rocks in genera do not 
hentlte to say that 1 should require very dear strati graphical 
evidence before I could believe the Dome's limestone to under- 
Us.the rt NewSr Gneiss.’’ The former to no mom metamorpbic 
than ore several of the Palaeozoic limestone*; tbe latter to always 
considerably, sometimes rather highly, metamorphosed. But m 
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die quartxo-dolomitic series the amount of metamorphism, though 
the materials are not favourable for its production, is consider¬ 
able j and the rock has a general resemblance to some of the 
Impure calcareous bands which are incorporated with tree schist* 
in the Alps. 

Further, although our knowledge docs not at present enable 
us to speak dogmatically on this point, the weight of evidence 
is, in my opinion, strongly against the probability of the Newer 
Gneiss series being altered Silunan rock. I would even go so 
far as to say that it is such as to throw the onus prob&ndi on 
those who assert its (comparatively) modem date. For five or 
six years I have been working—I trust without prejudice—at the 
question of the age of metamorphic rocks, during which time 1 
hove visited typical districts in Cornwall, Wales Scotland, and 
the Alps; and in every case have been driven to the tame con¬ 
clusion, namely, that wherever extensive regional metamorphism 
exists, the antiquity of the rocks is very great, so that they are 
probably anterior to the Cambrian period, 1 fully expect that 
when the Durness region is closely scrutinised, it will be found 
that this foibiliferous limestone is fruited down against the met a 
morphlc series, exactly (for instance) as the so-called Devonian 
rocks of the Lisard are faulted against the '‘hornblende schists” 
of that district, and are a remnant, thus preserved, of a more 
modern and wide-spread series. Any geologist who would 
settle this point for us would be entitled to our gratitude, but to 
do it will require no ordinary conjunction of qualifications ; for 
he must be a practised microvcoput, a skilled worker m the field, 
and a man who cares for truth more than for the traditions of an 
office, or even his awn preconceived opinions. 

23, Denning Road, Hampstead T. G. Bonney 


With regard to Mr. HudleMon’s letter on the above subject, 
published in Nature (vol. xxv. p. 582), I am glad to say that 
1 am still alive, and able to give a part, at least, of the desired 
evidence for connecting the Durness limestone with the rocks of 
Assynt nnd Em bol. 

In the year 1838 I accompanied Sir Roderick Murchison, 
while on a geological tour in Sutherland. During our stay at 
InchnAdamff, one of our excursions led us together up the River 
Traligill. Opposite the place where the springs issue from the 
miniature limestone caverns, about two miles above the bridge, 
I espied the fossils in dispute—" orthoceratitcs partially 
weathered out of the doloinitic limestone from which the stream 
issues. So overjoyed was I, that 1 called Sir Roderick to my 
aide by shouting “ Eureka,” as I was a little in advance or him, 
pointed out the fossils in situ, and after hammering them out of 
their. bed, banded them to him. The circumstances of the 
achievement are indelibly impressed on my memory. As I only 
saw these fossils in the field, I am not able to tell to what species 
they belonged ; but there can be no doubt of their nature, as m 
my attempt to hammer them out of the rock, one of them was 
broken in such a manner as to expose the septa and the 
siphuncle. 

On a subsequent visit which I made to Sutherland, I had the 
good fortune to see the specimen of OrlXoteras ( Camtroctras ) 
Srmgnhrhi alluded to by Mr. Hudlcston as "having been 
-found in the upper quartz-rock of Erribol.” It was in the 
possession of the finder, the late Mr, Clark, of Erribol House, 
mho kindly allowed me to examine it* Mr. Clark accompanied 
use to the place, and pointed out die exact spot where he got 
the specimen—a little to the north-east of Erribol House. 

Chas. W. Feach 

30, Haddington Place, Edinburgh, April 24 

The Magnetic Storm* 

The raagnetittraphs at the Kew Observatory were a little 
disturbed from about 11 p.m. of the 13th lust, to 7 p.m. of the 
14th iast. During the itth they were quiet, and remained so 
opto 11.45 p.m. of the itth, when the disturbance began by on 
increase of the declination. an augmentation of the horizontal 
force, and a diminution or the vertical force. The movements 
of the declinometer become gradually more rapid After 2 a,m 
on the 17th, whilst it* oocllktions extended father ami farther 
from Us normal position principally hi tha direction of increased 
westerly dedmauon. 

From 4,30 to 9 a.m. the horizontal force had 'dtafettred 10 
much that the trace frequently passed dT (he pear arid the 
register was lost for a winle. Atthlstime tbefortOfefertt have 
been more than x>5 mauagt*, below Its averoge vuk*. 


The minimum of vertical force occurred at 5.55 a.m,, when 
it was about 0*07 units too low. 

From 10 a.m. to noon of the 17th the motion of the declino¬ 
meter was small, whilst the components of magnetic force were 
rapidly increasing in intensity, until at 0.15 p.m. both traces left 
the photographic sheet in the direction -of augmented force; at 
this time the declination, needle merely oscillated rapidly about 
its ordinary position. 

The horizontal force instrument recommenced to reoord about 
2 p.m„ and the vertical force about 2.43 p. m.; afterwards the 
movements of all three gradually diminished, and at about 
8 p,m, the disturbance had died out. 

During the 18th and 19th the magnets remained unaffected, 
but at 3.45 a.m. of the 20th a second disturbance set in, com¬ 
mencing with a rapid increase of declination, the first awing of 
the magnet carrying it nearly a degree to the westward, whence 
it returned at 4.30 a.m. Its mean position was reached at 6 
a m., and then its oscillations became very tapid, and continued 
so until 2 p.m , after which hour they became leas; but the effect 
of one disturbance lasted until 7.30 a.m. of the 2ist. 

Both forces were also simultaneously disturbed, but their 
movements were much more limited than on Monday, the ex- 
| tremes being in ihe horizontal '04 mm.mgrs., and in the vertical 
o'3 mm.mgrs. only. * G. M. WHIPPLE 

Kew Observatory, April 24 


Colour Perception 

While working at dry-plate photography in a ruby light, 1 
noticed tbat when any light-coloured article, such as the hand, 
was rapidly moved, it appeared of a brilliant greenMi-bhie, 
in which blue predominated, while, when slowly moved, it 
appeared of the same colour as the other objects m the room, 
becking for an explanation, led me to recognise a new fret about 
colour perception u hich may be of mteres* to your readers. The 
reason of the hand appearing blue when in rapid motion was 
because the continual use of the red light had fatigued ,that part 
of the retina responsive to it, and the light reflected from the 
hand impinging for a very short time on the retina, was not 
strong enough to excite the sensation of red, but was quite suffi¬ 
cient for blue, the nerves responding to this colour having been 
rendered acutely sensitive by complete rest. To test this hypo¬ 
thesis, I obtained some dark blue glass and applied it to the 
window of the dark room, removing the red. On repeating the 
experiment, the eye with its blue sense exhausted, saw rapidly- 
moving objects reddish. Now from this it is clear that it takes 
a longer time to cause a sensation in an exhausted than in a 
fresh organ. It also gives a direct proof of Helmholtz's sugges¬ 
tion, "that actual coloured light does not produce sensations of 
absolutely pure colour; that red, for instance, even when com¬ 
pletely freed from all admixture of white light, still does not 
excite those nervous fibres alone which are sensitive to impres¬ 
sions of red, but also to a very slight degree those which are 
sensitive to green, and perhaps to a still smaller extent those 
which are sensitive to violet rays” ("Popular Scientific Lec¬ 
tures," first aerie*-, p. 223). These observations have led me to 
an explanation of a very curious phenomenon brought under my 
no*ice by my friend, Mr. Napier Smith. When discs of paper 
on which black spaces have been marked, so that on rotation die 
eye receives Impression.-* of black and white too rapidly to notice 
the pattern, but too slowly to combine into a neutral my, (he 
rotating card appears to be dittindly coloured, especially when 
it is looked at without keen attention, or u we may my 
passively. All cobars may be seen, hut red and bine were the 
most distinct to me, I at first thought that the colour tnjgfat 
arise out of the paper and ink, the former being perhaps tinted 
with blue to whiten it in manufacture, and (he hitter prObibiy 
a dark brown j but on looking several times at the rotating 
discs, and acquiring the power or looking passively the fonriftr 
of the cobars could not be so accounted liar. The tree 
explanation is found, I believe, in the feet that the Aftteut 
colour organs require lodger or shorter periods of axtitation 
before respoodingto Die sUauba, and that drew which requfre 
tiie longest periods also retain Die sensation longest. 1 fore 
only made very rough triads, bat they point to thefaftt that the 
eye responds qoUikeit to red, so that the mast rapid afrelifetfen 
will appear reddish, a Utile slower .green wW eftfiet*todawse 
soma indescribable colours, suth os ore seen in fo 
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rotation, and a luge amount of black, became the red and green 
impre-Moiu hare thne to die out, and the bine (the mot per* 
•latent) remains alone, showing like a fine fluorescent layer ovei • 
lying the disc. I have not at present the time, or I wouM 
attempt to find out the excitation-periods for the different colours 
by this method, and I believe that a finer mode of applying it 
might determine the real number of colour-sensations, ana allow 
of a decision being arrived at between the theories of Young and 
Hering* J- B. Hannay 

Dispersal of Freshwater Bivalves 
In the late Mr. Darwin’s interesting contribution upon this 
subject (Nature, vol. «v, p. 529), mention is made of the fact 
that the newts in Mr. Norgate's aquarium “ frequently have one 
foot caught by a xmall freshwater bivalve (Cyclas cornea ?)." It 
is, perhaps, worth calling your reader-.’ attention to a passage 
which occurs in Mr. Knapp’s “Journalof a Naturalist ” (2nd ed., 
p. 316I, published in 1829, wherein, speaking of the newt, he 
says : " 1 have seen the boys in the spring of the year draw it 
up by their fishing line-, a very extraordinary figure, having a 
small shell-fish {Talina cornea) attached to one or all of it*» feet; 
the toes of the newt having been accidentally introduced into 
the gaping shell, in its progress on the mud at the bottom of the 
pooh or decidedly put in for the purpose of seizure, when the 
animal inhabitant closed the valves and entrapped the toes.. . .” 

This record, coupled with Mr. Norgate’s -statement in the 
article referred to, that “ newts migrate at night from pond to 

E nd, and can crow over obstacles which would be thought to 
considerable,” seems to point to the fact that the disper-al of 
bivalves by tbw means is more general than might at first be 
supposed. Frank J. Rowbotkam 

The Horse in Motion 

In Nature, vol. xxv. p. 591, you nonce the publication of a 
work entitled “The Horse m Motion,” by Dr. Ktillman, and 
remark: “the following extiact from Mr. Stanford’s preface 
shows the enact part taken by each of those concerned in the 
Investigations,” Will you permit me to say, if the subsequently 
quoted “extract” from Mr. Stanford’s preface is suffered to 
pass uncontradicted, it will do me a great injustice and irreparable 
injury. At the suggestion of a gentleman, now residing in San 
Francisco, Mr. Stanford asked me if it was po.sibie to photo¬ 
graph a favourite horse of his at full speed. I invented the 
means employed, submitted the result to Mr. Stanford, and 
accomplished the work for his private gratification, without 
remuneration. I subsequently suggested, invented, and patented 
the more elaborate system of investigation, Mr. Stanford paying 
the actual necessaiy disbursements, exclusive of the value of my 
time, or my personal expenses. I patented the apparatus and 
copyrighted the resulting photographs for my own exclusive 
benefit Upon the completion of the work Mi. Stanford pre¬ 
sented me with the apparatus. Never having asked or received 
any payment for the photograph*, other than as mentioned, I 
accepted this as a voluntary gift; the apparatus under my patents 
being worthless for use to any one but myself. These are the 
facts; and on the bases of these l am preparing to assert my rights. 
449, Strand, W.C., Apnl afi J. Muybridge 

DAILY WEATHER CHARTS IN THE NORTH 
ATLANTIC 

Y 17 E append to this notice one of the most important 
statements hitherto issued from the Meteorological 
Office, from which it will be seen that the Meteorological 
Council have resolved to undertake the preparation of 
'Dally Weather Charts of the North Atlantic for the 
thirteen months commencing next August. The scheme 
without doubt, call forth* co-operation equally hearty 
on the pprt of the owners, captains, and officers of sailing, 
vessels and steamers which cross the Atlantic. 

Thedgures of the wreck returns for the four years ending 
with June, 1880, show a striking diminution year by W re- 
suiting afrcgasds the gross totals in a steady reduction from 
i%!ln igpo-yyto 891 m 1879-80, or less than fcatfthe'tOsses 

-• -gattribuUble to causotdo&nected 

1 the British coasts. 'No small 


part of this gratifying result may fairly be claimed as due 
to a gradual improvement in weather-forecasting and to a 
more intelligent attention now generally given to observa¬ 
tional and instrumental indications of coming storms by 
those who man our fishing boats and coasting vessels. 
That much, however, yet remains to be done in some 
quarters by disseminating even the merest elementary 
notions of the subject was shown by the lamentable loss 
of life on October 14, 1881, on the morning of which day 
whole fleets of boats left the harbours and stood out to 
sea in the face of a barometer which had during the 
previous twelve hours gone down more than an inch. 

The object aimed at is better and fuller information 
than is yet possessed as to the origin, development, and 
progressive movement of the storms which occur over the 
Atlantic. This information will not only immediately 
benefit seamen, but also promote the science of meteoro¬ 
logy, and thus tend directly to the improvement of the 
weather forecasts and storm warnings issued to the 
British coasts by rendering easier and more certain the 
interpretation of the first indications of approaching 
changes noted at the western stations in Ireland ana 
Scotland. The commencement of the observations in 
August next has been happily chosen, it being then that 
observations also begin at the international Arctic sta¬ 
tions, which have been planted by different nationalities 
in Kamschatka, Siberia, Nova Zcmbla, northern Scandi¬ 
navia, Greenland, and Arctic North America. There 
will thus be brought to bear an the examination of the 
Atlantic storms a fulness of information gathered from 
these floating and stationary observatories which will so 
largely extend the field of observation chiefly on what 
we may call the weather-side of Europe, not hitherto 
attainable, which cannot but be productive of solid ad¬ 
vantages to our seafaring population, and to all whose 
material interests may be benefited by a knowledge 
beforehind of weather changes 

The Meteorological Council, however, act wisely in 
warning against being over-sanguine as to the importance 
of the Jesuits to be obtained by the inquiry they are about 
to undertake No decidedly great step is likely to be 
taken in the improvement of weather forecasting, as re¬ 
gards time and precision, until either of two things be 
done, namely, till either a cable be laid to Newfoundland, 
vid Faro, Iceland, and Greenland, or till setenee has 
taught us to moor a ship 700 or 800 miles out-.in the 
Atlantic, as a floating meteorological observatory, con¬ 
nected by cable with the west of Ireland. 

The observations of the temperature of the surface- 
water of the Atlantic it is proposed to make from the 
equator northwards, is one of tho most important features 
of the investigation. By these observations, continued 
widely and uninterruptedly over a space of thirteen 
months, the great practical question of the hearing of 
the temperature of the surface-water ctf the Atlantic, 
particularly between lat. 30° and 50°, on \the character of 
coming seasons, can be investigated, and different theories 
on tbe subject be put to the proof. To take an example 
—it has been inquired (Nature, vol. xxi. p. 143) whether, 
whfen the temperature of the Atlantic to tbe south-west or 
the British Islands, is decidedly above the normal tem¬ 
perature of the season, it does not follow, owing to the 
larger evaporation and other resulting effects, that Atlantic 
Worms take a more southerly course than usual in their 
Across Europe. If die storms of any particular 
an easterly course to southwards, of the 
tbqt winter will, like the winter of 1870- 
71 , be a severe ope j but if, on tbe other hand, twee 
MtoRps pursue a course to the northward, the winter will 
partake more or less of the mildness of the winter webeke 
jest.passed through. Since the character of theennsen' 
leperids «n the line, followed by the atmospheric 
<focur.it results thatiftbe.tsasjkwfthe 
ft on the aroouflt ef mmfmntim <fonm 
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the Atlantic, the general character of the weather of any 
coining season may be foretold. 

The following statement has been issued from the 
Meteorological Office, London 

“ The Meteorological Council propose to undertake the 
preparation of daily weather charts of the North Atlantic 
Ocean /or the thirteen months beginning on August i in 
he present year, and ending on August 31,1883. 

“ It is well known that the changes of weather which 
we experience are in general caused by atmospheric dis¬ 
turbances, which travel more or less rapidly, and undergo 
more or less modification during their progress. By far 
the larger number of tbe disturbances which visit the 
British Islands arrive on our shores from the Atlantic 
Ocean, and our earliest information as to any impending 
change is consequently derived from telegraphic reports 
from tbe Atlantic coasts, especially from the British 
stations at Stornoway, Mullaghmore, and Valentia, and 
occasionally from the Continental observatories at Roch- 
fort and Corunna. But of the origin and previous history 
of these systems we have no sufficient knowledge, except 
in a few isolated cases. 

“The Meteorological Council believe that any syste¬ 
matic information which can be obtained as to the origin 
development, and laws of motion of tbe atmospheric dis¬ 
turbances which occur over the Atlantic Ccean would 
promote the science of meteorology and be of immediate 
benefit to seamen traversing the Atlantic Ccean, and 
would tend directly to the improvement of the forecasts 
and storm warnings issued to the British coasts, by ren¬ 
dering the interpretation of the first indications of ap¬ 
proaching changes observed at the western meteorological 
stations more easy and certain. 

“ The importance of a systematic study of the weather 
of the North Atlantic Ocean has long been recognised, 
and series of daily synoptic charts, more or less re¬ 
sembling those now in contemplation, have been prepared 
at various times, not only by the Meteorological Office, 
but also by the Association Scientifique de France under 
the guidance of Leverrier, by Capt. Hoffmeyer, of the 
Danish Meteorological Institute, by the Deutsche See- 
wartc, at Hamburg, and (as a part of a wider plan) by 
the Chief Signal Office of the United States. But none 
of these charts, however valuable in other respects, 
supply adequate materials for a satisfactory discussion of 
Atlantic weather, chiefly on account of the small number 
of the observations upon which they are founded as com¬ 
pared with the magnitude of the area over which they are 
spread. 

, " Evidence of the interest attaching to the connection 

between English and Atlantic weather is afforded by the 
efforts which have been made during the last few years 
by tbe proprietors of tbe New York Herald to transmit 
to England from America telegraphic predictions of ap¬ 
proaching disturbances, which (it Is presumed) are founded 
on the reports of vessels arriving in America from the 
Atlantic Ocean. Reports such as these from a large 
number of vessels would be of great value j but the pre¬ 
dictions taken by themselves cannot be utilised in a 
scientific investigation of weather. 

“The Meteorological Council gratefully acknowledge the 
large tonsure of invgluable help which they have hitherto 
received from seamen and the. snipping interest generally. 
But as the object now proposed can only be achieved by 
the voluntary cooperation of an increase number of ob¬ 
servers, they feel justified in making a -spe< ial appeal for 
assistance to the owners, captains, and officers of ships, 
and especially to the great companies whose steamers ply 
between this country and'America. In a science which, 
like meteorology, is still in its infancy, every advance is 
attended with great difficulties, and the Council are well 
■ aware that it would be easy to be too isngufhe at to the 
importance of the results to be obtained by the ‘inquiry 




which they are about to- undertake. But, having regard 


to the loss of life and property occasioned by storms on 
our coasts, 1 they feel confident that their proposal Will 
commend itself to the public generally, and will insure the 
active co-operation of those classes of the community for 
whose benefit it is primarily intended, 

“It is proposed to ask for observations of the baro¬ 
meter, of open air and sea-surface temperatures, wind 
(direction and force) and weather at 8 a-m. and noon 
each day, with the position of the ship at noon. 

“ Forms for recording the observations will be sup- 

E lied by the Meteorological Office, 116, Victoria Street, 
on don, S.W., on application to the Marine Superin¬ 
tendent.' 1 


PISCICULTURE IN THE EDINBURGH 
FISHERY EXHIBITION 

r was a happy thought of the promoters of the Fishery 
Exhibition to secure the Aquarium for the use ot. 
their visitors. Although it is on a small scale, it adds 
largely to the amenities of the exposition, and must prove 
a novel sight to many inland visitors. At most of the 
French fishery exhibitions, and at Arcachon in particular, 
an aquarium proved one of the greatest of the many 
attractions provided for the thousands who came to the 
cb&let which contained the general exhibits. It must be 
confessed, however, that the French made more use of 
their aquarium than the directors of the Edinburgh 
Exhibition seem inclined to do—we miss some of the 
wonders of the deep in the shape of “fancy fishes,” 
which we think might have been included in the present 
“ show." There is one exhibit, however, which helps to 
make up for numerous deficiencies; we allude to entry 
No. 23 in the Catalogue, which is as follows:— 

Mibynhki, Constantine, St, Petersburg. 

10,000 live fry of th« species Coregonus Batri (Sigue), 
sent from St. PetersLurg to this Exhibition (see in 
' Aquarium), 

■ There is much more in this simple entry than all at 
once meets the mind’s eye. The fact of these young fish 
being in Edinburgh signifies a piscicultural feat of great 
importance. That impregnated fish eggs can be, and 
have been forwarded to great distances we know, but, as 
regards young fish, it has hitherto been a pretty general, 
opinion that it would not be safe to send them a journey 
that would occupy a longer-period than from twenty to 
thirty hours. Now we are disillusioned as to that: in the 
Waverley Hall, at Edinburgh, we see ten thousand young 
fish in a healthy and lively state, that have come from a 
place which is two thousand miles distant. The problem 
of supplying these young fish with air during their long 
journey was solved in a very simple way, a glass tube ot 
small diameter being inserted in the cork, whilst the 
shape of the great bottle (a carboy ?) in which the fish 
travelled, insured the constant motion of tbe water. At 
all events, in whatever way this feat was accomplished, 
the young fish arrived in safety, the percentage of deaths 
being of no consequence-not 3.per cent., we believe. 
In connection with this Russian "gift, a vexed question 
has arisen at the Exhibition. Put in simple form, it is. 
Now that we have got these fish, what use can we make 
of them ? It is quite clear that we cannot return them to 
Russia, and whether it would be safe to add them to the 
ttock of any of our lochs has given rise to much contro¬ 
versy. It was first of all proposed to place them in Loch- 

1 The wreck return mibBihed by the Board of Trade for the year endtflg, 
Jum 30, iMe <C. «so6) (the kit wjMWwdUleee on p. eo the fcllowij,* Jbt 
of easualtin tn cur coeua etfribwatle to oewee connected with the 
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leven, but, at such a prospect, anglers have taken alarm, 
fearful lest the newcomers, when they have attained their 
full sire, may devour the “finest trout in the world”— 
Sahno levtnsis —a fish which has been compared with 
the Fario lemmus of the Lake of Geneva; and in con- 
sequence of this opposition of the anglers, the Coregonl 
will probably find a home in Duddingston Loch, near 
Edinburgh, which, however, is much too small for such a 
large number of fish. Why not place the Russians in 
some of the lakes of Scotland, which already contain 
similar fish, in the town loch of Lochmaben, for instance, 
the home of the Vendace, or in Lochlomond, where may 
be seen the Powan t Or some hundreds of them might 
be sent to Loch Neagh in Ireland, which contains the 
Pollan . Hoping that a suitable home may be found for 
these finny treasures, it will be interesting to note their 
future growth, to ascertain when they breed, how long it 
is till tne spawn comes to life, and at what age the fish 
become reproductive. 

The Edinburgh Exhibition is undoubtedly indebted to 
Sir James Gibson Maitland for a good show of young 
fish ; “ live Salmonid* artificially reared,” at his exten¬ 
sive fishery of Howietoun near Stirling, where there is 
accommodation for the hatching of many millions of fish 
eggs. Sir James has directed his attention chiefly to the 
breeding of the trout of Lochleven, in which he has been 
exceedingly successful, also salmon, and the common 
trout of tne country, as well as the S.'iltuo Fontanalis of 
America. Howietoun is a commercial fishery, from which 
supplies of fertilised eggs and "eyed ova" of the fishes 
named may be procured at a given price. The proprietor 
has an exhibit in the Waverley Hall (No. 16S in Cata¬ 
logue) of hatching and other apparatus incidental to th; 
piscicultural operations carried on at his fishery. It has 
been found in the course of the routine work at Howic- 
tou.i, that it is possible to transport? eyed-ova with perfect 
safety to any part of the United Kingdom, and apparatus 
are sbown suitable for the transport of large trout, pro¬ 
viding for the automatic aeration of the water by means 
of a wedge of perforated zinc in the lid; there is also 
shown a “ packing-case for transport of ova for long dis¬ 
tances, with air chamber, ice tray, and ventilation of ova." 
It may interest persons interested in Pisciculture to know 
that the chief food supplied to the young fishes at Howie- 
town is horseflesh, three or four horses being used every 
week; the Lochleven trout are fed on clams procured 
from the Firth of Forth, and Sir James Maitland, we 
believe, is also growing snails for the purpose of feeding 
the young fish. 

It may, we think, be taken for granted that the piscatorial 
feat which we have recorded, the transport of the fry from 
St. Petersburg to Edinburgh will give such a decided fillip 
to piscatorial operations of all kinds as may prove bene¬ 
ficial ; there are many barren sheets of water which might 
be advantageously populated with some one or other of 
the many species of the finny tribe, whilst proprietors of 
lakes or rivers which are tending to barrenness cannot do 
better than restock them with fry of the far-famed Locb- 
leven trout, or of the S. fontanalis of America, the latter 
for running streams, the former for sheets of water of 
some magnitude. 

THE EDINBURGH CHAIR OF NATURAL 
HISTORY 

pROK. RAY LANKESTER, who haa.resigned the 
A Edinburgh Chair of Natural History, which He 
accepted a fortnight ago, has requested us to publish the 
following statement:— 

1 1 have elsewhere stated the reasons which have led 
me> with vejry great regret and after anxious considera¬ 
tion, to withdraw from the honourable position of Regius 
Professor in the Edinburgh University, before actually 
dhtarbif .uppn the duties of the office. They, briefly 
Stated, amount to this—that I had formed a mistaken 


estimate as to the extent to which the Professor's time 
would be occupied, the appliances at his disposal, and 
the security of his emoluments. For this mistake I am 
anxious to state that 1 accept the painful responsi¬ 
bility. At the same time I desire to say to those to 
whose support and interest in the matter I have been and 
remain so deeply indebted, that the warmth of the con¬ 
test, which has occasioned no small expenditure of time and 
trouble to them—expenditure which I must ever remember 
with gratitude, and unfortunately also with deep regret- 
ex plains and, I hope, may be considered as excusing the 
tardiness of my arrival at a correct estimate of the desir¬ 
ability of exchanging my position in London for that in 
Edinburgh. 

I have also to explain that it was solely a desire to give 
the least inconvenience possible to the authorities, which 
led me to communicate my resignation, and the reasons 
for it, to those whom it affected, without any delay. It 
has been pointed out to me, that my action may have 
appeared abrupt, and wanting in consideration for others. 

I should wish, on the other hand, to say that the reflec¬ 
tion that my resignation must cause considerable disap¬ 
pointment, and even annoyance, to those whom I had 
most reason to spare such feeling, led me to hesitate 
in taking action, until the necessity for making arrange¬ 
ments both in Edinburgh and in London, was so pressing, 
as to make the immediate statement of my intentions, to 
all persons concerned, imperative. 

Lastly, 1 should wish to state that 1 should find my 
regret for the present occurrence greatly increased, were 
it supposed tint I do not recognise the dignity and im¬ 
portance of the University of Edinburgh, and the high 
position of its professors. I can only say, that I am 
sincerely sorry that circumstance; should render it, in 
my opinion, desirable to forego the honour of entering 
upon that association with the University which was con¬ 
templated, and of working with colleagues for whom I, 
in common with all men of science, have the greatest 
respect and esteem, and amongst whom 1 am proud to 
reckon personal friends. E. Ray LankesteR 

ON THE RELATIVE RESISTANCES OF LAND 
AND WATER TO WIND CURRENTS 

I N 1878 I received a grant from the Government 
Research Fund for the purpose of ascertaining the 
law of variation of wind velocities at different heights : 
and I found that the curves traced out by the velocities 
in relation to the heights wer e mo st nearly represented 

by the formula V •« v w * lCre ^ an< * ^ n ~ 

present respectively the heights in feet of the high and 
low level stations above the ground, and V and v the 
respective velocities at those levels. 

I have since then been making observations with the 
view of ascertaining the relative resistance of laud and 
water to the aerial currents. These observations are 
very far from being complete, but I give the following 
results in the meantime, at they may be interesting. 

S*nd. Water. 

6 " waves ... ia*8 : 13*8 miles per hour = l : ro8 
6 " „ ... I 36 S* *4375 » .♦ mltlx6 „ 

3 " „ ... 7 96 1 9' 1 9 .» ». - 1 ! *'*55 

Gnu*. Water. 

,9" ... 8-4 5107 >. m «iti **74 

3" „ ... 1013 s 147$ » .. = 1 : t '450 

•The velocities given arc the means of observation* 
taken every five minutes for about an hour. 

From this it will be seen that the resistance is least for 
water/ somewhat greater for smooth sand, and greater stSl 
for grass. 1 Further observations are not only requited on 
this subject, but also on tbe velocity of the wind pver the 
water in relation to the height of the.wiris, 

Edinburgh, April t8 ' Thomas Stevenson 


Thomas Stevenson 
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ILLUSTRATIONS OFNEWORRARb ANIMALS 
IN THE ZOOLOGICAL SOCIETY'S LIVING 
COLLECTION 1 

vir 

17 U ARDWICKE'S C1VFT CAT ( Htmgalt* Hard* 
** wicktt) —The VivSmdse, or Civet cate, form a 
well-marked family of carnivorous mammals peculiar to 
the tropics of the 014 World, and mostly confined to | 
Southern Asia and Africa, though one or two of them I 
occur in the southern parts of Europe One of the finest 
and largeitof them isthe True Civet cat ( Ptvirraavetta), 
frem the anal glands of which the old fashioned perfume 
known as civet is extracted, and the Genets, Ichneumons, 
and Mungooses are well known members of the same | 
family, examples of which aie always to be seen in the I 
Zoological Society s Collection 
Amongst the rarer and less familiar forms of the Vi 
venue groups is the very curiously marked animal which 
we now figure (Fig 17) from a specimen roeetvcd by the 
Society m October, last year Hacdwicke's Civet though 


first described by Dr Gray so long ago as 1&30, is a very 
scarce end little-known species, and the present examp$ris 
believed to be the first of its kind ever brought alive ter 
this country In 1840 Muller and Schlegel gave an 
excellent figure and desoption of this annual, under the 
name of Vivtrra bote*, in tbeb great wosfe upon the 
Natural History of the colonial possessions of the 
Netherlands. Their specimen wits obtained lit South* 
Eastern Borneo by Herr Henna and sent alive to the 
Gardens of the Zoological Society of Amsterdam. Hence, 
after its death, it was transferred to the National Museum 
of Leyden Muller adds that he never met with this 
Civet cat himself during hts extensive travels m the 
Eastern Archipelago and had received no information as 
to Us habits 

Hardwicke s Civet cat was also figured and described 
by Eydoux and bouleyet in the ‘ Zoology of the voyage 
of the Brnite in 1841, under the name Hemteale zebra, 
but ag-un without any information as to its habits, not 
even the locality of their specimen being stated 

bo far as has been ascertained from the Zoological 



F10 1 j —Hardwicke a C vet-cat 


Society’s living specimen, this animal is excessivly shy way not unfrequently to London The fact is, that the 
gnd retiring in disposition, and apparently does not leave organisation of the Honey eaters, being adapted for an 
it* retreat voluntarily except at night When handled, it active and wandering life, in perpetual search of the 

S fc highly acrid and skunk like secretion from its anal nectar of the flowering trees which their pencilled tongue 
The length of the body in the example figured so admirably fits thsm to collect, does not render 
it 24 inches, and tb t of the tail about iS inches them very suitable subjects for diptivity, and it is only 
18 TheWaxty faced Honey Eater {Mthphagafikrygia) recently that means have been found to preserve these 
—No group oif animals is more characteristic of the pecu birds alive and m good health in cages It haft thus 
liar fauna of Australia than the great family of Honey happened that almost the only one of the vast tribe of 
Eitefti (Meliphag!<$*:), of which upwards of sixty species Australian Honey-eaters that has been exhibited in the 
belonging ta many different genera, are distributed Zoo ogical bociety 3 awancs 19 the present species, which 
throughout the length and breadth of that Continent we now figure (fig 18) from four examples lately received 
But akboegtr the Honey eaters are so common in Aus from New South Wales 

trails, and there is an extensive importation of hung birds In his great work on the * Birds of Australia)" Mr 
from Sydney and other Australian ports every year into this Gould tells us that the Warty faced Honey-eater if not 
country, very few of the Mefepfcagrdte have yet reached only one of the handsomest of its tube, but also par Of 
Estep* afcv*. Almost the only Honeyewer habitually the most beautiful birds inhabiting Australia, the strongly 
imported Imuw-w tbe> so-called Pursembird (#Wh- comrarted-timsof ns btftckand yellowpiumagerenderuMr 
modern NevetZeeiandtce) ef New Zealand,which mmucfc it a most conspicuous and pleasing object, pnwNM T 
valued in that colony as a cage-bird, and tht* teds its donut flight 

* Com m*d from r *3. Although very generally distributed, its pntesee ftp* 
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pears to be dependent upon the state of the Eucalypti, is known, and which is singularly different from every 
upon the blossoms of which it mainly depends for sub- other member of the Anatida; so different, in fact, 
ustenoe'; it is consequently only to be found'in any parti- that although like Bonaparte, he has placed it next 
cular locality during the seasonthat those trees are in bios- to Erismatura, he believes its alliance to that form is 
tom. It generally resorts to the loftiest 

and'amt fully-flowered tree, where it Jt 

frequently reigns supreme, buffeting and „ : T 

drivW ever* other bird awav from its .1VKi ' 'r 1- - > 


freqiwntly reigns^supreme, buffeting and , 

most pugnacious, erinti^'p^icitar hosj 

even to others of its own species that ma^ -_ 

two orthree have taken their stations. _ 

strutted on^the overhanging branch of a ”■. ^ 

Eucalyptus, is round, cup-shaped, about -- - ---"' 

five inches in diameter, composed of fine i 

grasses^and lined with a^little wool Mid - 

deep yellowishbuff, marked all over with 1 1 l*-^. & 

indistinct spots and m-egoUr^blotches of ^ 

quentlyform a zone^ they are eleven^ines ’' 

^ftj^stomadu of tho specimen^tiUcd 

in numberfand apparently form two pairs, Jhid jSKjy 

but there is little or no external difference 5W 

one of the large cages at the back of ' < 

the “Insect-house,” and show every v,o. it—Wony-feccd Homy Eaur. 

sign of good health. It is even hoped that 
they may nest and breed in captivity. 

19. The Lobed Musk-duck ( Bisiura 
Mata).—' Water-fowl have always formed 
a favourite portion of the Zoological So¬ 
ciety's living collection, and a consider¬ 
able. number of species of swans, ducks, 
and'geese of various sorts have from time 
to time reproduced their kind in the ponds . 
and inclosures in the north garden. Many \ 
of these- have been introduced by the 
Society for the first time into Europe, and 
have thence found their way into the other 
Gardens on the continent. 

-Owing to the great success which has 
attended their efforts in these directions, 
the Society are always specially anxious to 
add new species to this branch of their 
liviny series, and it is with great satis- 
fection that every new addition to the 
already long list of “ acdimatisable ” 

Anatidss is announced in their journals. 

Tho spades which is now portrayed (Fig. 

19 ) is certainly one of the most remark¬ 
able that they have yet procured, and 
although perhaps not likely to be “ac* 
dimattsed 1 ’ at present, is well worth V. 
examination as being remarkable- even 
ootoopt Australian animals, for several 

r ~ 

2J5it 0 * to*wuaah and b» 6f Austmfia must f bat a. sfceming one. “There is sometbfog about, this 
**,&£*» ** A* information, tells us that the MUsk- j extraordinarybjrd/’ Mr. Gould continues, “which re- 
Wobddsff to a gewas of which only a tingle Species j minds one of the cormorants V yet no ornithologist 


Vie. I*.—Wanyfoccd Homy laur 
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would! be presumes, associate it with those birds. * Like 
many other of these antipodean forms, it must be regarded 
as an anomaly; it is, in fact, a Bixiura, and nothing ! 
more, for it stands alone." 

The Musk-duck has a lengthened, stiff, and leather-libe 
appendage banging from the under surface of the bill, 
and is the only member of the family which possesses this 
singular structure. Its lengthened tail, composed of 
twenty-four narrowed and stiffened feathers, is, no doubt, 
most serviceable to it in swimming and diving. The 
female does not carry the chin-lobe, and is very much 
smaller than the male bird. 

The Musk-duck is widely distributed on the Australian 
Continent, and also inhabits Tasmania. As Mr. Gould 
tells us, it frequents the bays and inlets of the sea, the 
upper parts of rivers, lakes, and secluded pools. “ Mow 
than a pair are rarely seen at one time ; often a solitary 
individual takes up its abode in some favourite pool, 
where it lives a life of complete seclusion, depending for 
its food and for its preservation from danger upon its 
powers of diving rather than upon those of flying. It is 
very difficult to shoot, as it dives instantly a gun is fired, 
so that the shot has hardly time to reach it. 

The male examples of this curious duck were purchased 
by the Zoological Society on February 8 last. They were 
not in good condition when received, and though the 
utmost care was taken of them, one of them is since dead. 
The other may be seen in one of the tanks at the end of 
the Fish-house. 


THE LIFE-HIS TOR Y OF THE EEL 

A LL persons interested in the mystery that until quite 
recently hung over the life-history of the eel, will 
find themselves under great obligations to W. Brown 
Goode for the very able and exhaustive account which he 
has quite recently published on this subject in the Bulletin 
of the United States Fish Commission, based upon the 
scholarly work ot Jacoby, and from which we abstract the 
following. The number of species described by some 
authors is very large. Ur. Gunther would seem to recog¬ 
nise only about twenty-five. Dareste still further reduces 
the number, making but four species in the genus Anguilla. 
A . vulgaris , occurring throughout the northern hemisphere 
in the New and in the Old World, A. tnowa and A. 
marmrata in the Indian Ocean, and A. megalostoma in 
Oceania, and he further declares that even between these 
four the boundaries are not clearly defined. The habits of 
the eel are still not quite understood. So far as is known, it 
is the only fish, the young of which ascend from the sea to 
attain an Imperfect maturity, and return to the sea to 
deposit their spawn. The economical value of the eel as 
a food fish hafi been now well established, and they easily 
admit of being artificially introduced into lakes and rivers. 
The reproduction of the eel has from the days of Aristotle 
given nse to the most wonderful conjectures and asser¬ 
tions. Leaving out of question such old theories as that 
the eels ate generated from dew, slime, horsehair, and from 
the skins of oldeeby it has been a matter of dispute for 
centuries whether the eel is an oviparous or a viviparous 
animal^ The reproduction of the eel was a mystery to 
the learned Greeks. While they knew that other fishes 
deposited their eggs, to discovery of the eggs of eels was 
ever made by them. The Greek poets solved the mystery 
in an off-handed way; for as they were in the habit of 
assigning to Jupiter the paternity qf all children not 
claimed by earthly fathers, so they attributed the pro- 
genitorship of the eels to the same Jove. 
r * With the revival of the studyrof the natural sciences in 
the sixteenth century, we find 'that investigators turned 
their attention with great ardour to this special subject, 
and such renowned Investigators as Aldrovandi* Rondelet, 
and SalvUni published elaborate treatises on the genera 


tion of the eel; and they were followed by Albertos 
Magnus, Leuwenhoek, Eisner, Redi, and Fabloeig. 

It was in the eighteenth century that for the first time 
the roe of the female eel was discovered. A surgeon of 
Comacchio, named Sancassini, in 1707, sent the ovaries, 
as he thought, of an eel, to the celebrated naturalist 
Valisneri, who sent an account thereof to the Academy 
of Bologna. Prof. Valsalva appears to have doubted the 
correctness of this discovery. The discussion continued. 
Pietro Molinelli offered a large reward for a gravid eel 
In 1777 an eel presenting the same appearance as the one 
described by Valisneri was sent to Prof. Monti, who, 
being indisposed for the investigation, gave it over to a 
set of his favourite pupils, among whom was Camillo Gal- 
vani. These students pronounced the anatomical appear¬ 
ance to be the same as described by Valisneri, ana the 
specimen was sent to Prof. Mondmi for his opinion, 
which was published in the Bologna Academy’s Transac¬ 
tions, to the effect that the ovary described by Valisneri 
was only the swimming bladder in a diseased condition 
But in connection with this opinion Mondini gave and 
illustrated by magnificent plates a good description, and 
demonstrations of the true ovaries of the eel as found by 
himself. This classical work of Mondini has been often 
overlooked. Later, but quite independently of Mondini, 
the ovary of the eel was discovered by 0 . F. Muller 
Spallanzani’s investigations in 1792 threw doubts upon 
the discoveries of Mondini and O. F. Muller, so that, 
when Prof. Rathke in 1824 described the ovaries of the 
eel as two cuff and collar-shaped organs on both sides of 
the backbone, be was everywhere in Germany (and is to 
a large extent to the present day) regarded as the dis¬ 
coverer. The first picture of the ovary, after that of 
Mondini, and the first plate of the microscopical appear¬ 
ance of the egg of the eel was published in a dissertation 
by Hohnbaum Hornschuch in 1842, and the question of 
the ovary of the eel may be regarded as definitely settled 
by the publication by Rathke, in 1853, of a description of 
a gravid female eel, the first and only specimen of such 
which had come up to that time into the hands of an 
investigator. 

The search after the roe in the eel was of much later 
date. In 1842 and up to 1872 the researches of several 
observers were unrewarded with success, 

Of the various mistakes made in this investigation Dr. 
Jacoby gives us an interesting account. 1 n the meanwhile 
the late Dr. Syraki, the Director of the Museum of Natural 
History at Trieste, had undertaken, at the request of the 
marine officials at Trieste, to determine t-e spawning- 
time of the fishes of this region, and he devoted a good 
deal of his attention to the smaller eels. On November 
29, 1873, Dr. Syreki found in an eel, now preserved in the 
Museum at Trieste, which was fifteen inches long, a com¬ 
pletely new organ, which had never before been seen 
within an eel by any former investigator, although tens of 
thousands of eels had been zealously studied. Syrski 
published his discovery in the Proceedings of the Vienna 
Academy for April, 1874, and, aocording to all the re¬ 
searches up to this time made, there would seem the 
highest probability that this organ of Syrski Is actually 
the long sought, but immature male organ. The investi¬ 
gation cannot be said to be complete until the presence 
of spermatozoa is determined; but the recent ducovety 
of such in the similar spermaries of the conger eel by Dir. 

, Hermes, of Berlin, is a strong confirmation. The eels 
with the Syrakian organ are smallerthan the femaJeaand 
are to be found only in. the sea and brackish water. They 
have a short and sharply-poiuted snout. Their dorsal 
fin is less broad, and not so high as in the femalea 

This discovery of Syrski drew attention an'ef to tjiq 
solution of the eel problem. Among others, the German 
Fischerei-Verein in Berlin offered a reward of 50 mam to 
the person who should first fin4 a gravid eel 
developed to satisfy Prof. Virchow if the factT 
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Dallmer, of Schleswig, Inspector of Fisheries in that 
province, offered to transmit communications to Berlin, 
and in 1878 he published an interesting report of the 
proceedings. Quite beyond all his expectations, his 
wishes had been made known by the press to all the 
regions between the Rhine and the Wefchsel, and from 
the Alps to the sea. The number of letters which he 
received at first gratified him, next surprised him, and 
finally so terrified him, that at last he was obliged to 
refuse to atter d to communications. Prof. Virchow also 
received an incredible amount of letters from all parts of 
Germany, and in a little time Prof. Virchow too was com¬ 
piled to publish a notice urgently requesting no more 
communications to be sent to him, for that he did not 
know what to do with those he had got. 

Althcugh a few links are still wanting to complete the 
chain of the life-history of the eel, it may be most safely 
assumed that the eel lays its eggs like the majority of 


once and then dies. It would also seem most probable 
that the spawning takes place only in the sea. Eels 
placed in land-locked ponds, though they increase in size, 
never, it is well known, increase in numbers. The most 
important problem still to be solved is, do the male eeis 
ever leave the sea and enter fresh water. Dr. Jacoby 
found male eels in the lagoons of Commachio, where the 
water is brackish, and these must have ascended in the 
mounting as fry, and then, probably, at the approach of 
sexual maturity, descended with the females to the sea. 
Dr. Hermes found some 11 per cent, of males among eeis 
token at Willenberg on the Elbe coast, 120 miles from 
the German Ocean, and no males whatever at Havelberg, 
twenty or thirty miles higher up the stream. Thus the 
numerical percentage of males to females was in propor¬ 
tion to the nearness to the sea. 

In connection with this subject the valuable observa¬ 
tions of Dr. Hermes on the conger, made during 1881, in 
the tanks of the Berlin Aquarium, may well be alluded to. 
Dr. Hermes found the reproductive organ in the conger 
very similar to those as now supposed to exist in tne 
common eel, and in the comparison of size the relations 
remain the same. The male congers are much smaller 
than the females. 

Space will not allow us to do more than refer to the 
journey of Dr. Jacoby in 1877, from Trieste, by way of 
Ravenna, to Commachio j nor to his account of the 
sterile females of a delicious flavour, known as Pasciuti; 
but we would suggest that no more satisfactory or useful 
work could be translated than Jacoby’s' " History of the 
Eel: with an Account of the Celebrated Eel Fishery of 
Commachio \ " which was issued from the Berlin firm of 
August Herschwald, not very long ago. 

SIR HENR Y COLE , K.C. B. 

'Ll ENRY COLE, the eldest son of Captain Henry 
* 1 Robert Cole, was born at Bath, on July 15,1808. 
Cn January 12, 1817, he was admitted to Chrises Hos¬ 
pital, where he remained .until April 9, 1833, There 
had been some idea of sending him into the Church, but 
it was abandoned, and the day after he left school he 
commenced fain career in the public service* under Mr. 
Cohen, afterwards Sir Francis Palgrave. His leisure at 


abruptly interrupted by his summary dismissal from the 
Augmentation Office on December 5, 1835. He had 
ventured to call in question, and that in the singularly 
emphatic manner which characterised him through life, 
the competency of his official superiors, and had indi¬ 
cated the gross mismanagement which then obtained. 
It was believed that Mr. Cole’s charges were unfounded, 
but a Committee of the House of Commons fully 
justified his action. He was at once reinstated in his 
office and advanced to be assistant keeper of the Records. 
At this period of his career he did yeoman’s service 
to the cause of postal reform, and found leisure to issue, 
under the nom de plume of Felix Summerly, a series of 
Guide Books to Hampton Court, Canterbury, Westminster 
Abbey, Temple Churcb, the National Gallery, Free Pic¬ 
ture Galleries, Day Excursions, Holidays spent in and 
near London, as well as to the various lines of Railway 
as they sprang into existence. Besides these he published 


one of the features of his life that he uniformly dropped 
a scheme which was for the time abortive, and uniformly 
took it up again at the relinquished point when a more 
propitious time arrived. He also wrote numerous works 
for the amusement and instruction of children in whose 
service he enlisted some of the most eminent artists then 
living. He found employment for ladies in engraving 
his illustrations, thus making an early attempt to solve 
the difficult problem of woman’s work. 

About this time his artistic sensibilities were shocked 
at the native hideousness of British manufactures, and 
he became a member of the Society of Arts, into the 
fossilised bones of which he soon instilled a new vigour. 
Still it was with the greatest difficulty that the leading 
manufacturers could be induced to co-operate. A prize 
competition was projected, but they dreaded to permit 
their names to appear, so jealous were the retail traders 
of their own interests. At last the show of Art Manufac¬ 
tures came off, and Henry Cole gained the silver medal 
of the Society of Arts for his u Felix Summerly ” tea 
service. This success he followed up by a plan for the 
regeneration of British art applied to industry by the 
establishment of quinquennial exhibitions of British 
manufactures to commence in 1851. He commenced the. 
issue of the Journal of Design to disseminate his views, 
and to gain information he visited the exhibition held in 
France in 1849. On his return he submitted hit draft 
project to Prince Albert, by whom it was favourably, 
received; the design grew, and expanded from a pro¬ 
jected national exhibition to be held on the then waste 
ground of Leicester Square into the Great Exhibition of 
All Nations in Hyde Park. The conception was novel, 
and friends were timorous—fights hard and frequent 
enough to have subdued a less resolute will fell to Cole’s 
lot—but by, dint of a bull-dog refusal to be beaten, he 
ultimately assured the successful issue of the vast under¬ 
taking. The results gained by that success surround us 
on every hand in the improved taste of the country, as 
well in important as trivial matters. This is apparent 
when the manufactures of to-da/are compared with those 
endured by our fathers. 

At the conclusion of the Exhibition he had the satis¬ 
faction to see the purchase of a small collection of objects 
chiefiy frora the Indian court. These, with the drawings 
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accomplished this work, is testified by the present condi¬ 
tion of the Schools of Art. 

He was the British Commissioner for the Exposition 
Universelle at Paris in 1855, and on his return to England, 
Marlborough House being required for the use of the 
Prince of wales, the collections in his custody were 
removed to those iron buildings which had been erected 
by the Commissioners of 1851, and which were com¬ 
monly known by the alliterative sobriquet of the 
Brompton Boilers. Here, in spite of opposition and 
obloquy, he gradually secured the perfection of the collec¬ 
tions, notably by the purchase after long and difficult 
negotiation of the Soulage collection in 1857, and the 
provision of adequate buildings for their reception. But 
he did not rest satisfied with success; as early a9 the 
year 1858 he projected a vast chorus hall, realised in the 
Royal Albert Hall in 1871, and the Horticultural Gardens 
opened In 1862. A Select Committee of the House of 
Commons on South Kensington, which it was thought by 
many would reveal a tissue of '‘jobbery, 1 ’ converted 
several of his opponents to a sense of the ability and 
integrity with which he had administered its affairs. 

Though styled the Department of Science and Art, little 
had been done for the propagation of science prior to the 
year 1859. The question then arose as to the propriety 
of doing something to justify the title or of dropping it 
altogether. Mr. Cole’s sympathies lay rather with the 
art side of the question, but he was sufficiently alive to 
the importance of science to urge upon the Lords of the 
Committee of Council the formation of a proper system of 
science instruction. He had the instinct which selects 
the right man for the right place, and found in Colonel 
Donnelly a colleague who ably worked out the details of 
that science teaching which is now going on in 1500 
science schools where over 59,000 students are under 
instruction. 

Mr. Cole next initiated the Exhibition of 1862, to the 
executive of which he acted throughout as general adviser, 
The provision of funds for the erection of the Royal 
Albert Hall was the next pressing question, and these 
General Grey, the Queen’s private secretary, and he, 
raised by a system of subscriptions for boxes and sittings. 

It was determined that South Kensington should not , 
enjoy a monopoly of the national collections, and in ! 
i860 the East London Museum in Bethnal Green was pro¬ 
jected. In the following year Mr. Cole was again Com¬ 
missioner for Great Britain at the Paris Exhibition, a 
novel feature which be introduced there being a collection 
of all the newspapers published in the United Kingdom. 
It was whilst fn Paris that Sir Joseph Whitworth first 
discussed with him his desire to assist mechanical science 
by the formation of those scholarships which have since 
promoted the scientific education of the artisan, and ren- ; 
dered it possible for a young man of distinguished ability 
to raise himself to a position which he could scarcely else 
hope to attain. 

Though informed in 1870 by bis medical adviser of the 
impaired action of his heart, he did not relax bis active 
labours; not only did he, in the following year control the 
first of the Annual International Exhibitions, but found 
time to busy himself with the disposal of the sewage of our 
great town*. In 1872 be received the Gold Albert Medal 
from rite Society of Arts. After 50 years of public service, 
Mr. Colerotired on a full pension specially awarded by the 
Treasury in May, i 973 » But bis retirement from the South 
Kensington Museum certainly meant no abandonment 
of work. Mr. Cole founded the School for Cookery; ; 
edited an edition of T. Love Peacock’s works; projected 
and worked out many details of a universal catalogue of 
printed books; worked at the sewage question as a fleeting 
Birmingham and Manchester, in which be resided from 
fill 1879, to prosecute his work. 

Mr. Cole was nominated a C.B. in 18(2, and created a 
R.CJB. in 1875. to 1*55 be was made 'Officer of Jhe 


French Legion of Honour; in 1867 he received the Aus- 
trian Iron Crown. 

Sir Henry Cole had recently been recommended caution 
on account of the condition of his heart, but no imme¬ 
diate danger was apprehended. On the day previous to 
his death he was engaged upon the public works that 
employed his time and thoughts. In the evening he 
became seriously ill, and died painlessly at 7.30 p.m. on 
Tuesday, April 18. 

It is difficult to sum up the character of a man who has 
so recently passed away, but it may be said that his 
strong points were his retentive memory, his power of 
organisation, and his firmness of will. When all is said, 
he was a good and genial friend and a devoted servant of 
the public, and when the time comes for a history of Eng¬ 
lish art education in the nineteenth century, it is not too 
much to say that one of the names which must stand to 
the fore will be that of Henry Cole. 


NOTES 

On another page we make brief allusion to the irreparable lou 
which science has sustained in the death of Mr. Charles Darwin 
on the 19th instant, in his seventy-fourth year. We hope in an 
early number to refer in some detail to the vast and varied 
work which he has accomplished during the last half century. 
Yesterday, as was fitting, "lie was laid among his peers in 
Westminster Abbey." 

AT Monday’s meeting of the • Royal Geographical Society 
Lord Aberdare announced that the Founder’s (gold) medal had 
been awarded to Dr. Gustav Nachtigal for his journey through 
Eastern Sahara in the years 1869 to 1875; and the Patron’s 
(gold) medal to Sir John Kirk, K.C.M.G., M.D., her Majesty’s 
Consul-General at Zanzibar, for his long-continued and unre¬ 
mitting service-, to geography in Dr. Livingstone’s Zambesi 
expedition m 1858-63, and m the assistance he had rendered to 
successive expeditions in East Africa during his fifteen years’ 
residence in Zanzibar. 

Although he has bequeathed most of his large fortune to 
the French Government for scientific purposes, M. Henry Giflard 
has left legacies to several scientific institutions. 

From a Daily News telegram we leam that on Monday night 
the Eclipse Expedition arrived at Gibraltar, all welL A stiff 
gale and heavy sea were encountered in the Bay of Biscay, but 
no damage was done to the instruments. 

Prof. Haeckel has reached Egypt on hit way home from 
Ceylon ; on returning to Germany after finishing his researches 
in Egypt, he will publish an account of his tour. 

We regret to state that M. Eugene Frederic Ksestner, the 
inventor uf the Electrical Thermo phone, which has produced 
such striking effects in Germany and and fa Paris, died a tew 
days ago at Strasborg after a long illness. He was only 
thirty years of age. This ingenious’and laborious young man 
urns the only son of M. Frederic Ksestner, who bis written a 
somber of most interesting works on the music of nature and 
musical philosophy. It was only owing to the ttteen of 1 M. 
Kcestner and his inability to do any work at all ter the last few 
months that his wonderful instrument had wot been sent to 
in the Electrical Exhibitions of Paris and the Crystal Pakcs, 
but it is Stated that steps will be taken to send It to the Mtokh 
Exhibition. 

The second edition ofVol. X, of Thomson and Taft’s « Trea¬ 
tise on Natural Philosophy" is now nearly oompUtodj ParfJ. 
bring in tee press and to be pahUsked very soon by the Cap- 
bridge University Preu. The work has hate. 
and amended* maA? parts. Tbapatts "Otis* Aetarifcq-of 
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Ellipsoids/’ and “On the Equilibrium of Rotating Liquid 
Masses," have been re-written, with the addition of some results 
of fresh investigations in the last-mentioned parts. 

TltKRK is also now in the pres*, very nearly ready for publica¬ 
tion, a volume of Mathematical and Physical Papers, by Sir 
William Thomson. Generally the papers are arranged according 
to the date of first publication, bat in some cases this rule is 
departed from and the articles on one particular line of research 
brought together. Amongst the more important papers included 
in this volume may be noticed the series of papers “ On the 
Dynamical Theory of Heat," published from 1851 to 1878, with 
the addition of one on “Thermodynamic Motivity/’ published 
In 1879. Also the joint papers by Dr. Joule and Sir Willia n 
Thomson on. a long series of researches on “The Thermal 
Effects of Fluids in Motion," which they carried out together 
during the years 1853 to 1862. The volume Includes also papers 
“ On the Thermodynamics of Electrolysis " and " On the Theory 
of Electrodynamic Machines," which has acquired so much of 
general interest through the extensive practical applications 
which have been made of it for electric lighting and the electrical 
transmission of power within the last ten years. Additions and 
annotations have been mode in many parts of the volume, but 
the original papers are given without even verbal change. Cor¬ 
rections, where errors have been found, have been distinctly 
marked in every case, and in most cases dated. This first 
volume includes all of Sir William Thomson's papers published 
between 1841 and 1853, except those which appeared ten years 
ago in bis volume of collected papers on “Electrostatics and 
Magnetism." It will be followed as speedily as possible by 
other volumes completing the series to the present date. 

The second volume of the “Mathematical and Physical 
Papers" of Prof. G. G. Stokes, is now nearly complete, and 
will shortly be published. A third volume is In preparation, 
and it is intended to complete the series as soon as possible. 

Judging from newspaper reports and private letters which we 
have received, much dissatisfaction has been created in Sydney 
by the recent appointment of two professors to fill the chairs of 
natural history and of anatomy and physiology in the Univer¬ 
sity ; and we think there can be no question that this dissatis' 
faction is of only too reasonable a kind. It seems, that instead 
of advertising the chairs os vacant, the Senate, at an unusually 
•mall meeting, hurried through the nomination and election of 
the two candidates who have been chosen, with the result of 
obtaining for the chairs of anatomy and physiology, a gentle¬ 
man who, since he left college fifteen years ago, has had no 
co n n ec tion with anatomical or physiological work; and for the 
chair of natural history, an elderly gentleman who has been all 
bis life a master of a grammar school. As the emoluments 
attaching to these chairs are sufficient to attract men of the 
highest standing from any part of the world, it is difficult to 
speak-in atrongenongh terms of the conduct of the meeting of 
•Senate at which the appointments were made; and we sincerely 
hope, for the sake of science as well as for that of the Univer 
shy, that public opinion in Sydney may prove strong enough to 
prevent the recurrence of any such—-to use the mildest term— 
mi-guided policy. 

Tit* South-Eastern Railway Company have withdrawn^their 
opposition td the underground electric railway whkh^lt is pro¬ 
posed to construct from Charing Cross, at a pmat near the nofth- 
west end Of Northumberland Avenue, passing under the River 
Themes, and terminating at Vine Street, aider-tire bopdfee 
Walton of* the‘Watedoo terminus of the London and -Sooth- 
Vto^tt'RoRway. The Parliamentary Committee have posed 

Government Is'making preparations to rend out 
expedition to Cape Horn, M. Mascarythe head 


of the Bureau Central, has been communicated with, for the 
appointment of meteorological and magnetical observers. The 
expedition will be fitted out for a period of eighteen month?, 
and million francs have been voted for it. 

By authorisation of the Russian Minister of Public Instruction, 
the Imperial University of St. Petersburg is about to found an 
astronomical observatory, which will be of small size conform¬ 
ably to its principal object, which is to facilitate the studies of 
those who are engaged in the University curriculum. The 
principal pieces forming the maiirid will be two refractors, with 
M erz object-glasses, one 6 inches aperture, the other 4 inches, 
parallactic mounting and clockwork motion, several transport¬ 
able astronomical instruments, and an astronomical dock with 
some other secondary instruments. 

We take the following from the Photographic News “ They 
are going to try a strange experiment in Paris. The idea is to 
combine amusement with scientific instruction, by produdng at 
one of the theatres a series of scientific dramas. The Folies 
Dramatiques is the theatre chosen for the purpose, und the ex¬ 
periment is to commence during the summer months. Already 
three plays have been provided for this bold scheme, and their 
titles indicate plainly in what direction the audience is to be 
instructed. The first drama is called 'Denis Pepin, or the 
Invention of Steam' ; the second is entitled ‘ Kepler, or Astro¬ 
nomy and the Astrologer ’; and the third is ' Gutenberg, or the 
Invention of Printing. 1 We would suggest yet another title: 
1 The Triumvirate—Niepce, Daguere, Tolb jt—or the Invention 
of Photography.’’’ 

At a recent meeting of the Seismological Society of Japan, 
Prof. Milne read a paper on the “Distribution of Seismic 
Activity in Japan." This paper was to a great extent founded 
on communications received from almost all parts of Japan in 
answer to inquiries respecting the occurrence of earthquakes in 
various districts. As the result of these inquiries during the past 
two years, Mr. Milne had received, in addition to general 
opinions respecting the seismic activity of various districts, a 
very large numbei of actual records. Commencing in the north 
and proceeding to the south, notes and catalogues of earthquake 
intensity for the whole country were given. Thus for Hakodate, 
in Yezo, from 1876 to 1880 a catalogue of forty-two earthquakes 
was given. By comparing this catalogue with that of Sapporo, 
in the same island, it was seen that ten at least of the Hakodate 
shocks had been felt at Sapporo, eighty miles to the north-east; 
and similarly it was shown that seven of the shocks were felt at 
Tokio, five hundred miles to the sooth. From the times at 
which a shock was felt in different localities, its intensity and 
the like, origins for certain shocks were roughly computed. The 
district around Tokio is of course that which is being most 
thoroughly investigated ; and as it was only possible to obtain 
accuratt observations as to the time at which shocks were felt at 
one or two localities, and farther, as it was shown that the 
direction in which the earth moved at any given point os indi¬ 
cated by a seismometer did not necessarily indicate the direction 
from which the earth waves were advancing, Mr. Milne has 
adopted the following Ample method as an assistance in tracing 
earthquakes to their origins. All important towns within a 
radius one handled miles from Tokio have been furnished 
With boodles of post'Cards, one of which is posted every week 
stating-whether earthquakes have or have not becafott. in this 
waf, at the eud of last year* Mr. Milne found that the greater 
‘number of the earthquakes which were felt in Tokio had only 
been felt in the towns to the north of that dty, and * start dis¬ 
tance to the south. This fact being established the bahfar of 
post -cards ws& oootlnued about two hundred mtfes stQX farther 
north, with the result of inclosing, so to speak, Am eriglU of 
sevsnl shocks, and tracing often to seashore. -the latter 
could no lodger be pursued by means of post-cards, and lustre* 
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mental observations alone had to be relied on for the determina¬ 
tion of their origin. These observations, so far as they have at 
present gone, show in a remarkable manner how a large moun¬ 
tain range absorbs earthquake energy. Thus, it is very seldom 
that an earthquake travelling from the north passes beyond the 
Hakone range of mountains to the south of Tokio. Earthquakes 
having their origin on either side of such a range rarely travel to 
the other side, how ever large their area of activity on their own 
side may he. The whole of Japan has in this way been divided 
into districts of varying seismic activities. By two separate 
systems of investigation Mr. Milne showed that, if instruments 
of ordinary sen«itiveness were distributed throughout Japan there 
would on the average be recorded, at the lowest estimate, over 
laoo shocks per year, or about three shocks per day, which is a 
number greater than that obtained by Prof. Hein for the whole 
world. 

Thi last number of the Journal of the North China brunch 
of the Royal Asiatic Society contains a long and learned paper 
by Dr. Bretschneider, of the Russian Legation at Pekin, on 
Chinese Botany. The plan of the work, of which the present 
is only sn instalment, is explained as follow*. It is divided into 
a general and a particular part. The first, which forms the 
substance of the present paper, begins with a review of the his¬ 
tory of botany, agriculture, and Materia Medlca of the Chinese 
and other Eastern Asiatic nations, and enters into some details 
concerning the most prominent treatises and authors in these 
departments. In the same chapter he shows the method em¬ 
ployed by the Chinese in describing plants and in investigating 
botany and materia medico. Another chapter is devoted to the 
important question of identifying Chinese names of plants with 
the scientific botanical name*, and to recording the attempts 
made by European •eholars to ascertain the botanical names of 
the plants described in Chinese book*. The first part will con¬ 
clude with an alphabetical list of Chinese works, and another of 
Chinese authors quoted in native botanical treatises. In the 
second part, the author will give a history of Chinese domestic, 
ornamental, medicinal, and other plants used for economic pur¬ 
pose*, as far as these have come to the knowledge of botanists. 
The work, it will thus be seen, involves a vast amonnt of laborious 
research in European as well os Chinese literature. The present 
number contains chapters on the history of the development of 
botanical knowledge among the various peoples of Eastern Asia, 
and on the scientific determination of .the plants mentioned in 
Chinese works, together with an index of Chinese writers on 
botany, and an appendix on celebrated mountains in Chino, 
which are frequently mentioned in Chinese botanical works. 
Dr. Guppy, R.N., gives some notes on the hydrology of the 
Y«ngt«xe, Yellow River, and Peiho, and also on the geology of 
Tpkow in Formosa. The other paper is by Father Dechcvrens, 
S.J., on the climate of Shanghai. The number closes with a 
lkt of the ferns found in the valley of the Foochow River, 

Tub fourth number of the Memoir* of ‘he Science Depart¬ 
ment of the University of Tokio is a monograph on the geology 
of the environs of Tokio, by Prof. Brauns; while the fifth con¬ 
tains a paper by Prof. Mendenhall on the force of gravity at 
Tokto and on the summit of Fujiyama, Dr, Nanmann, the 
head of the Japanese Geological Sumy, has recently published 
a monograph on Japanese elephants. The writer has found 
remains of these mammals in various widely separated districts. 
Thi# paper will be found in vol. xxvtii, of the 11 Palhonto- 
graphka,” published by Fischer of Camel, and it entitled 
** Ueber Japanische Elephanten der Vorxdt." 

In the Belgian Academy, M. Plateau has lately called atten¬ 
tion to a small illation. He describes an arrangement which, 
at Sift sight, he says, might he thought capable of realising per- 
pefoal motion. A capillary lube is inserted obliquely in distilled 


water, to that the latter nearly fills it. Into this Uqnld column, 
at the top, dips the small orifice of another tube, which reaches 
a little way in the same oblique direction, tben turns downwards, 
the vertical portion being wider, and not reaching the water. 
Suppose this bent tube filled with water. It tben forms a siphon, 
the shorter branch of which is immersed in a liquid in equili¬ 
brium, while the longer descends several centimetres below the 
surface of that liquid. Does it not appear as though the water 
should flow incessantly through the siphon, and, regaining the 
vessel, be engaged in perpetual circulation ? As a matter of fact, 
the water is drawn upwards in the vertical portion of tube till its 
free surface reaches a part of the oblique part of the same tube, 
when it stops. M. Plateau accounts for the effects by suction 
exerted by the small concave liquid surface between the two 
tubes 

A new dynamo-electric machine, recently brought before the 
I Belgian Academy by M. Plucker, has the peculiarity that a 
solenoid is substituted for the electromagnet as an organ for ex¬ 
citation of the induction currents. The horizontal coils of the 
solenoid, which is of special form, are traversed by the currents 
produced by the machine itself. The apparatus rotated within 
the solenoid is a wheel with coils arranged nearly like those of 
the Gramme ring. The whole system is incloted in an iron 
armature meant to increase the inductive action. M. Plucker 
states that he replaced the solenoid with electromagnets, and the 
apparatus produced the same effect. He seems merely to claim 
the advai.tage of less weight and volume. 

A serious difficulty recently occurred at Berlin, in connection 
with a system of supply of M ground water ” by “natural filtra¬ 
tion " (a part of the Beilin water supply having been taken since 
1877 from near the Tegeler Lake, by means of a series of twenty- 
three wells running parallel with the shore; the water was 
pumped into a small covered reservoir, then to another at 
Charlottenburg, 6 or 7 kdom. distant, whence pumps supply the 
city). Complaints arose on account of the water, though clear 
at first, getting turbid ere long, and depositing an ochreous sedi¬ 
ment found to consi-t of amorphous hydrated oxide of Iron, but 
also very largely of algse, dead and alive ; Crenothrix kuhniana 
(a plant of thready form), being mott noticeable. The source of 
the plants could neither be located in Mirface-water, nor in 
the neighbouring lake; and there is reason to believe the 
plant lives and grows in the ground itself. After sundry 
attempted remedies it seemed that artificial filtration would 
be necessary. It was found that water brought directly 
from the wells to the filter, gave, after filtration and rest, the 
usual deposit. But by exposing this well-water to the air, so 
that all the iron was oxidised and depcsited before filtration, it 
was possible to get a filtered water which remained clear; though 
it is not known whether this filtered water was really free of 
spores, and would continue clear after being in contact with the 
iron of the service. Iron <eems essential to the existence oi 
Crenothrix, and is proved to be present In its threads. The 
filter-sand was very much fouled, anfl, because cf the difficulty 
of keeping out spores, it was theught best to abandon the wells 
altogether, and to ute water taken directly from the lakes and 
filtered in the usual way. Prof. Nichols {who reports there 
facts in the Franklin Institute Journal) refers to somewhat 
similar troubles having been experienced at Halle, and at a town 
in the east of Massachusetts. 

The following subjects are announced by the Belgian Academy 
for prize competition 1—In mathematical and physical aufanees: 
Establish, by new experiments, the theory of reactions of bodta 
in the so-called nascent state. Prove the accuracy] or falrfty-cf 
the following proposition by .Fermat j To decompose a cube jfeto 
two other cubes, a fourth power, and generally any power 
two powers of rite same name, above the second power, J* kff* 
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possible. New spectrozcopic researches required as to whether, 
especially, the sun does or does not contain the essential con- 
sdtuent principles of organic compounds. Extend, as much as 
possible, the the theories of points and straight lines of Steiner, 
Kirkman, Cayley, Salmon, Hesse, and Bauer, to the properties 
which are, for superior plane curves, for surfaces, and for skew 
curves, the analogues of theorems or rascal and Brianchon. In 
natural sciences : New researches required on germination of 
seeds, especially on assimilation of nutritive stores by the embryos 
New researches required on development of Trematodes, from 
thehistogenic and organogenic points of view. New stratigraphi- 
cal, lithological, and palaeontological researches required, to fix 
the arrangement or the order of succession of layers of the forma¬ 
tion called Ardennais by Dumont, and at present considered a 
Cambrian. Medals valued at 800 francs will be given as prizes 
to the first division; medals 'of 600 francs in the second. 
Memoirs may he written In French, Dutch, or Latin, and should 
he sent (in the usual form) to the Se:retary, before August 1, 
1883. 

The number of large carnivorous animals killed in Algeria is 
diminishing yearly with great rapidity. In 1879 the Government 
paid for 166 heads of lions and panthers ; and in 1880 only for 
128, viz. 16 lions, too adult pantheis, mid 16 young. It is cer¬ 
tain that In a very few years they will be entirely extirpated. 
They are now very seldom met with, except in some mountainous 
parts, and almost wholly deserted districts of Constantine pro. 
vince. When the conquest was made, they were occasionally 
seen at the gates of Algiers, and so frequently on the sea-coast, 
tint a cape near Arzav received the name of “La Montagne 
dcs Lions,” which it ha* retained. 

The electrical perturbations were so frequent on the French 
lines from April 16 to 20, that measures had to be taken by the 
Minister of Postal Telegraphy to meet this contingency. The 
electrical equilibrium was restored on the 2ixt. These electrical 
perturbations were noticed on the telegraphic lines of Germany, 
Belgium, and Italy, and of England, according to the notice 
which was published by the French Administration in the official 
paper of the Government. 

A SLIGHT earthquake shock was felt at Geneva on Thursday, 
and a smart one on the previous Monday in the Vaudois and 
Jura. On both these days the telegraphic wires here were 
affected, which produced a violent oscillation of the needles. 
Similar perturbations were observed at other stations. A 
violent earthquake is reported from Syra (Greece). The 
shocks lasted nearly a minute, yet but little damage wa3 done. 
On the ADtolian coast the sea baa still its blood-red colour, and 
the smell of sulphuretted hydrogen becomes more and more' 
intense. 

The Daily News Naples Correspondent writes on the 21st 
“ The central crater of Mount Etna has been throwing up ashes 
for the last two or three days, covering the pure new snow 
lately fallen with • stratum of black ashes on the south-east side. 
The mod eruption at Patent continues, but is limited to one 
enter, from which flows hot and liquid mud,” 

Those interested in the very wide region included in “the 
• East,” will find the -“Bibliotheca OrienuJU,” published by 
Tiiibner and Co., very useful. It is stated to be a complete list 
of books, papers, serial*, and essays pjibl&ed in 1881 in 
England and the Colonies, Germany, and France, on the His- 
tety, Languages, Religions, Antiquities, and Literature of the 
. East, compiled by Charles Fried erid. This is the sisth year of 

A: stun* saw thermometer, said to be very sensitive, 
hai l#** described tjomr. dePkyi., April) by Mr. Michdson. 

■ It deptejdi on the expansion of harden*! caoutchouc by heat. 


A very thin strip of the substance is attached to a similar atrip 
of copper. The lower end of the double strip is fixed, and the 
other has attached to it a fine glass fibre bent at a right angle, 
through which, as the strip bends under heat, motion Is im¬ 
parted to a very light silvered-glasx mirror, hung by a cocoon 
fibre. The displacement of the mirror is observed with a tele¬ 
scope and reflected scale, or by the movement of a spot of light. 
To avoid sudden changes of temperature, the double strip Is in¬ 
closed in a metallic case having a slit opposite the strip. In a 
modification, which the author has not yet tried, the strip is 
reversed, and the lower end enters a highly resistant liquid, in 
which it faces a metallic point; the two serve as electrodes, 
connected with a galvanometer and a Wheatstone bridge. 

At the thirteenth annual meeting of the Norfolk and Norwich 
Maturolists' Society, the pre-ident stated that during the session 
which was past, a considerable number of papers had been read 
and specimens exhibited, which were not of interest to scientific 
people only, The popular taste demanded something beyond 
that. The society had endeavoured to meet this requirement. 
The number and strength of the Naturalists* Society grows with 
its years. At the last annual meeting the society numbered 202 
members; the number now reached is 234. A very good feature 
has been the formation of a naturalist-.' library. The concluding 
portion of the address was occupied with a survey of certain 
features in the Ornithology of Norfolk at the present day, some 
of which were a cause of congratulation and others of regret. 
As, for instance, the short-eared owl, which had for some years , 
ceased to be a resident species in Norfolk, had again been known 
to nest and rear its young in both divisions of the county; and 
the hawfinch seemed yearly to increase In favourable localities. 

One more American serial comes to us in the shape of the 
Scientific Proceedings of the Ohio Mechanics’ Institute, contain¬ 
ing a number of papers of practical importance, including a long 
one on Economy of Fuel, by Mr. N. W. Ferry. 

We have on our Table the following books -.—Volumetric 
Analysis, 4th edition, by F. Sutton (Churchill and Co.); A 
Manual of Botany, 4th edition, by R. Beotley (Churchill); Per¬ 
manence and Evolution, by S. E. B. Bnuveric-Pusey (Kegan 
Paul); Annuaire de l'Academie Royale de Belgique (1882, 
Brussel.); Observations on Cup-shaped and other Lapidarian 
Sculptures in the Old World and in America, by Charles Rau 
(Washington); Vibratory Motion and Sound, by Prof. J. D. 
Everett (Longman); Microscopical Section Cutting, by Sylvester 
Marsh (Churchill); The Fishes of Grext Britain and Ireland, 
by Francis Day (Williams and Norgate); The Scientific Bases 
of National Progress, by J, Gore, F.R.S. (Williams and Nor¬ 
gate); Jamaica Institute Lectures, 18S1 (Kingston, Jamaica); 
The Butterflies of Europe, Part vii.,.by li. C. Lang (Reeve 
and Co,); A Visit to Madeira, by Dennis Embleton, M.D. 
(Churchill); Religion and Philosophy in Germany, by Heinrich 
Heine, translated by John Snodgrass (Triibner); A Monograph of 
the British Fossil Cephalopoda, PartUyJ.F, Blake (Van Voorst); 
Elementary Physiology, by A. Findlater (Chambers); Vital Statis¬ 
tic^ Small Tox and Vaccinathn, by Dr. C. T. Pearce; (E. W. 
Allen); A Manual of the Geology of India, by V. Ball (Calcutta); 
Rivers and Canals, a vok, by L. F. V. Harcourt (Clarendon 
Pikas) s,Th« Sphygmograph, by Dr. Dudgeon (Baillihrc, Tk- 
datf, Wtd Co.; On Failure of Brain Power, by Dr. Jnllus 
AJthaus (Longmans) ; Plane Geometrical Drawing, by F. E. 
ftulme F.S.A. (Longmans); The Action of Lightning, by Major 
Panel!, R.E. (Lockwood); Beauty, and the I-aws Governing its 
Development, by Joseph Hands (E. W. Allen); New Views of 
Matter, Life, Motion, and Resistance, by Joseph Hands (E. W, 
Allen) j Astronomical Observations made at Dundnk, Part 4 
(Hodges, Foster, aniCo.); Houses and JFafms fa America, by Dr. 
G. H. Everett (C. Dickie); Modem Metrology, by L. D’A. Jackson 
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(Lockwood) i The Coming Transit of Vetroi, by William Peck 
<R Symoa); The Mom in Motion by J. B, D. Stillman 
CTtobnct}; Bibliotheca OrtentaUs, by C. Friederid (Trtibner); 
Contributions, to the History of the Development of the Human 
Race, by Geiger (Ttiibnec). 

Ttt* additions to the Zoological Society'* Gardens during the 
past week indude a Bonnet Monkey (Macacus radiatus $) from 
ln£s, presented by Mr. W. T. Fremlin j a Two-spotted Para- 
dome {Ncmdirna bhutata) from West Africa, presented by Mr. 
A; N* Blyth; a Rnlcras Rat Kangaroo {/Lypsiprymnus rufesccns 9 ) 
from Australia, presented by Mr. C. Caravossl^ two Cockateels 
(CatopsMa nava-kollandia & 9) from Australia, presented by 
Mr. W. C. Atkinson; a Common Raven (Corvus corax), British, 
presented by Mr. H. E. Langton ; a Roseate Cockatoo (Caeatua 
rosneapilla) from Australia, presented by Mrs. Ramsay j a 
Conner Falcon (Falco lanarius), from East Europe, presented 
by Mr. J. E. Halting, F.Z. 5 . ; a Common Night Heron (A>rA* 
corax griseus), European, presented by Mr. H. D. Compton; a 
Lesser White-nosed Monkey {Cercopithtcus pttaumta i) from 
West Africa, a Cabot’s Horned Tragopan [Cenomis <■aboti 6 ), 
from South-West China, deposited; a Silvery Gibbon {Hylobatcs 
ItHtiutu) from Java, a Mongoose Lemur (Lemur mongos 6 ), a. 
Red-fronted Lemur {Lemur rup/rons 4), two Grey-beaded 
Love Birds (Agapomis tana 9 9 ) from Madagascar, a Squirrel 

Monkey (Chrysotkrix sciurta), a-Squirrel Monkey (Chry- 

eothrix, gp. mo.) from Guiana, two Rufous-tailed Pheasants 
(Euplocamus erytkroptkalmus 6 9 ) from Malacca, a Wheatear 
(Saxieola ctnanike), a Meadow Pipit (Antkus pratmsis), a Red¬ 
start (Pkanieura rutidlla), British, a Burdiell’s Zebra [Equus 
burehflli $) from South Africa, pu chrned; an Eland {Ortas 
canna $), two Short-headed Phalangers ( Belideus brevietps), a 
Squirrel-like Phalanger (Bdident sciurtm), four Slender Docks 
(Anas gSbbtrifms), two Common Cormorants (PhalOcrocora r 
carbo), bred in the.Gardem. 


OUR ASTRONOMICAL COLUMN 
TubObservatory of Trinity College, Dublin.—T he 
fourth part of " Astronomical Observations and Researches made 
at Dunaink ” has just appeared under the editorship of Mr. J. 
L. £. Dreyer. It contains the results of abont 1140 oliservatious 
of pi red stars, chiefly taken from Schjellerup’s Catalogue, 
made with the meridian-circle of the Dunsink Observatory, the 
object-glass of which has an aperture of 6'38 inches, the instru¬ 
ment being the work of Piston and Martins of Berlin. The 
observations were commenced by Dr. Copeland m July, 1875, 
uid continued by him up to the end of Mareh, 1876. Mr. 
Dreyer commenced observations in September, 1878, and the 
aerie* we* finished in November, 1880. As far os possible, it 
ha* been the object to secure four complete observation* of each 
ator. The separate results are printed, with the corresponding 
data* and estimates of the magnitudes of the stars which have a 
particular interest from the fact of so many of the red stats being 
vasiable. The Dublin observations show this to be the cue in a 
striking degree, and not only is there variation in the-brightness 
of many ot the objects, but it is hardly possible to doubt that 
they establish changes of colour from time to time in some of the 
stars, Thus we find No. J (SohjeUerup) sms white on November 
14 * I87& end dstp orange three months later, No. 143 was 
considered nrssM on February *8,1876, but showed no colour 
cm March 19; in March, 1880, it was again orange- No. 186 
hud no colour on April Jo, 1880, bat was deep orange on June 
10 following; and there are a number of sanflnr cases, too 
any, it would appear, to allow of their being attributable to 
’ ig conditions of linoipbna 
s* observed position; ofthe «i stare ate- formed into a 
ol Catalogue for 1875*0, with the corresponding precisions, 
which-will have much value in the study of the. pro pet .motions 
‘of the red stars. 

The Observatory or Moscow,—Pro£ Brodk h lp . ha* 
te-ttd the first not of vol. vtil. of AmuUot Jo I’& to r vaMr lJt 
which!* addition-to meridian observations, uortriae a 
<n»pn< > rioB of Ms researches up an As- tails of comets , the 


prese a t publication including the comets lSSt b and t, and tife 
fourth or great comet of 1895. Prof. Bredichin has repr lf itefl 
the long series of physical observations on the latter body and# 
by Dunlop at Paramatta N.S. W., which originally appe a re d in 
Brewster's Edinburgh Journal of Science, 1827, and which hsmt 
been a good deal overlooked, that^periodical, on the continent at 
least, not being easy of access. Dunlop's drawings are repro¬ 
duced, and there ore several figures of the two bright comets of 
1881. With regard to his investigations generally, Prof. Bred** 
chin conclude-.: " Mes recherche* sur toutes lea Combes, dent 
lea observations j'ai pu tionver dans la littdratuse astronomiqat 
(36 comfctes) me mettent maintenant en etat de caleuler d'ayance 
pour chaque gmnde Coracte qui poi&itrait les positions et la 
figure de ses queues de tous les trois type*. 11 eat evident quo la 
quantity relative des substances caudales de different* types ne 
peut pas etre d&erminee d’avnnce, et par consequent e’est sen* 
lemeni l'observation qui | ourra nous montrer et la dart relative 
des types et l’absence possible de tel on tel d'entre eiut. Maia 
en tout css, les positions et la forme g&idrale decelle des queues, 
qui deviandru, accessible 4 la visioi, seiont en accord avecsea . 
positions et sa figure calculfcs d’aiance.” 

The Present Comet.— The following positions for Green¬ 
wich midnight ore from the elements published last week. On 
April 16 the calculated place jvas in error - 7*. in R. A. and - a' 
in declination, but the errors will be increasing. 


R A 


DwI 


May 2 

t 

8 


+ 69 S 3 
71 40 

73 9 

74 » 

+ 74 35 

, The perihelion distance in the orbit referred to which depends- 
on observations to April 6 is 0 0560; M. Bigaurdan, from 
observations at Paris to April il, finds it 0*0602. 


21 59*5 


9*9904. ... 0*0793 
9*9818 ... 0*0632 
9*9740 . 0*0461 
9*9671 . 0*0280 

99610 00087 


GEOTROPISM AND GROWTH 1 

T F tbe punctual vegctatioms of a root is removed by a transverse 
section, the root loses more or less completely the power of 
curving geotroptcally downwards when placed in a horiwmtal 
position. 'I his curious experiment was originally made by 
CiesieUki, and has been continued by the observations described 
in “The Power of Movement in Plants" (chap. xi.). Til* 
theory founded by Mr. Darwin in these observations is that the 
punetum veg. » the part of the root which is sensitive to gravita¬ 
tion, and that a stimulus is thence transmitted to the region of 
growth where the geotropic curvature takes place. Bht it is- 
evident that the facts are capable of a different interpretation, R 
might be supposed that cutting off the tip of the root sets merely 
as a shock*, and prevents the occurrence of geotropism, just an 
any other severe injury might do so. This view has recently bom 
brought forward by Wiesner ("Das BewegungpvermBgen 
der Pflanaen,” 1881, p. 97), and is supported by him with a 
number of experiments on the growth of decapitated roots. The 


figures representing the amonnt of growth per cent, in twenty* 
four hours .*— 

MaUe 

Normal Roou. 

77’5 4 * 

Fras. 

as 1001 52*9 

4*7 97 

Vida Pula, 

„ too: 227 

90 ... 60 

„ too; 66*6 


Wiesner believes that tbls difference in growth between the 
normal roots and those of which tipi had been cut off is feuflfettirtf 
to account for tbe disturbance iu geottopim. If sheriff be* 
added that in Wiesnro’s experiments geotropism wa* not a* 
completely checked by cutting off the tips of the root* on in then* 
given in the " Movements of Plant-." 

In the present paper the Intervals of time bttwswathb -sir. 
serrations on the rate of growth wet* porter than fat Wiesncrf, 
experiments—namely, about throe hour* instead of tw riy rf c wr 
boon *, the roaaea for tM< difference being that gartrogfe 
D ‘*p toad btfim the, Liasoae Sodety, Aptil fihftifllW*tiri? 
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turn generally take place long before twenty-four hours have 

Pots wen made on the roots { Picia Faba) at different distances 
from their tips, so that the' spaces thus marked out could be 
measured by means of a microscope. The beans v ere placed 
during the experiment in closely-shutting tin boxer, nearly filled 
with damp peat. 

A considerable number of experiments were thus made, and 
the results obtained do not confirm those of WiesUer, but agree 
rather with Sachs' statement, that cutting off the tip of a bean 
root does not seriously hinder its growth. They show, moreoi er, 
that the effect of the operation is transitory, and that as the roots 
recover from the shock, they may actually grow more quickly 
than the uninjured specimens. Thus in one of the experiments 
die roots were marked at a mm. and jmu. from the apex, and 
the intervening space was measured after 3b. 10m., and again an 
additional interval of 3I1. 5m. During the first 3k 10m , if the 
growth of the normal roota be token os equal to 100, that of the 
"cut” ones was 78; during the second period the proportion 
was normal to “cut" as too to 102; that is to say, the 
“cut ” roots grew more quickly than the uninjured ones 

Other experiments gave the same result; on the other hand some 
cases occurred in which the power of recovery was not so rapid 
or well marked. Thus in one experiment the growths (per cent.) 
after twelve hours were in the proportionNormal: Cut:: 
100: 83, so that the growth of the "cut ’’ roots was less by 17 
per cent than that of the uninjured ones. 

On the whole the experiments show distinctly that a lost of 

C -opism may occur without serious antciference with growth. 

author then goes on to show that even if this were not so, 
it could still be shown that Winner's conclusion is incorrect. 

If a root is split by two longitudinal incisions into three 
lamellae, and if it be placed horizontally, so that the cut-surfaces 
are in a vertical plane, Sachs has vhown that the central portion 
of the root containing the chief pait of the va-cular tissue, is 
capable of bending geotropicaily downwards. It was therefore 
thought desirable to compare the rates of growth of such split 
roots with others whose tips had been cut oil. The result showed 
that the “cut” roots grow much more vigorously than the split 
ones. Thus we have in one experiment— 

Cut : split :: tco : 6S7. 

In another—Cut: split : : 100 : 67 4. 


Yet here the only dear geotropism that took place was among 
the split roots. 

Thus Wiesner’s argument falls to the ground, for, if retarded 
growth were the cause of “ cut" roots being less geotiopic than 
uninjured ones, it is dear that “split "ought tp be even less 
geotropic than the “ cut" roots, instead or exactly the reverse 
of this being the case. 

The results here given are of some general interest, as showing, 
that although geotropism ia a phenomenon of growth, it need 
not necessarily be subject to strictly the same conditions as 
undisturbed growth. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 
Cambridge.—T he following lectures on natural science are 
being given this term 

Chemistry and Physics: Prof. Liveing on General Principles 
of Cbemistiy; Mr. Sell (Demonstrator), Elementary Chemistry; 

• General Course, Mr. Main, St, John's College; Organic Che- 
■iatry, Mr. P. Muir, Cains College ; Sound, Mr. Trotter, Trinity 
College; Electricity and Magnetism, Mr. Garnett, St. John’s 
College; Papers on Elementary Physics, Mr. Shaw, Emmanuel 
College; Elementary Optica and Electricity, Mr. Glazebrook, 
Trinity College; Crystallography, Prof. Lewis; Physics (ad- 
nneed^ Mr. Garnett, St. John’s College; Advanced Demonstra¬ 
tions or Light, Elasticity, and Sound, wilt 1* given by Mr. 
Glttebrook, apd Mr. Shaw will give elementary demonstrations 


y i—Elementary, Dr. Michael Foster; Advanced Physio- 
. Lapgiey; Physiology of Respiration and Animal Heat, 


tomical School; Mr. Sedgwick, Embryology of Mammals and 
Birds, in Mr, Balfour’s Laboratory, followed by practical work; 
Advanced Course on Mammalia, by the Demonstrator of Com¬ 
parative Anatomy at Mew Museums, In Botany, Prof. Babington 
will lecture on Morphology and Classification; Dr. Vines, on 
Morphology, chiefly Cryptogamic, with practical work, at 
Christ’s College; Mr. Saunders, on Histology, t at Downing 
College, Mr. Hicks, Sidney College, papers In Elementary 
Botany. Mr. Vines is also giving an elementary course of 
lectures on General Physiology and Life History of Typical 
Plants in the Botanical Lecture Room, Mew Museum. 

Geology .-—Prof. Hughes, Stratigraphical Geology, the district 
around Cambridge f Fossil Echmids and Corals, and also Petro¬ 
logy, Mr. Tawney; Elementary Geology, Dr. Roberta; Class 
Work, Mr. Marr; Field Lectures, Prof. Hughes. 

The Demonstrator of Mechanism is lecturing on Applied 
Mechanics at the Museum of Mechanism; and the workshops 
and drawing office are open for practical work. 

Prof. Stokes Is lecturing on Optics. 

C. M. Adams (Exeter School) and S. Skinner (Dulwich 
College) have been recommended for Natural Science Open 
Scholarships at Christ’s College. 

At Newnham College Mr. Garnett Is lecturing on Dynamics 
Miss Scott on Integral Calculus, and Miss Hanand on Euclfal 
and Algebra, 

The Spring Session of the Royal Agricultural College, Ciren¬ 
cester, ended on Wednesday, 19th inst., when the diploma, 
certificates, and prizes were distributed to the successful candi¬ 
dates by Prof. Nevil Story-Maskelyne, M.P., who has been 
recently elected to the Council of the College. Mr. Maskelyne, 
in bn. address to the students, pointed out the great value of a 
Mudy of the lower organisms, and the immense influence which 
these have on the pursuit of agriculture, as is seen in the process 
of nitrification, the changes taking place in milk, in cheese, and 
the like. 

At St. John’s College, L. J. Fulle- has been elected to a 
Natural Science Exhibition. 

At Trinity College W. B. Ransom (2nd year) has been 
elected to a Foundation Scholarship; H. Wilson Fox, H. 
Head, M. Miley, G. P. Bidder, and W. Gordon, to Exhi¬ 
bitions; and J. U, Green to a Foundation Sirorship; all for 
Natural Science, 

Edinburgh.— Prof. James Cossar Ewart, M.D., has heen 
appointed to the Chair of Natural History in Edinburgh Uni¬ 
versity, vacant by the resignation of Prof. Ray Lankenter. 
Prof. Ewart at present holds the corresponding chair in the 
University of Aberdeen. 


SCIENTIFIC SERIALS 


Wi have received Nos. 44,45, and 46of th t Scottish Naturalist. 
The papers on Sootch botany and zoology continue to be of 

t reat interest; and to these are added an occasional one on 
cotch geology. No. 46 (April) contains a report of an inte¬ 
resting lecture, by Prof. Traill, on “ The Modes of Dispersion 
of the Seeds of Scottish Wild Plants.” 


Journal of the franklin Institute, March.—A new theory of 
the suspension system with stiffening truss (continued), by A. J. 
Du Bou. The adhesion of flat driving belts, by R. Grimshaw. 
—Car-journal boxes, with Wendell's latest improvement, by C. 
H. Roney.—Thompson’s patent wet pulveriser, by the same.— 
A new method of determining phosphoric acid, by H. Pember¬ 
ton. jun.—The analysis of iron -ore> containing both phosphoric 
ana titanic acids, by T. M. Drown and P. W. Shitser. The 
condition of sulphur in coal and its relations to coking, by T. M. 
Drown,—Natural filtration at Berlin, by W. R. Nichols.—Silk 
ensure in the United States, by L. Modget. 

Bulletin 4t TAcadtmit Royals dtt Menas it Belgium, No. *, 
l88ar— On a sure astronomic^ criterion of the existence of a 
flltid layer within the* terrestrial crust, by M, Folie.—A small 
flhuuon.by M, Plateau.— New observations of the effects of 
lightning on trees placed near a telegraph wire, byM. Montigny. 
—SSIenee of respiration on the circulation (third panAj, by 
U, Frederioq. —On a method of determination of latitude, by 
M» Adajn.— Researches on tba dialysis of arable soils, by M. 
Pstemaw.—On the excretory apparatus of rhabdoottl apddof- 
droctel TurbeUariaos, by M. Frsacottt-Nbw parasitic 
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machine.with inductor-solenoid and continuous current, by M- 
Pltieher.—Reports, &c. 

No. a.—Determinism and liberty; liberty demonstrated by me* 
cbaaics, by M. Delboeuf. —On the origin of the Devonian lime¬ 
stones of Belgium, by M. Dewalque.—On the zircon of the quarries 
of Nil St. Vincent, by M. RenanL—On monochlorised chloride of 
’ aaetyl, by M. Kratwig.—Influence of respiration on the circula¬ 
tion (fourth paper), by M. Fredericq.—Funeral discourses on 
M. Schwann and Col. Aden.-—Reports, &<*. 

Archives des Sciences Physiques it Naturclles , March.—Influ¬ 
ence of physico-chemical media oa living beings; influence of 
different kinds of food on the development of the frog, by I. 
Yurig, —Disinfections with sulphurous anhydride ; siphonoid 
apparatus with special transvaseur ; description of apparatus and 
management, b/ V. Fatio.—Swiss geofogicil review for 1881 
(continued), by E. Favre. 

Rlvtu d'Anthropologic, tome v„ fa<c. 1, 188a.—M. Paul 
Topinard’s paper, on the weight of the brain, gives a compre¬ 
hensive summary of all that had been done by Broca in this 
branch of cranlology since the foundation of the mother-society 


intrusted to M. Topluard, are given at lengtb, together with 
his own emendations, from which he has been led to con¬ 
clude that excessive weight of the brain ennnot, primd facie, 
be accepted as an evidence of great intellectuality, but may 
(airly be assumed to depend upon some cerebral abnormality. 
Thus he is of opinion, that even in the case of Cuvier's brain, 
. whose exceptionally large weight (1829 gramme 1 -) has long 
made it raak among cerebral marvels, the well-attested presence 
of hydrocephalus during the infancy of the great naturalist w as 
not without influence on the subsequent cranial enlargement. 
Finally, he believes that we are justified in assuming that a well 
organised brain will not very largely exceed the mean, having 
due reference to age, sex, and stature. From Broca's tables we 
obtain a cerebral mean of 1325 for men generally, and of 1142 
for women generally; the greatest weight among the former 
being attained between the ages of ihirty and thirty-five, and 
among the latter, somewhat earlier. After the age of fifty-five, 
the diminution is rapid, and at the age of eighty it has reached 
the mean of too grammes, although the loss sometimes amounts 
to 250 gramme*. The means for the prime of life are 1421 for 
men, and 1269 fpr women. In considering the data generally, 
it i* essential to bear in mind that the individuals under obser¬ 
vation were of necessity derived from the less favourable class 
supplied by asylums and hospital, and, therefore, presenting 
generally traces of disease, more especially of the brain, La 
Malpetnere and Bicetre having yielded the greater number of the 
brains, commented on by Broca. The great detideratum of 


brains, commented on by Broca. The peat detideratum of 
modern cerebral inquiry is the careful determination of the 
- difference of the weight of the brain among mentally sound Indi¬ 
viduals belonging to the two distinct classes of those who are 
engaged in intellectual pursuits, and those whose vocations 
demand great muscular activity. Broca considered that form 
was more important than weight in estimating intellectual ctpa- 


aocordtng. to Broca's .method on the living subject, and after 
death explains the grounds on which hr, in harmony with Prof. 
Vogt, has been led to consider as unnecessary and even erroneous, 
the reduction which it hat hitherto been thought imperative to 
make, in order to.bring the cephalometric estimate into complete 
accord with the craniometrk determinations. He believes we 
ought to compare tbe^two without making any redaction.—The 
capacity of the Black A/ricas races for becoming acclimatised, 
which is treated at great lengtb by Dr, A. Corn, forms the 
subject of the only StNr original article in the Mime. The 
vbose views Are based upon observations made during 


things to be anticipated in regard to the lands occupied by the 
black races, viz, that w here the latter are the masters, barbarism 
will prevail, and that where they fell into subjection to civilised 
people?, their numbtrs will gradually, but surely diminish, in 
spite of the more favourable conditions in which they will be 


SOCIETIES AMD ACADEMIES 

London 

Geological Society, Ai ril 5.—J. W, Ilulkr, F.R.S., pre¬ 
sident, in the chair.—W.J. H. Mylne was elected a Fellow, and 
M, Alphonse Milne-Fdward«, of Pari*, a Foreign Correspon¬ 
dent of the Society.—Geological age of the Taconlc system, by 
Prof. J. D. Dana, F.M.G.S. The author takes exception to 
lome remarks made before the Geological Society by Dr. T. 
Sterry Hunt on November 16 last. Dr. Sterry Hunt has 
thrown doubt on the remits arrived- at by the geologists who 
have studied the relations of the so-called Taconic strata, not 
in consequence of any y! nervations of his own, but on the 
general ground that “where newer strata are in unconfor- 
inahie contact with older ones, the effect of lateral move¬ 
ments of compression, involving the two ierics, is generally 
to cause the newer at d more yielding strata to dip towards, 
ond even beneath the edge of the older rock—a result clue 
to fold-', often w-ith inversion, sometimes passing into faults." 
It was pointed out in opposition to there views, that the 
observations of Emmons. IT. D. ard W. B. Rogers, Mathtr, 
Sir \V. Logan, James Ha'l, E. Hitchcock, C. H. Hitchcock, 
Hager, and Winy, prove that the Taconic schists and limestones 
are in conformable succession and of SPurlan age. The strati- 
graphical rtructurc of the Taconic range lx, indeed, so simple 
that all okervers who have studied it have described the schists 
and limestones as conformable; and numerous characteristic 
Silurian fossils have been found in both. This view had been 
maintained by Dr. Sterry Hunt him: elf till 1878, when he first 
propounded his new interpretation of the strata in question; 
but the latter was not based on any fresh fee's cr observations. 
The author’s own obseivaticns on the subject, carried on during 
many years, were detailed and jllu-trst.d by ft map of the 
whole of the Taconic range. In conclusion, he pointed out that, 
even if Dr. Sterry Hunt’s general principle were conceded, and 
he was not by any means himself prepared to make such a con¬ 
cession, it would have no bearing ou the point at issue; for the 
tuppoied younger strata do not dip against the Taconic sohists. 
In opposition to the view that the geological age of strata ean be 
inferred from their mineral characters, he poinied out what 
remarkably different rocks have been produced by the 
metamorphism, in different degrees, of tre strata of-the 
Taconic range. —On some Nodular Felsi'es in the Bala 
Group of North WileF, by Frof. T, G. Bonner, F.R.S.— 
On the Cambrian (Sedgw.) and Silurian ro cka of Scandinavia, 
by J. E. Marr, B.A., F.G.S. The author has examined the 
following areas of Cambrian and Silurian rock* in Scandinavia 
(1) Dalecarlia, (2) Ostrogothia and Westrogothia, (3) Christiania, 
(4) Scania, (5) Baltic leles. A sketch of the stratigraphy of 
each of these regions was given, and the author gave the 
following conclusions * 

J ' Mudstones of Rami Asa and BjerejdlagArd »Ludl<?w. 
Cardiola bids t Cyrlcgraptus and RttiolUu 

Shales .■. -Wenlock. 

LoHjmu Shales: Upper part of BracMo* 

. I pod beds. ;. r T. ... -May Hill 

S Loner pah of Brachiopod beds . ^Upper Bale* 

| 7WrtitfftwrShale* t BeyrithH Lime, tone ... «Middle Bala. 
| Kkrgirde Shales; Cyttidean Limestone ... —Lower Bala. 

A correlation with the beds of Bohemia was also gfrep^'Tlfo 
authc r pointed out that there is evidence of a 
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for their wide extent by supposing the material derived directly 
fra® the decomposition of ate felspar in metamorphic rocks, and 
so in a very fine state of division. The deep-water fauna in the 
Cambrian appears to have migrated from the south-west; the 
shallow-water forms, as might be expected, were more variable 
n their direction of migration: examples were given in support 
of this view. In Silurian times the direction of migration 
appears to have changed, the dispersal taking place from Britain, 
owing probably to greater local upheaval there. The coast-lute 
al-o, instead of running in a west-north-west and east-south-east 
direction, seems to have run more we&t-south-west to east-north- 
e'e-»t, as shallow-water form* are common in Britain, but deep¬ 
water forms in the central Swedish area. The result of the 
author's investigations, as bearing on classification, is that there 
is a break in Scandinavia at the base of the equivalents of the 
May Mill eerie*, but no other break in the Cambrian si*ne-> of 
Sedgwick of equal importance -. no hreak, physical or paleonto¬ 
logical, existing at the base of the Ctratofyge-Wm^iawt (Trema- 
doc), where some authors have drawn a boundary. 

Zoological Society, April 18 —Prof. W. If. Flower, 
1 L.O., F.R.S., president, in the chaw.—Prof, h lower read a 
paper upon the mutual affinities of the animals composing the 
order Edentata, in which the usual binary division into Pkyllo- 
phttfa { or Tardtgrada) and Entmophaga, (or Vermthngua) was 
-•how n not to agree w Ith the most important structural characters. 
These, according to the interpretation put upon them by the 
author, indicate that the Bradjpodifa and Mtgaiheriida ore 
all ltd to the Myrmtcophag id<r, and al-o, though less closely, to 
the Dasypodida—i\\ the American forms thus constituting one 
primary division of the order, from which b ith the Afanida and 
OrytUropaduht of ihe Old World are totally distinct.—A com¬ 
munication was read from Mr. Charles Darwin, F.R.S., intro¬ 
ducing a papei by Dr. Van Dyck, of Beyront, on the modifica¬ 
tion of a race of Syrian street dogs by means of natural 
selection.—Mr. Oldfield Thomas read on account of a small 
collection of mammals made by Mr. A. Forrer in the State of 
Durango, Central Mexico, in which examples of several northern 
forms, not hitherto recorded so far fouth, and several southern 
forms not hitherto known so far north, occurred.—A cominuni 
cation was read from Mr. Edward Bartlett, containing notes on 
a collection of mammals and bird* formed by Mr. J. llauxwell, 
in the neighbourhood of Manta, Elvira, end Loretoyacu, on the 
Peruvian Amazons. The collection contained examples of new 
species of Thamnophtiw and of Ctypturus , which were proposed 
to be called 7 hretoyaeutmis and C, balsioni.—A. communica¬ 
tion was read from Mr. Edgar A. Smith, containing an account 
of the collections of terre-ttial and fluviatile Moliusca lately 
made in Madagascar by Mr. W. Tobnson and the Rev. \V. 
Deans Cowan. Various now and interesting species of the 
genera Cyckitoma, Vtirina, Hthx, Stenogyra, Mdanatris, Clto • 
patra, AmptUlioria, Limnaa, rhvsa , IVattorbis, Corbieuta, and 
PSsidium were described. 


Meteorological Society, April 19.—Mr. J. K. Laughton, 
F.R. A.S., president, in the chair.—C. P. Bolton, J. Dale, Capt. 


G. Gave, 
Miss E. I. 


T. T, Marks, G. Neame, A. F. Osier, F.R.S., and 
were balloted for, and duly elected Fellows 


the purpose of__. _ 

force And direction of the wind to the distribution of boro retric 
pressure, the authors have discussed the Kew observations for 
the five yean 1875-79. The results show that the rate at which 
the wind blows increases almost directly with the inclination of 
the gradient In an arithmetical proportion, the mean rate of 
tqcrease being **S$ mile per hour for each additional *0025 inch 
of difference in the barometer readings at each end of the slope. 
The authors find that the angle at which the wind awes the 
faff of gradient At Kew does not vary with either the steepue* 
of the gradient otthe velocity of the wind to atfi*nateriri extent, 
wd Mid thar.the angle is found generally to he between so* add 
*0, the storage oTthe whole series of otuervetfons giving a 
deviation of *3*-*-Oo deference of temperature wfch elevation* 
Godin Oiao% FsXA In this paper the anther gives a 
juuaaary of hl»bbuvvAtfem* made at WaRort pn-ThamOidurlng 
toe last six yurt, Two stand*, almost identical in siseand con- 
«n»dR» j wed, oh« bring placed on the ground, and the 
other on the top of the sower qf thebrnfre, the bribiof the (her* 
okmhtam l» the ffermtr beittgfowr friend in thejatter fifty 


feet above the ground. The rendu show that the average 
maximum temperature for every mouth is always greater, ana 
the average minimum loner, on the ground than that on4he 
tower. 


Chemical Society, April 20.—Dr. Gilbert, president, in the 
chair.—1 he following papers were readOn the atomic volnme 
of iodine by Dr. Ramsay. The mean value obuined was 36 69. 
—On molecular volumes, by Dr. Ramsay. The author contrasts 
the relative probabilities of the antagonistic theories of Kopp 
and Schrdder, and concludes that Schroder 1 * hypothesis is un¬ 
tenable. The author has aho determined the molecular volume 
of the gronp C 1 I, at various pressure*, and concludes that its 
value is less constant the higher the pressure; thus at 20 mm. 
pressure it varies from 17 to 21, at 30 atmospheres from 26 1 to 
54*3.—On the action of acetone on phenanthrnquinone, both 
alone and in the preseece of ammonia, by Dr. F. R. Japp and 
F. W. Streatfield. A white crystalline substance is formed, 
C, t H I 5 NO., which melts with decomposition about 230®, and 
when dissolved in strong hydrochloric acid and diluted with 
much water, forms a crystalline substance, CuHj.Oj, melting at 
90°. By heating phenantbraquinone and acetone in sealed tubes 
to 200° this substance C 17 H 14 0 j> is also formed, and by passing 
ammonia through its ethereal solution the substance first 
described C 17 H 19 NO s can be prepared.—A study of some of 
the earth metals contained in samarskite, by H. E. Roscoe, The 
author has obtained, by cry tallising a mixture of formiates of 
terbm and yttria, rhombic crystals exactly resembling the so- 
called formmte of philippium. This •mpprted new metal, 
phihppium, has therefore no existence.-—On the spectrum of 
terbium, by H. E. Roscoe and A, Schuster.—On the action of 
thiopliosphoryl chloride upon silver nitrate, by T. E. Thorpe 
and S. Dyson, The author* hoped to obtain a mixed anhydride 
resembling nitric anhydride in which some of the oxygen was 
replaced by sulphur, but no such substance was formed.—On 
the action of potas ium amalgam, sulphuretted hydrogen, and 
potassic hydrate respectively on tetrm- and pentathionate of 
potassium, by V. Lewes. Potassium amalgam and tetrathionlte 
form hypo ulphite, but If exce-s of alkali be present, Borne 
-ulphide u. produced ; pentathionate- furnish similar products.— 
On the action of xinc, magnesium, and iron a* reducing agents 
with acidulated solutions of ferric salt*, by T. E. Thorpe. The 
conditions for maximum reduction in die case of xinc are 1 con¬ 
centration of the ferric salt, a small amount of free acid, and a 
rather high temperature. Maene-ium acts much less efficiently 
than xinc. With Iron a rise of temperature apparently decreases 
the reducing action. 


Anthropological Institute, April 4.—Minor-General Pitt- 
Rivers, F.R.S., president, in the chair.—The elecifipn of 
Everard F. im Thurn was announced.—The president exhibited 
a series of carvings and painted masks from New Ireland.—A 
paper on the Papuans and Polynesian* ws* read by Mr. C 
Standard Wake, who, from a consideration of the physical 
peculiarity* of the Oceanic Races, arrived at rite following con* 
elusions1. The Eastern Archipelago was at a vety early 
peri id inhabited by a straight-haired race belonging to the so- 
called Caucasian stock, the present modern representatives of 
which are the Australians, a. To this race belonged also 
ancestors of all the Oceanic races, including the Papuans, the 
Melanesians, the Mlcronesians, the Tasmanians, and the Poly¬ 
nesians, as shown by their common possession of certain physical 
characters. 3. The special peculiarities of the several dark races 
are due to the introduction of various foreign element* the 
Negritos having influenced all of them in varying degrees. 4. The 
lighter Oceanic races show traces of the Negrito influence, but they 
have been affected at various period* by intermixture with peoples 
front the Asiatic area, giving rise on the one hand to the so-eslkd 
"savageMalays," and on the other hand to the Polynesians. 
wbohavC been specially affected by the Malays, 5. Traces of 
aq Artbor Semitic element are apparent among both the dark 
and the light Oceanic race* but chiefly among the Papuans had 
Mefeueriano, the former of wflbm 'may also pawbly posattu a 
Hindoo admixture. Mr. C Pfeundes read a paper on "Ritas 
and Custom* in Old japan," and exhibited a lumber of photo¬ 
graphs sad Japanese books and pictures, t - 

fefitorffolbfipal Society, April 5-—Mr. H, T. StaRRon* 
F.R.S., preshfetf, b.the chair.-Exhibitions 1 A boxe? 
Hymmoptrra, mounted on glass, by MrrJ. ft. Bllfopat a re¬ 
markable CoetimtUtt, intermediate between' C* Mfatfigsrtfete am) 
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oeeiUUn, by-Rev. H. S. Gorham ; and a very complete collection 
of British Tmtoftm, by Mr. R. McLaeblan,-Mr. A. G. 
Batler communicated a continuation of his Ifeterocerous Ltpi- 
deflera, collected in Chili by Mr, T. Edmonds, in which forty, 
five species of Noctua were noticed. 

' Victoria (Philosophical) Institute, April If.—Dr, Wallich 
delivered a lecture describing the results of hi-, investigations 
during.the last twenty-two years into the question of the origin 
of life, his studies having led him to go over the ground that 
Frof. Haeckel has investigated. 


Berlin 


Physiological Society, April 17.—M. du Bois-Reymotub 
president.— Dr. SehiflFer lectured about the effects of guacha- 
rooks-poison. An extract was made from the wood of the 

poisonous plant, which, like curare, is soluble in water and 
sloohof, and gives the general reactions of an alkaloid. The 
effects of the extract were tried op, frogs, pigeons, and rabbits, 
A latent period of about fifteen tiiinu es was always noticed. 
This was followed by a loss of vital and motor power., although 
the activity of the heart and of the organs of respiration u as 
not impaired. Wlien small doses were given, the animals re¬ 
covered after a few days ; when large doses were given, the 
impairment of their powers ended in producing death. The 
muscles could Ire stimulated directly, but not indirectly, through 
the medium of the nerves. The guachamaka-pnison had, conse- 
quemly, exactly the same effects as curare. The circumstance that 
both these poi-ous nra-t be administered in 25 times as large 
quantities, when given by the mouth, than when administered 
hypo ermically, gave origin to some aitempls to discuvcr flic 
reason of thi.. difference. It was determined that the-e poisons 
are neither very rapidly thrown out of tile system in the urine, 
when they have been absorbed, nor are there substances present 
in the alimentary canal, which decotujiO'-e them. The probable 
cause of ihe difference is, that these poisons are with difficulty 
atoorbed from the stomach.—Dr. v. Ott read a communication 
about the formation ot nutritive albumen in the digestive canal. A 
frog's heart, which had been rendered pulseless by washing it out 
with salt solution, and which c-umnences to be.it again under 
action of nutritive («./. serum) albumen, was used as a reagent, in 
order to recognise the presence of this albumen. Peptone had no 
action on the pulseless frog’s heart, but the contents of the in¬ 
testinal tulw of a dog, who hod been fed on albuminous food¬ 
stuff*. had; consequently, serum-albumen must have been 
formed.—Prof. Adamkiewicz, of Krakan, gave a description of 
the anatomical alterations in a ca»c of incipient talies, and a 
description of the blood-vessels in the spinal cord, which form 
a very cl-ise capillary network. He believes that he can trace- 
back tabes to a disease of the capillary vessels of the spinal 
cord. 

PARIS 


Academy of Science*, April 17.—M. Jaroin in the chair.— 
The following papers were readOn the transformation of 
oxysulphide of carbon into ordinary and .sulphurated ureas, by 
M. Berthelot.—Conservation of the hand by removal of bones 
of the carpus and radio-carpian resection, by M. Ollier. He 
has so operated in fifteen cases, and, after the first four, with 
very satisfactory results; the patients being able to use the hand 
in a light way, and several to do hard work with it.—Report on 
the photograiibic description of the Alps, by M. Civiale. This 
grea enterprise is warmly eulogised by the Commission. M. 
Civiale selected forty-one panoramic centres, where he operated 
both as geodesian and photographer. In some coses he had to 
climb with hi* apparatus more than 3000 metres. At each station 
the a'pum'u* was direoted in fourteen equidistant azimuths, and 
the photographs were joined together. M. Civiale devotes 600 
separate pinto, to details of the Alps, photographed at as many 
secondary tatums. Full descriptions, containing much to interest 
the engineer and ordinary traveller, are given in his journal,—On 
quarantines at Suez, by M. FauvelP He reviews at some length 
the prophylactic mea ures taken in recent years. M. de Lessees 
see.n- t-i have been inadequately informed ; what he proposes is 
ex mtly (M f auvel says) the ordinary practice at Suez ; facilities 
a-, reat as po sible where the ship from a distance is really 
healthy; seri-measures again-t every infected ship, or ship 
•u pecte < of 1 icing so.—Method of observation of meteors at the 
■Uni <nt of the - py de Dftme, by M. Alluard. A circular terrace 
with b du trade has been formed round the tower; the balustrade. 
js divided into 360” (N.o', £.90*, Ac.) and the localities all round 
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areTeferred to this graduation. Two terrestrial telescopes are 
supported on chariots running on rails round the terrace. Geo¬ 
graphical maps are constructed, having concentric circumferences 
round the Buy de Dome and radii from it- The origin and course 
of any meteor (thunderstorm, mist, Ac.) is cosily and exactly ob¬ 
served.— On spermatogenesis in plagiostones and in amphibians, 

S r M. Sabatier.—The death of M. Gi/fiird was referred to.— 
bservations of planets 231 , 222, 223, and 224, and of comet a 
1882 (WelK) at Baris Observatory, by M. Bigourdan.—Elements 
and ephemerides of comet a 1882 (Wells) by the same.—Obser¬ 
vations at Marseilles Observatory, by M. Coggia,—O11 the theory 
of uniform functions of a variable, by M. Mittag-Leffler.—On a 
property of the circle, by M. Dsrboux,—On a passage of the 
“ Mecaniquc analytique, relative to the principle of the least 
action, by M. Brassmne.—On pernitric acid, by MM. Hante- 
feuille and Chappnis, On formation of pernitric acid by 
electrisation of dry air, when the maximum tensjun for a given 
temperature has been reached, the electric discharges decompose 
the acid suddenly into hyponitric acid and oxygen (shown by 
sudden fall of pressure, and an intense red colour). A retrogra- 
tiun of ozone takes place simultaneously, through heat liberated 
in decomposition of the acid. In presence of certain proportions 
of hyponitric acid neither ozone nor pernitric acid can be rc-formed. 
To get a.<f much pernitric acid as possible, one should operate at a 
low temperature; (otherconditions arc indicated).—On some reac¬ 
tions of salts of protoxide thi, by M. Ditte.—Action of ammoniac 
gas on nitrate of ammonia, by M. Ramilt.—On the discovery of 
alkaloids derived from protcic animal matters, by M. Gautier. 
Tn 1873 he observed and announced that putrefaction of albumi¬ 
noid matters gave rise to true fixed and volatile alkalies ; (Selma 
later).—On tetranitrated bromide of ethylene, by M. Vdliers.— 
On the origin of saccharine matters in the plant, by M. Berrey. 
Cane-'Ugar is a product of direct elaboration of the green cells. 
Glucose, never found in the plant without saccharine, is probably 
derived from the latter by hydration. A reaction between 
saccharose and glucose, secondary in the leaf, primary in the 1 
seed, produces starch. In germination starch is transformed 
into dextrine and glucose. In normal nutrition saccharose appears 
with an essential rS/e.—On the F.chinida of the .Senoilian 
strain of Algeria, by M. Cotteau.—On the brain of Antotyon 
Dneilii and of Pimmsfidother turn Aumotiieri, mammalia of the 
lower eocene of the environs of Kheims, by M. Lemoine.—A 
44 Traite d’Hjdrograpbic,’’ by M. Germain, was presented ; abo 
a volume by M. Bochet, entitled “Theory of the motion in 
curves on railways, with its applications to way and material ; 
new method of ensuring the perfect working of axles in curves." 
M. Bochet expresses a hope that the State, which is about t » 
construct no less than 14,000 to 15,000 km. of new lines within 
a few years, may take the initiative in fixing at the outset the 
elements of the typical railway, and that his theory may be of 
service for this. 
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